
DEVELOPMENT SCHEME 
- @Z&j @Zz %� zZ@ . Z' Q+±� ) U }f S 
±­ QJZ k @4j � ~ Z� Z_ j ! L%QJ±@+Q] ( @z+� j � ' Z 

k ~ TL M ~ YMYK L D 
Lk s / ( ~ms , 

HJZ%� £ K j J . Q@ZZQ 5HJZ%� £ . Jj K j � ~±j z 
{SSP-018) 

k @4j � ~Z� Z_ j ! L%QJ±@+Q] 
. Z&QZ• 4Z@ ) { ) 3 



PART1 

PLANNING ~ Y- ( ~ s 



k @4j � ~ Z� Z_ j ! L %QJ±@+Q] 

I Yv YD( - V YMs . H/ YV Y 

- @Z&j @Zz %� zZ@ . Z' Q+±� ) U nf S 

±­ QJZ k @4j � ~ Z� Z_ j ! L %QJ±@+Q] ( @z+� j � ' Z 

HJZ%� £ K j J . Q@ZZQ5 
HJZ%� £ . Jj K j � ~ ±j z 

n. . - o{ 3wS 

PLANNING ~Y- ( ~s 

. Z&QZ• 4Z@ ) { ) 3 

• "7" !++++ > "K C 
®£ - ! { £ · { · @! § 

! ®¥P : £ 0¥> 



EXECUTIVE SUMMARY 

32 sJZ k @4j � ~Z� Z_ j ! L%QJ±@+Q] nk ~L S *%4• +Q* QJ+* &!j � � +� £ @Z&±@Q Q± *ZZ; 
j &&@±\ j ! ±­ QJZ s±_ � - !j � � +� £ T±j @z ns- TS ­±@ QJZ z@j ­Q I Z\ Z!±&• Z� Q 
. ' JZ• Z - !j � nI . - S M±2 . 51U5k ~L f 5L2 sJZ z@j ­Q I . - @Z­Z@* Q± QJZ 
&@±&±*Zz I Z\ Z!±&• Z� Q . ' JZ• Z nQJZ . ' JZ• ZS j Q HJZ%� £ K j J . Q@ZZQ I 
HJZ%� £ . Jj K j � ~±j z n. . - o{ 3wS2 

) 2 C+@*Qi j *Q@ZZQ 4!±' ; j Q 1+• . J+� Dj � Z 5 C%; K j . Q@ZZQ n� j • Z!] . . - o{ 3RS 
' ±• &@+*+� £ l { 4%+!z+� £ 4!±' ; * ±­ j £Z ±\ Z@ b{ _+QJ � ± !+­Q* +* +zZ� Q+­] j * j 
*+QZ _ +QJ +• • +� Z� Q @ZzZ\ Z!±&• Z� Q � ZZz*2 / ±_ Z\ Z@i . . - o{ 3R +* 
%� zZ*+@j4!Z ­±@ @ZzZ\ Z!±&• Z� Q 4Z' j %*Z +Q* Z[ +*Q+� £ &!±Q @jQ+± +* j * J+£J 
j * w23) i JZ� 'Z i QJZ @Z*+z%j ! &!±Q @jQ+± +* { 2ww ±� !] 2 V%!Q+&!Z *%4oz+\ +zZz 
%� +Q* j @Z j !*± +zZ� Q+­+Zz2 L!QJ±%£J . . - o{ 3R Jj * j ! m QJZ =%j !+Q] Q± zZ• j � z 
­±@ @ZzZ\ Z!±&• Z� Qi +Q* @ZzZ\ Z!±&• Z� Q &±QZ� Q+j ! +* !±_ 2 m� QJ+* @Z*&Z' Qi j 
_ +zZ@ j @Zj ­±@ &!j � � +� £ ±&&±@Q%� +Q+Z* Jj \ Z Q± 4Z Z[ &!±@Zz2 sj ; +� £ j 
r&!j � � +� £o!Zzr j &&@±j ' J +� %@4j � @Z� Z_ j ! _ ±@; * +� @Z' Z� Q ] Zj @*i k ~L 
Jj * +zZ� Q+­+Zz &j @Q ±­ . Jj • . J%+ - ± j * . Jj • . J%+ - ± L'Q+±� L@Zj 3 
n. . - LL 3S ­±@ J±!+*Q+' %@4j � @Z� Z_ j ! &!j � � +� £2 . . - o{ 3w ' ±• &@+*Z* . +QZ* 
L j � z Ti 4±QJ g ±\ Z@�• Z� Q !j � z ±&&±*+QZ Zj ' J ±QJZ@ j ' @±** HJZ%� £ . Jj 
K j � ~±j zi +* +zZ� Q+­+Zz ­±@ @ZzZ\ Z!±&• Z� Q Q± ­±@• %!j QZ j '± • &@ZJZ� *+\ Z 
!j � zo%*Z @Z*Q@%' Q%@+� £ Q±£ZQJZ@ _ +QJ . . - o{ 3R Q± ' @Zj QZ • ±@Z &!j � � +� £ 
£j +� * j Q z+*Q@+' Q !Z\ Z!2 sJZ &@±&±*Zz @Z*+zZ� Q+j ! %*Z j Q . +QZ L ±­ . . - o{ 3w 
_ +!! 4Z j 4!Z Q± *%*Qj +� QJZ &@±&±*Zz @ZzZ\ Z!±&• Z� Q ±­ . . - o{ 3R2 

f 2 T%+!Q +� 3l Rbi QJZ Z[ +*Q+� £ HJZ%� £ . Jj K j � . &±@Q* HZ� Q@Z j Q . +QZ L ±­ 
QJZ . ' JZ• Z _ J+' J _+!! 4Z @Z&@±\ +*+±� Zz j � z %&£@j zZz j Q . +QZ T %& Q± 
&@Z*Z� Qozj ] *Qj � zj @z2 . +QZ T ±­ QJZ . ' JZ• Z _ +!! 4Z @ZzZ\ Z!±&Zz Q± 
&@±\ +zZ j - ( . !j @£Z@ QJj � QJZ Z[ +*Q+� £ HJZ%� £ . Jj K j � - j QJ . +QQ+� £o±%Q 
L@Zj j � z ±QJZ@ � Z_ g ±\ Z@�• Z� Qi +� *Q+Q%Q+±� j � z ' ±• • %� +Q] ng mHS 
­j ' +!+Q+Z* Q± *Z@\Z QJZ &%4!+' +� j _+zZ@ z+*Q@+' Q2 k � zZ@ j � +� QZ£@j QZz 
j &&@±j ' Ji QJZ � Z_ g mH ' ±• &!Z[ j � z +Q* j z:j ' Z� Q &@±&±*Zz &%4!+' ±&Z� 
*&j ' Z n- ( . S _+!! ­±@• j !j @£Z@ !Z+*%@Z j � z ' ±• • %� +Q] J%4 +� ' ±� � Z' Q+±� 
_ +QJ QJZ . Jj • . J%+ - ± . &±@Q* g @±%� z ­±@ &%4!+' Z� :±] • Z� Q2 

h2 m� ' !%z+� £ QJZ @Z&@±\ +*+±� ±­ QJZ � Z_ HJZ%� £ . Jj K j � . &±@Q* HZ� Q@Zi Q± 
j ' ' ±• • ±zj QZ QJZ � ZZz* ±­ QJZ z+*Q@+' Q ±� *±'+j ! _ Z!­j @Z j � z JZj !QJ 
­j ' +!+Q+Z* +zZ� Q+­+Zz 4] @Z!Z\ j � Q g ±\ Z@�• Z� Q zZ&j @Q• Z� Q* i � ±Q !Z** QJj � 
f wi{ { { *=2• 2 � ±� oz±• Z*Q+' g CL +* &@±&±*Zz ­±@ g mH %*Z* j Q 4±QJ *+QZ* 
+� QJZ . ' JZ• Zi _J +' J +* • ±@Z QJj � j 4±%Q f f Q+• Z* ±­ QJZ Z[ +*Q+� £ g mH 
g CL2 sJZ &@±\ +*+±� ±­ ­!±±@ *&j ' Z ­±@ g mH %*Z* +* +� !+� Z _+QJ QJZ 
&@±• ±Q+±� ±­ QJZ g ±\ Z@�• Z� Qu* &±!+' ] ±� r. +� £!Z . +QZi V %!Q+&!Z k *Z*r2 



U2 s J@±%£J @Zo*Q@%' Q%@+� £ j � z @Zo&!j � � +� £ ±­ Z[ +* Q+� £ !j � z %* Z* i QJZ . ' JZ• Z 
_ +!! ±&Q+• +XZ QJZ !j � z %* Z* Q± j ' J+Z\ Z • ±@Z &!j � � +� £ £j +� * ­±@ QJZ 
' ±• • %� +Q] 2 L &j @Q ­@±• • j QZ@+j !+X+� £ QJZ &!j � � +� £ +� QZ� Q+±� ±­ ' %@@Z� Q 
( 7- +� &@±\ +z+� £ g mH ­j '+!+Q+Z* j � z - ( . _ +QJ±%Q QJZ � ZZz Q± z+\ Z@Q &±@Q+±� 
±­ HJZ%� £ . Jj K j � ~ ±j z i QJZ g mH * +QZ ' j � 4Z ­%!!] %Q+!+XZz Q± &@±\ +zZ 
• ±@Z g mH ­j '+!+Q+Z* %� zZ@ QJZ . ' JZ• Zi _J +!Z . +QZ L j ­QZ@ @ZzZ\ Z!±&• Z� Q 
' j � j !* ± ±&Q+• +XZ ­±@ @Z* +zZ� Q+j ! %* Z Q± +� ' @Zj * Z ­!j Q * %&&!] ±­ j 4±%Q wf { 
­!j Q* 2 

b2 L • j [ +• %• 4%+!z+� £ JZ+£JQ ±­ 3h{ • - I +* &@±&±* Zz +� . +QZ L ±­ QJZ z@j ­Q 
I . - ­±@ ' @Zj Q+� £ 3U• _ +zZ Q±_ Z@ * Z&j @j Q+±� j � z \ j @+±%* &±z+%• 
* ZQ4j ' ; * ­±@ 4ZQQZ@ j +@ \ Z� Q+!j Q+±� j � z _ j !; +� £ Z� \ +@±� • Z� Q s JZ 
&@±&±* Zz Uo*Q±@Z] &±z+%• _ +!! j ' ' ±• • ±zj QZ @ZQj +! %* Z* j � z g mH 
­j '+!+Q+Z* _ +QJ JZj z@±±• @Z=%+@Z• Z� Q* 2 

R2 s j ; +� £ QJ+* +� QZ£@jQZz @Z� Z_ j ! ±&&±@Q%� +Q] i ­±±Q4@+z£Z* j ' @±* * HJZ%� £ 
. Jj K j � ~ ±j z j � z HJZ%� £ K j J . Q@ZZQ j @Z &@±&±* Zz Q± ' ±� � Z'Q QJZ 
±&Z� * &j ' Z &@±\ +zZz +� 4±QJ k ~L &@±:Z' Q* n. . - o{ 3R j � z . . - o{ 3wS Q± 
Z� J j � ' Z ' ±� � Z'Q+\ +Q] ±­ j • Z� +Q] ­Zj Q%@Z* ­±@ &%4!+' 2 s JZ @Z* %!Qj � Q j !!­ 
_ Zj QJZ@Zz j Q £@jzZ j � z Z!Z\ j QZz &ZzZ*Q@+j � � ZQ_±@; _ +!! � ±Q ±� !] 
+� QZ£@j QZ \ j @+±%* g mH ­j ' +!+Q+Z* j � z - ( . * i 4%Q j !* ± Z� J j � ' Z ±\ Z@j!! 
&Z@• Zj 4+!+Q] j � z ' ±� � Z' Q+\ +Q] ±­ j _ +zZ@ j @Zj ±­ . Jj • . J%+ - ± +� QJZ 
\ +' +� +Q] ±­ QJZ . ' JZ• Z +� QJZ \ +'+� +Q] ±­ QJZ . ' JZ• Z2 

w2 k � zZ@ j � +� QZ£@j QZz %@4j � @Z� Z_ j ! j &&@±j ' J i QJZ . ' JZ• Z j !* ± &@±\ +zZ* 
\ j @+±%* ±&&±@Q%� +Q+Z* ­±@ ­Zj * +4!Z @Z\ +Qj !+* j Q+±� +� +Q+j Q+\ Z* ±%Q* +zZ QJZ 
. ' JZ• Z j @Zj 2 K +QJ QJZ &@±\ +* +±� ±­ %� zZ@£@±%� z &%4!+' \ ZJ+'! Z &j @; j Q 
. +QZ L i ±&&±@Q%� +Q+Z* ­±@ QJZ @Z&!j ' Z• Z� Q ±­ * ±• Z ±� o*Q@ZZQ &j @; +� £ 
* &j ' Z* +� QJZ j @Zj _ +!! 4Z ' @Zj QZz Q± • j ; Z _ j ] ­±@ &±* * +4!Z &j \ Z• Z� Q 
_ +zZ� +� £ j Q *Q@jQZ£+' !±' j Q+±� * 2 s J±* Z * Z&j @jQZ @Z\ +Qj !+* j Q+±� +� +Q+j Q+\ Z* 
_ +!! +� &j @Q+' %!j @ *Q@Z� £QJZ� QJZ '± � � Z'Q±@ @±!Z ±­ HJZ%� £ K j J . Q@ZZQ Q± 
Z� J j � ' Z QJZ ' ±� � Z' Q+\ +Q] 4ZQ_ZZ� QJZ • Zz+%• j £Zz 4%+!z+� £ ' !%* QZ@ 
­%@QJZ@ � ±@QJ j � z QJZ ­%Q%@Z !Z+* %@Z j � z ' ±• • %� +Q] J%4 +� QJZ * ±%QJi QJ%* 
4Z� Z­+Q* j _ +zZ@ j @Zj 2 C±@ . +QZ Ti QJZ@Z +* j &±* * +4!Z +� QZ£@j Q+±� ±­ QJZ 
� Z_ - ( . _ +QJ QJZ Z[ +* Q+� £ . Jj • . J%+ - ± . &±@Q* g @±%� z +� QJZ * ±%QJ 
* %4:Z' Q Q± ­%@QJZ@ ' ±o±@z+� j Q+±� _ +QJ DZ+* %@Z j � z H%!Q%@j! . Z@\+' Z* 
I Z&j @Q• Z� Q nDH. I S ±� QJZ j * * ±' +j QZz @Z\ +Qj !+* j Q+±� _ ±@; * Z&j @j QZ!] i 
%&±� j &&@±\ j ! ±­ QJZ I . - j � z * %4:Z' Q Q± ­%@QJZ@ ' ±±@z+� j Q+±� j � z 
j ' ' Z&Qj � ' ] ±­ @Z!Z\ j � Q g ±\ Z@�• Z� Q zZ&j @Q• Z� Q* 2 



1 . @@2+ > £ > f□j ( m ~ r□:1 ) m-2! 0S+[ m Ml 0® C C Wf K8K X ~ ~ "K 0® obn 0oo B C" C 
S/K5/URA3/A), co t ";IT,TWCNI•"oLUl> · 77oCC#K7®B/ / r LOI ( A B"C"Ko®A { 

2. I§ WIp W G$K}""RN£RI0•THK"¥ 7"b B SSP-017) ~# 90 C""7o® C83 "*8 60 •}7T(RM"7o 
t i Cl"C}}C"• c C8l77" W 77$3CCA{K88C?o1$ { uK$·8o- C SSP-017 (RMKKc "K$K 
· }□IC 8.12 , N®KNKKc $oKpW£ C o.88 , A;$C$3CCoq\o ( C$·8oKC@C W A:y0­> 
7K ¥ G$K}hg· K"OLgx"}4$C* "®3 K°o§T { SSP-017 P · CG77"]7}C£ C- R#2°7 ?81$ W 
G- $3ClI [8I o$P CW oq\oooKC¥ K8CCIKc• "®C8o$LIf C•• { }]C7□b8;8 }3 
"®T±TC 8 (RMGC$"$K W "77$•}7TK®•·RTt l$8i- R#l8bebBKKo;CIT,TWCIbBKKo;7}oK8C (SSPAA 1) , 
8;FiCToWATC® (RMc• 0®$u$"$KuPM}uC8•778¥0GK ( SSP-018 Bi=!%5ii-&5Y~lli~ 
lM- R#K"o"K" ! y8"o"K"T B - � "UHU77oK"o"W @o7•!• SSP-017 LGf K}T0! £ 3 W 77¥ £ 
•:EJl~±tiliffl~ , IT,TWK± C2 N8•N\R#"8oo®KCC { SSP-018 K7VK"T A ]#oK77o 
133{1~ffl~vFJ.r-i SSP-017 -R#£ 3 3 NC• { 

3. $·8o- CG$K}""RK"o"c A - � LUldl"b77o]777oC""R 1976 P+­2 i c C@7£ "7CK7VK" B , c•TK8K 
fr~~~--~~B'gmffl&~tt~$0~MB:m~~~tJt~~~~-&~ 
LCCCC8•N-RMOf COO· CUC77"xR#"Uo77• ■3 CKoCCCy77oC 
• ■c§ · · c CC77"xR#"Uo77· ■3 CKoCCCCCN"7o· oK77o\K#Of C 
OO• CUL"o"\K#Cf CC088C· c CCL77"KoCU77oCCLp]®• C3 
0®KCCKoIC¥ ®C"Ko®K8WIC\ K#,pu3 K± C W K8s•U8•C® C { 

4. CCCCCK"Ko2}3 CUCCLCCC-R#C?81$• CKKCC• 3 CCC""R 
38,ooo �¥ $uN-I CgII C7K"3 77""KoIK"U877 · • 3 CK± CCM8l77"3 C W R""p]W3 
c £ • C\K#LUC• °£ 77o· CCC"U877• ■3 CKoCCC"7o"3 "3Ko-I � � 
­­+0CCCxhg@C"U877C7"3 C}LCC77o8-R#"U77"0 

5. C"K"®77¥ £ CU$377°3 "®78oC± K7V W I"7I e ± K7V77oCc•TCK± C3 N8•N 
\K#3 CCC{ CKKC• 3 CCt 7KLUC• 3 U77o• hgC@5 77oC7KCKK 
· NCooo]# xR#3 C• 0rTs• C3 CKKCC• - -R#8U8U· ■3 CVCCCC 
~*ifl•tJt~J!~J&Jff•■-~tl~~~•illlfJt~0#~00°£~~8'9 
K7VK" A h6CK7V77"R"C77o • tJt{:J¾~kj 830 {~{1~¥{rr { 

6. CC"K"®8bn•ooCxC"KK®K7Vc A ± K7V-I 3 ,7H@8}□I 77o8·P •"®IT,TW 140 *(±1.Klfl 
Ct K8TTKA W IT,TW"C"K7®]# \K#"7o¥ oC•KKIKIC8•NC"RK" W -eiM 15 N\K#"7o¥ g°"3 C 
U3 CCt 7KC® C7"oC£ CCC\K#CCC@UU£R7"! C3 { 3Q■\K#l 
C¥ C�¥ C· hgCCCC77"CC2 CCC}□IC¥ N-I "U877· ■ • CVC 
>>3+­­+ { 



1. 77C§ ■3 · ·oR8c • · CKK· C• 3 C7"! CC3 CCC• 3 UC¥ 3 • 
8;A8C0P§ 7"CC* $3C}8P � (SSP-017 & SSP-018) ]# ·oR8OCC}\" W 8W8;H8: \ •"CC 
o"CCC·oR8C3 KK{ CCC·oR8C® UCC7"! CCCLC3 CC·oR87K3 • 
• KIKCK± C"M$u"· ;7OOCCgxC W ,88zC· ;H8: \bl8"eT)KUCL3 - R8C87P" { 

8. 7b$$C§ 77o3 C8•C8}K8K}K; R C"Ko®hg3 CCC"Ko®","noA8W88C·oR8KK•$T$Il 3 Nl § 
I I$$WCC8}·oR8KCC { K·KK•$T7K A CC·oR8KK•$TC 2 $780 W CCC@83 7$KPoC R 3± > 
"o"L® 3 CKK·oR8C®LCCCC• 3 • C• c 7"! C· C@8LCCC§ 
8;88C·oR8l § I I$$W877°7 § W ~-~m~ C¥ 77o·oR8CCKK W ;H8: lbbK"3 0 K]"7 0 +­Q> 
c U3 CC3 ® ·oR8o"CCCCCC}$]®·oR8C3 • CUC"o"o"C{ 3 CC 
V=2_> > WU 4 I I$$Wt C C B8TC8KAKCA¥$· C0·K3 C"P C77°CCIR•I § R8 W 8W8l § IK$Il $pK$C 
LCxCC7K- ]# ·oR8O@C3 3 C;7: 3 CCNKU3 CC·oR8C3 KK{ >@­­+ 
C">77o"K"877°oK8r ¥L K§ ">77o7K3 t }"\R8C8mCKr8 }3 !· { 



CONTENTS 

PART1 PLANNING REPORT 

32 m� Q@±z%' Q+±� 

) 2 sJZ I Z\ Z!±&• Z� Q . ' JZ• Z - !j � L@Zj 

f 2 Tj ' ; £@±%� z j � z Y[ +*Q+� £ H±� z+Q+±� * 

h2 - !j � � +� £ j � z Dj � z k *Z - @±&±*j !* 

U2 - !j � � +� £ j � z I Z*+£� V Z@+Q* 

b2 m• &!Z• Z� Qj Q+±� ±­ QJZ I Z\ Z!±&• Z� Q . ' JZ• Z 

- !j � 3A 
- !j � ) 
- !j � f A 
- !j � hA 
- !j � UA 

D±' j Q+±� - !j � 
. ' JZ• Z L@Zj 
Y[ +*Q+� £ 7±� +� £ ±­ QJZ I Z\ Z!±&• Z� Q . ' JZ• Z 
k ~L I Z\ Z!±&• Z� Q - @±:Z'Q +� QJZ \ +' +� +Q] 
. +QZ - J±Q±* 

PART 2 THE DRAFT PLAN 

3 I @j­Q I Z\ Z!±&• Z� Q . ' JZ• Z - !j � 

) M±QZ* ±­ QJZ - !j � 

f Y[ &!j � j Q±@] . Qj QZ• Z� Q 

PART 3 SUPPLEMENTARY INFORMATION 

L&&Z� z+[ 3 
L&&Z� z+[ ) 

L&&Z� z+[ f 
L&&Z� z+[ h 
L&&Z� z+[ U 
L&&Z� z+[ b 
L&&Z� z+[ R 
L&&Z� z+[ w 

L&&Z� z+[ l 
L&&Z� z+[ 3{ 

- @Z!+• +� j @] I Z*+£� 
- @Z!+• +� j @] Dj � z* ' j &Z I Z*+£� j � z s@ZZ . %@\Z] 
~Z&±@Q 
v +*%j ! m• &j ' Q L**Z**• Z� Q nv mLS ~Z&±@Q 
. ±' +j ! m• &j ' Q L**Z**• Z� Q n. Qj £Z 3S ~Z&±@Q 
s@j­­+' m• &j 'Q L**Z**• Z� Q nsmLS ~Z&±@Q 
Y� \ +@±� • Z� Qj ! L**Z**• Z� Q nYLS ~Z&±@Q 
L+@ v Z� Q+!j Q+±� L**Z**• Z� Q nLv LS ~Z&±@Q 
I @j +� j £Z d . Z_ Z@j£Z m• &j 'Q L**Z**• Z� Q nI . mLS 
~Z&±@Q 
K j QZ@ . %&&!] m• &j ' Q L* *Z**• Z� Q nK. mLS ~Z&±@Q 
sZ� Qj Q+\ Z m• &!Z• Z� QjQ+±� - @±£@j• • Z 



k ~L HJZ%� £ K j J . Q@ZZQ I HJZ%� £ . Jj K j � ~±j z I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

1. INTRODUCTION 

323 sJZ HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z I Z\ Z!±&• Z� Q . ' JZ• Z 
nQJZ . ' JZ• ZS n. . - o{ 3wS +* !±' j QZz +� . Jj • . J%+ - ± I +*Q@+' Qi ' ±• &@+*Z* 
. +QZ* L j � z T j !±� £ HJZ%� £ . Jj K j � ~±j z2 

32) sJZ I Z\ Z!±&• Z� Q . ' JZ• Z +* +� ' !%zZz +� QJZ k @4j � ~Z� Z_ j ! L%QJ±@+Q] 
nk ~L Su* ) { K± T%*+� Z** - !j � i _J +' J _ j * j &&@±\ Zz 4] QJZ C+� j � ' +j ! 
. Z' @ZQj @] ­±@ ' ±• • Z� ' Z• Z� Q +� ) { ) 35) ) 2 mQ +* &@±&±*Zz Q± 4Z &@±' Z**Zz 
j * j I Z\ Z!±&• Z� Q . ' JZ• Z %� zZ@ *Z'Q+±� ) U ±­ QJZ k ~L ( @z+� j � ' Z 
nk ~L ( S2 m� L%£%*Q ) { ) 3i QJZ k ~L u* T±j @z j &&@±\ Zz QJZ *%4• +**+±� ±­ 
QJZ I Z\ Z!±&• Z� Q . ' JZ• Z %� zZ@ *Z' Q+±� ) UnUS ±­ QJZ k ~L ( Q± QJZ s±_ � 
- !j � � +� £ T±j @z ns- TS2 sJZ z@j­Q I Z\ Z!±&• Z� Q . ' JZ• Z - !j � nI . - S M±2 
. 51U5k ~L f 5L +* &@Z&j @Zz ­±@ *%4• +**+±� Q± QJZ s- T2 

32f - %@*%j � Q Q± *Z' Q+±� ) f n3S ±­ QJZ k ~L ( i QJZ k ~L � ±Q+­+Zz QJZ &%4!+' +� 
QJZ g ±\ Z@�• Z� Q g j XZQQZ j 4±%Q QJZ ' ±• • Z� 'Z • Z� Q ±­ QJZ I Z\ Z!±&• Z� Q 
. ' JZ• Z ±� ) h . Z&QZ• 4Z@ ) { ) 32 sJZ z@j ­Q I . - +* � ±_ *%4• +QQZz %� zZ@ 
*Z' Q+±� ) UnUS ±­ QJZ k ~L ( Q± QJZ s- T ­±@ ' ±� *+zZ@j Q+±� 2 

32h sJ+* &!j � � +� £ @Z&±@Q n- j @Q 3 ±­ QJZ _ J±!Z @Z&±@QS +* &@Z&j @Zz Q± &@±\ +zZ 
QJZ s- T _ +QJ QJZ � Z' Z** j @] 4j ' ; £@±%� z +� ­±@• j Q+±� j � z QJZ &!j � � +� £ 
&@±&±*j ! Q± ­j ' +!+Qj QZ +Q* ' ±� *+zZ@j Q+±� ±­ QJZ z@j ­Q I . - n- j @Q ) ±­ QJZ 
@Z&±@QSi *%4• +QQZz %� zZ@ *Z' Q+±� ) U ±­ QJZ k ~L ( 2 . %&&!Z• Z� Qj@] 
+� ­±@•j Q+±� i +� ' !%z+� £ QJZ &@Z!+• +� j @] zZ*+£� ±­ QJZ &@±&±*Zz 
zZ\ Z!±&• Z� Qi ; Z] QZ' J� +' j ! j **Z**• Z� Q* i *±' +j ! +• &j ' Q j **Z**• Z� Q 
n. mLS n. Qj £Z 3 Si j � z +• &!Z• Z� QjQ+±� j &&@±j ' J j @Z Z� ' !±*Zz +� - j @Q f ­±@ 
@Z­Z@Z� ' Z2 

32U C+@*Qi j *Q@ZZQ 4!±' ; j Q 1+• . J+� Dj � Z I C%; K j . Q@ZZQ n� j • Z!] . . - o{ 3RS 
' ±• &@+*+� £ l { 4%+!z+� £ 4!±' ; * ±­ j £Z ±\ Z@ b{ _ +QJ � ± !+­Q* Jj * 4ZZ� 
+zZ� Q+­] j * j *+QZ _ +QJ +• • +� Z� Q @ZzZ\ Z!±&• Z� Q � ZZz*2 / ±_ Z\ Z@i . . - o 
{ 3R +* %� zZ*+@j 4!Z ­±@ @ZzZ\ Z!±&• Z� Q 4Z'j %*Z +Q* Z[ +*Q+� £ &!±Q @jQ+± +* j * 
J+£J j * w23) i JZ� ' Zi QJZ @Z*+z%j ! &!±Q @j Q+± +* { 2ww ±� !] 2 V %!Q+&!Z *%4­ 
z+\ +zZz %� +Q* j @Z j !*± +zZ� Q+­+Zz2 L!QJ±%£J . . - o{ 3R Jj * j !! QJZ =%j !+Q] Q± 
zZ• j � z ­±@ @ZzZ\ Z!±&• Z� Qi +Q* @ZzZ\ Z!±&• Z� Q &±QZ� Q+j ! +* !±_ 2 m� QJ+* 
@Z*&Z' Qi j _+zZ@ j @Zj ­±@ &!j � � +� £ ±&&±@Q%� +Q+Z* Jj \ Z Q± 4Z Z[ &!±@Zz2 
sj ; +� £ j r&!j � � +� £o!Zzr j &&@±j ' J +� %@4j � @Z� Z_ j ! _ ±@; * +� @Z' Z� Q ] Zj @*i 
k ~L Jj * +zZ� Q+­+Zz &j @Q ±­ . Jj • . J%+ - ± j * . Jj • . J%+ - ± L'Q+±� L@Zj 
3 n. . - LL 3S ­±@ J±!+*Q+' &!j � � +� £2 . . - o{ 3w ' ±• &@+*Z* . +QZ* L j � z Ti 
4±QJ g ±\ Z@�• Z� Q !j � z ±&&±*+QZ Zj ' J ±QJZ@ j ' @±** HJZ%� £ . Jj K j � 
~±j zi +* +zZ� Q+­+Zz ­±@ @ZzZ\ Z!±&• Z� Q Q± ­±@•%!j QZ j ' ±• &@ZJZ� *+\ Z 
!j � zo%*Z @Z*Q@%' Q%@+� £ Q±£ZQJZ@ _ +QJ . . - o{ 3R Q± ' @Zj QZ • ±@Z &!j � � +� £ 

- j £Z 3A - !j � � +� £ ~Z&±@Q 
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£j +� * j Q z+*Q@+'Q !Z\ Z!2 sJZ &@±&±*Zz @Z*+zZ� Q+j ! %*Z j Q . +QZ L ±­ . . - o{ 3w 
_+!! 4Z j 4!Z Q± *%*Qj +� QJZ &@±&±*Zz @ZzZ\ Z!±&• Z� Q ±­ . . - o{ 3R2 

3 2 b L* . . - o{ 3R ' ±� ­±@•* Q± QJZ Z[ +*Q+� £ &!j � � +� £ ' ±� Q@±!i +Q _ +!! 4Z 
+• &!Z• Z� QZz %� zZ@ *Z' Q+±� ) b ±­ QJZ k ~L ( *Z&j @j QZ!] y +Q z±Z* � ±Q ­±@• 
&j @Q ±­ QJ+* I . - 2 

2. THE DEVELOPMENT SCHEME PLAN AREA 

) 232 sJZ I Z\ Z!±&• Z� Q . ' JZ• Z nQJZ . ' JZ• ZS +* !±'j QZz +� . Jj • . J%+ - ± 
n. . - S I +*Q@+' Qi ' ±• &@+*Z* . +QZ* L j � z T j !±� £ HJZ%� £ . Jj K j � ~±j z2 
Plan 1 *J±_ * QJZ !±' j Q+±� ±­ QJZ . ' JZ• Z2 . +QZ L ±­ QJZ . ' JZ• Z +* 
4±%� zZz 4] / +� £ K j J . Q@ZZQ ±� QJZ *±%QJZj *QZ@� 4±%� zj @]i HJZ%� £ 
. Jj K j � ~±j z ±� QJZ *±%QJ_ Z*QZ@� 4±%� zj @]i HJZ%� £ K j J . Q@ZZQ ±� 
QJZ � ±@QJ_ Z*QZ@� 4±%� zj @]i j � z HJZ%� £ . Jj K j � Hj QJ±!+' . Z' ±� zj @] 
. ' J±±! ±� QJZ � ±@QJZj *QZ@� 4±%� zj @]2 mQ +* ' %@@Z� Q!] ±'' %&+Zz 4] QJZ 
HJZ%� £ . Jj K j � . &±@Q* HZ� Q@Z j � z j £j @zZ� 4±QJ %� zZ@ DZ+*%@Z j � z 
H%!Q%@j ! . Z@\+' Z* I Z&j @Q• Z� Q nDH. I S2 . %4:Z' Q Q± *+QZ *%@\Z] %&±� I . - 
j &&@±\ j !i QJZ � ZQ *+QZ j @Zj %*Zz Q± ' j !' %!j QZ QJZ zZ\ Z!±&• Z� Q &±QZ� Q+j ! 
±­ . +QZ L +* j 4±%Q Ui3l R *=2• 2 

YTYT . +QZ T ±­ QJZ . ' JZ• Z +* 4±%� zZz 4] HJZ%� £ . Jj K j � ~±j z Q± QJZ � ±@QJi 
HJZ%� £ . Jj K j � - j QJ Q± QJZ _ Z*Qi j � z . Jj • . J%+ - ± . &±@Q* g @±%� z 
Q± QJZ *±%QJZj *Q2 mQ '± \ Z@* j £@±** *+QZ j @Zj ±­ j 4±%Q 3f iwUR *=2• i 
+� \ ±!\ +� £ QJZ HJZ%� £ . Jj K j � - j QJ . +QQ+� £o±%Q L@Zj j � z +Q* j z:±+� +� £ 
£j @zZ� %� zZ@ DH. I i j * _ Z!! j * j QZ• &±@j@] • j +� QZ� j � ' Z zZ&±Q ±­ 
/ +£J_ j ] * I Z&j @Q• Z� Q2 . %4:Z'Q Q± *+QZ *%@\Z] %&±� I . - j &&@±\ j !i QJZ 
� ZQ *+QZ j @Zj %*Zz Q± 'j !' %!j QZ QJZ zZ\ Z!±&• Z� Q &±QZ� Q+j ! ±­ QJZ *+QZ ­±@ 
g ±\ Z@�• Z� Qi +� *Q+Q%Q+±� * ±@ ' ±• • %� +Q] ng mHS ­j ' +!+Q+Z* j Q . +QZ T+* j 4±%Q 
hi) 3) *=2• 2 sJZ . ' JZ• Z L@Zj +* *J±_ � +� Plan 2. 

YT� T . +QZ L +* ' %@@Z� Q!] X±� Zz Q±@ rg ±\ Z@�• Z� Qi m� *Q+Q%Q+±� ±@ H±• • %� +Q] 
ng 5mHSr j � z r( &Z� . &j ' Z n{ Sri _ J+!Z . +QZ T +* ' %@@Z� Q!] X±� Zz ­±@ 
rg ±\ Z@�• Z� Qi m� *Q+Q%Q+±� ±@ H±• • %� +Q] ng 5mHSri r( &Z� . &j ' Z n( Sri j � z 
*J±_ � j * u~±j zu ±� QJZ L&&@±\ Zz HJZ%� £ . Jj K j � ( %Q!+� Z 7±� +� £ - !j � 
n( 7- S M±2 . 51. 5f R2 L � Z[ Q@j' Q ±­ QJZ ( 7- +* *J±_ � ±� Plan 3. 

YTJT sJZ . ' JZ• Z j +• * Q± ±&Q+• +*Z QJZ !j � z %*Z* Q± j ' J+Z\ Z • ±@Z &!j � � +� £ 
£j +� * ­±@ QJZ ' ±• • %� +Q] QJ@±%£J @Zo*Q@%' Q%@+� £ j � z @Zo&!j � � +� £2 K +QJ QJZ 
&@±&±*Zz zZ\ Z!±&• Z� Qi • ±@Z g mH ­j ' +!+Q+Z* %& Q± &@Z*Z� Qozj ] *Qj � zj @z 
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j � z j *ZQ ±­ ' ±� � Z'QZz &%4!+' ±&Z� *&j ' Z n- ( . S _ +!! 4Z &@±\ +zZz ­±@ 
&%4!+' Z� :±] • Z� Q2 sJZ . ' JZ• Z _ +!! ' @Zj QZ *] � Z@£] Z­­Z' Q _ +QJ QJZ 
j z:±+� +� £ k ~L @ZzZ\ Z!±&• Z� Q &@±:Z'Q n. . - o{ 3RS (Plan 4 @Z­Z@*S j � z 
• j � +­Z*Q QJZ &!j � � +� £ £j +� * Q± *Z@\Z j _+zZ@ j @Zj ±­ . Jj • . J%+ - ±2 sJZ 
J±!+*Q+' &!j � � +� £ z@+\ Z� j &&@±j ' J j � z ±4:Z' Q+\ Z* ±­ QJZ . ' JZ• Z j @Z +� 
!+� Z _ +QJ QJZ ±4:Z'Q+\ Z* ±­ %@4j � @Z� Z_ j ! %� zZ@ QJZ k @4j � ~Z� Z_ j ! 
. Q@jQZ£] nk ~. S +**%Zz +� ) { 33 j +• +� £ Q±A 

• ~Z*Q@%' Q%@+� £ j � z @Z&!j � � +� £ ±­ ' ±� 'Z @�Zz %@4j � j @Zj *y 

• I Z*+£� +� £ • ±@Z Z­­Z' Q+\ Z j � z Z� \ +@±� • Z� Qj !!] o­@+Z� z!] !±' j ! 
Q@j� *&±@Q j � z @±j z � ZQ_±@; * _ +QJ+� QJZ ' ±� ' Z@�Zz %@4j � j @Zj *y 

• ~ j Q+±� j !+*+� £ !j � z %*Z* _ +QJ+� QJZ ' ±� ' Z@�Zz %@4j � j @Zj *y 

• ~ZzZ\ Z!±&+� £ z+!j &+zj QZz 4%+!z+� £* +� Q± � Z_ 4%+!z+� £* ±­ • ±zZ@� 
*Qj � zj @z j � z Z� \ +@±� • Z� Qj !!] o­@+Z� z!] zZ*+£� y 

• - @±\ +z+� £ • ±@Z ±&Z� *&j ' Z j � z ' ±• • %� +Q] 5_Z!­j @Z ­j '+!+Q+Z*y j � z 

• Y� Jj � ' +� £ QJZ Q±_ � * ' j &Z _ +QJ j QQ@j' Q+\ Z !j � z* ' j &Z j � z %@4j � 
zZ*+£� 2 
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3. BACKGROUND AND EXISTING CONDITIONS 

Historical Background 

f 23 HJZ%� £ . Jj K j � _ JZ@Z QJZ . ' JZ• Z !±' j QZ* _ j * � j • Zz j ­QZ@ QJZ !±� £ 
4Zj ' J 4ZQ_ZZ� . Jj • . J%+ - ± j � z Dj + HJ+ 1±; 2 sJZ . ' JZ• Z _ j * j Q QJZ 
' ±j *Q +� QJZ &@Zo_ j @ Z@j j � z Q± QJZ ­j @QJZ@ *±%QJZj *Q ±­ QJZ . ' JZ• Z 
­±%� zZz j * j • j @; ZQ Q±_ � j Q j @±%� z 3RU{ o3Rb{ *2 m� QJZ Zj @!] 3l QJ 
HZ� Q%@]i QJZ Q±_ � _ j * j !@Zj z] _ Z!!oZ*Qj 4!+*JZz j � z ­%� 'Q+±� Zz j * j 
*Z@\+' Z ' Z� Q@Z ­±@ *J+&&+� £ j � z Q@j zZ2 sJZ Q±_ � £@Z_ @j &+z!] j * j &@+• j @] 
• j @; ZQ j ­QZ@ QJZ Z*Qj 4!+*J• Z� Q ±­ QJZ ' +Q] ±­ / ±� £ 1±� £ *+� ' Z +Q _ j * ±� Z 
±­ QJZ 4Z*Qo!±' j QZz &!j ' Z* ­±@ QJZ Q@jzZ +� ­+@Z_ ±±z j � z ­@Z*J ­±±z2 T] 
QJZ Z� z ±­ 3l QJ HZ� Q%@]i ' Z@Qj +� 4%*+� Z**Z* *%' J j * !+• Zo4%@�+� £i 
Qj � � +� £i +@±� _ ±@; +� £i 4±j Q • j ; +� £ j � z @Z&j +@+� £i z] Z@*i :±**o*Q+' ; Q@jzZ* 
j � z *Q±� Zo' %QQ+� £ _ Z@Z _ Z!! zZ\ Z!±&Zz +� . Jj • . J%+ - ±2 s± QJZ 
� ±@QJ_ Z*Q ±­ . Jj • . J%+ - ± _ j * j *Q@+� £ ±­ \ +!!j £Z* _+QJ j !j @£Z &+Z'Z ±­ 
' %!Q+\ j QZz j @Zj j @Z ­±%� z j !±� £ QJZ ' ±j *Q _ JZ@Z QJZ . ' JZ• Z !±'j QZ*2 

� TY m� QJZ Zj @!] ) ±QJ HZ� Q%@]i &@+\ j QZ zZ\ Z!±&Z@* *Qj@QZz *• j !!o* ' j !Z 
@Z' !j • j Q+±� _ ±@; +� . Jj • . J%+ - ±2 TZ­±@Z QJZ _ j @i QJZ g ±\ Z@�• Z� Q 
%� zZ@Q±±; Q_± • j :±@ @Z' !j • j Q+±� * +� 3l 3) j � z 3l 3l Z[ QZ� z+� £ QJZ 
@Z'! j +• Zz j @Zj Q± s±� ; +� . Q@ZZQ2 / +*Q±@+' j ! • j & j � z j Z@+j ! &J±Q± @Z' ±@z* 
+� z+' j QZ QJj Q QJZ ' ±j *Q _J Z@Z QJZ . ' JZ• Z !±' j QZ* *Qj @QZz 4Z+� £ 
@Z' !j +• Zz j � z zZ\ Z!±&Zz j Q j @±%� z 3l U{ o3l b{ * Q± &@±\ +zZ !j � z ­±@ 
J±%*+� £ j � z ­j 'Q±@+Z* Q± j ' ' ±• • ±zj QZ QJZ ­!±_ ±­ +• • +£@j � Q* ­@±• 
HJ+� j j ­QZ@ 3l hl 2 

Existing Uses 

� T� T sJZ . ' JZ• Z ' ±� *+*Q* ±­ . +QZ* L j � z T j !±� £ HJZ%� £ . Jj K j � ~±j z2 
sJZ Z[ +*Q+� £ HJZ%� £ . Jj K j � . &±@Q* HZ� Q@Z j Q . +QZ L +* %� zZ@ QJZ 
DH. I 2 sJZ *&±@Q* ' Z� Q@Z &@±\ +zZ* 4j *+' @Z' @Zj Q+±� j ! ­j ' +!+Q+Z* ­±@ &%4!+' 
%*Z z%@+� £ QJZ ±&Z� +� £ J±%@* j � z ±@£j � +*Z \ j @+±%* @Z' @Zj Q+±� j ! 
j ' Q+\ +Q+Z* j � z Q@j +� +� £ ' ±%@*Z* @Z£%!j @!] ­±@ QJZ &%4!+' 2 L ' ' ±@z+� £ Q± QJZ 
DH. I u* _ Z4*+QZi QJZ *&±@Q* ' Z� Q@Z &@±\ +zZ* 3 • %!Q+o&%@&±*Z j @Z� j ­±@ 3 
\ ±!!Z] 4j !! ' ±%@Q ±@ ' ±� \ Z@Q Q± 3 4j * ; ZQ4j !! ' ±%@Q n*%4o*Qj � zj @z Uoj o*+zZ 
4j * ; ZQ4j !! ' ±%@QS ±@ ' ±� \ Z@Q Q± h 4j z• +� Q±� ' ±%@Q* Zj ' J ±­ _ J+' J ' j � 4Z 
' ±� \ Z@QZz +� Q± ) Qj 4!ZoQZ� � +* Qj4!Z* ±� _ ZZ; zj ] *2 sJZ *&±@Q* ' Z� Q@Z 
_ j * 4%+!Q +� 3l Rb _ J+' J QJZ zZ*+£� j � z ­j ' +!+Q+Z* +* 4Z!±_ ' %@@Z� Q 
*Qj � zj @z2 
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f 2h2 . +QZ T ±­ QJZ . ' JZ• Z +� \ ±!\ Z* QJZ HJZ%� £ . Jj K j � - j QJ . +QQ+� £o±%Q 
L@Zj j � z +Q* j z:±+� +� £ £j @zZ� %� zZ@ DH. I i j * _ Z!! j * j QZ• &±@j @] 
• j +� QZ� j � ' Z zZ&±Q ±­ / +£J_ j ] * I Z&j @Q• Z� Q2 sJZ Z[ +*Q+� £ ±&Z� *&j ' Z 
j Q 4±QJ . +QZ* L j � z Tj @Z z+* ' ±� � Z'QZz _J +!Z QJZ . Jj • . J%+ - ± . &±@Q* 
g @±%� z +* +� QJZ *±%QJ2 

Surrounding Land Uses 

� Tl T sJZ *Q@ZZQ 4!±' ; * j z:±+� +� £ QJZ . ' JZ• Z j @Z j • +[ ±­ @Z*+zZ� Q+j !i 
' ±• • Z@'+j ! j � z +� z%*Q@+j ! %*Z*2 sJZ . ' JZ• Z +* &@Zz±• +� j QZ!] 
*%@@±%� zZz 4] @Z*+zZ� Q+j ! 4%+!z+� £* Q± QJZ Zj *Q _ J+!Z ' ±• • Z@' +j ! j � z 
+� z%*Q@+j ! %*Z* j @Z • ±@Z ' ±� ' Z� Q@j QZz Q± QJZ _ Z*Q ±­ QJZ . ' JZ• Z2 . ±• Z 
±­ QJZ +� z%*Q@+j ! 4%+!z+� £* j &&Zj @ � ±Q Q± 4Z Z� £j £Zz +� • j � %­j 'Q%@+� £ 
j 'Q+\ +Q+Z* 4%Q • j +� !] ­±@ ±­­+' Zi *Q±@j£Zi _ ±@; *J±&5 *J±_ @±±• %*Z*2 s± 
QJZ Zj *Q j ' @±** / +� £ K j J . Q@ZZQ +* &@Zz±• +� j � Q!] &%4!+' J±%*+� £i k � 
HJj % Y*Qj QZi _ J+!Z &@+\ j QZ @Z*+zZ� Q+j ! 4%+!z+� £* j @Z ­±%� z • j +� !] Q± QJZ 
� ±@QJ ±­ QJZ . ' JZ• Z2 H±• • Z@' +j ! %*Z* *%' J j * @ZQj +! *J±&* i Zj QZ@+Z* 
j � z ' j @ @Z&j +@ *J±&* j @Z ­±%� z ±� QJZ £@±%� z ­!±±@ ±­ QJZ *%@@±%� zZz 
@Z*+zZ� Q+j ! 4%+!z+� £*2 

f 2b2 sJZ . Jj • . J%+ - ± . &±@Q* g @±%� z +* !±' j QZz Q± QJZ *±%QJ ±­ QJZ . ' JZ• Zi 
_ J+' J +* j &±&%!j @ \ Z� %Z ­±@ !±' j ! *&±@Q* j ' Q+\ +Q+Z* j � z Z\ Z� Q*2 

Existing Traffic Network 

� T[ T sJZ HJZ%� £ . Jj K j � ~±j z +� 4ZQ_ZZ� . +QZ* L j � z T ±­ QJZ . ' JZ• Z +* 
j &@+• j @] z+*Q@+4%Q±@ ­±@•+� £ QJZ • j :±@ Q@j ­­+' @±j z ' ±� � Z' Q+� £ Zj *Q j � z 
_ Z*Q _ +QJ J+£J Q@j ­­+' ­!±_ 2 s± QJZ Zj *Q ±­ QJZ . ' JZ• Z +* / +� £ K j J . Q@ZZQ 
+* j z+*Q@+'Q z+*Q@+4%Q±@ _ J+' J +* j ; Z] Q@j­­+' @±j z ' ±� � Z' Q+� £ � ±@QJ j � z 
*±%QJ2 HJZ%� £ K j J . Q@ZZQi C%; K j . Q@ZZQ j � z C%; K +� £ . Q@ZZQ j @Z !±' j ! 
z+*Q@+4%Q±@* !±' j Q+� £ Q± QJZ � ±@QJ_ Z*Q ±­ . +QZ L ±­ QJZ . ' JZ• Z2 . ±• Z ±­ 
QJZ !±' j ! @±j z* j @Z ­@Z=%Z� Q!] ±' ' %&+Zz 4] @±j zo*+zZ &j @;+� £i *Q±@j £Z 
j � z !±j z+� £5%� !±j z+� £ j ' Q+\ +Q+Z*2 

Existing Pedestrian Network 

f 2w2 sJZ . ' JZ• Z +* !±' j QZz 4ZQ_ZZ� Dj + HJ+ 1±; j � z HJZ%� £ . Jj K j � V s~ 
. Qj Q+±� *2 HJZ%� £ . Jj K j � ~±j z +� 4ZQ_ZZ� . +QZ* L j � z T ±­ QJZ 
. ' JZ• Z +* QJZ • j :±@ &ZzZ*Q@+j � ' ±@@+z±@ +� QJZ \ +' +� +Q] 2 V j � ] @Z*+zZ� Q* 
­@±• k � HJj % Y*Qj QZ !±' j Q+� £ j Q QJZ Zj *Q ±­ QJZ . ' JZ• Z j � z � Zj @4] 
@Z*+zZ� Q+j ! zZ\ Z!±&• Z� Q* !±' j Q+� £ j Q QJZ � ±@QJ ±­ QJZ . ' JZ• Z _ j !; Q± 
HJZ%� £ . Jj K j � ~±j z ­±@ &%4!+' Q@j � *&±@Q *Z@\+' Z*2 LQ &@Z*Z� Qi !±� £ 

- j £Z UA - !j � � +� £ ~Z&±@Q 
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=%Z%+� £ j Q QJZ 4%* *Q±&* ±­QZ� j &&Zj @ j !±� £ QJZ &j \ Z• Z� Q ±­ HJZ%� £ 
. Jj K j � ~±j zi @Z*%!Q+� £ +� j ' @±_ zZz ' ±� z+Q+±� j !±� £ QJZ &j \ Z• Z� Q2 

f 2l 2 ~Z*+zZ� Q* ­@±• QJZ � Zj @4] @Z*+zZ� Q+j ! zZ\ Z!±&• Z� Q* ±­QZ� _ j !; QJ@±%£J 
QJ@ZZ +� � Z@ *Q@ZZQ* +� QJZ \ +' +� +Q] ±­ QJZ . ' JZ• Z ­±@ zj +!] j ' Q+\ +Q+Z* i +2Z2 
HJZ%� £ K j J . Q@ZZQi C%; K j . Q@ZZQ j � z C%; K +� £ . Q@ZZQ2 / ±_ Z\ Z@i QJZ 
' %@@Z� Q &ZzZ*Q@+j � Z� \ +@±� • Z� Q • j ] 4Z %� _ Z!' ±• +� £ j * QJZ ' j @ 
@Z&j +@+� £ j ' Q+\ +Q+Z* i z%• &+� £ j � z @±j z*+zZ *Q±@j £Z ±­QZ� ±' ' %&+Zz QJZ 
&j \ Z• Z� Q ±­ QJZ*Z *Q@ZZQ*2 

f 23{ 2 sJZ Z[ +*Q+� £ QZ• &±@j @] • j +� QZ� j � ' Z zZ&±Q ±­ / +£J_ j ] * I Z&j @Q• Z� Q j Q 
. +QZ T +* � ±Q j ' ' Z**+4!Z 4] &%4!+' j � z j ' Q* j * j • j :±@ 4!±' ; j £Z ±­ QJZ 
&ZzZ*Q@+j � � ZQ_±@; 2 sJZ Z[ +*Q+� £ HJZ%� £ . Jj K j � . &±@Q* HZ� Q@Z j � z 
g j @zZ� j Q . +QZ L +* z+* '± � � Z'QZz ­@±• QJZ Z[ +*Q+� £ HJZ%� £ . Jj K j � 
- j QJ . +QQ+� £o±%Q L@Zj j Q . +QZ Tj � z QJZ . Jj • . J%+ - ± . &±@Q* g @±%� z +� 
QJZ *±%QJ2 D±'j ! @Z*+zZ� Q* +� QJZ � ±@QJ ±­ QJZ . ' JZ• Z Jj * Q± &j ** QJ@±%£J 
QJZ HJZ%� £ . Jj K j � - j QJ . +QQ+� £o±%Q L@Zj Q± @Zj ' J QJZ . Jj • . J% - ± 
. &±@Q* g @±%� z ­±@ *&±@Q* j 'Q+\ +Q+Z*2 

Environmental Condition 

f 2332 sJZ . ' JZ• Z +* j !±� £ QJZ JZj \ +!] Q@j ­­+' ; Zz HJZ%� £ . Jj K j � ~±j z 
4ZQ_ZZ� . +QZ L j � z Tj � z Hj *Q!Z - Zj ; ~±j z Q± QJZ ­%@QJZ@ � ±@QJ_ Z*Q2 
sJZ . ' JZ• Z +* Z� \ +* j £Zz Q± 4Z *%4:Z' Q Q± *Z\ Z@Z Q@j ­­+' � ±+*Z j � z j +@ 
&±!!%Qj � Q* £Z� Z@j QZz ­@±• QJZ JZj \] Q@j ­­+' j !±� £ QJZ*Z • j :±@ @±j z*2 

- j £Z bA - !j � � +� £ ~Z&±@Q 
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4 PLANNING AND LAND USE PROPOSALS 

Development Intensity 

JTI T k � zZ@ QJZ z@j ­Q I . - i QJZ *' JZ• Z j @Zj +� ±@j � £Z ' ±!±%@ +* &@±&±*Zz Q± 
4Z X±� Zz r~nLSri _ J+' J +* &@+• j @+!] ­±@ @Z*+zZ� Q+j ! %*Zi _ +QJ QJZ !±_ Z*Q 
QJ@ZZ ­!±±@* ±@ +� QJZ &%@&±*ZozZ*+£� Zz � ±� o@Z*+zZ� Q+j ! &±@Q+±� ±­ j 
4%+!z+� £ ­±@ '± • • Z@' +j ! %*Z j * *Q+&%!j QZz +� QJZ &@±&±*Zz M±QZ* ±­ QJZ 
r~nLSr X±� Z2 sJZ *' JZ• Z j @Zj +� £@ZZ� +* &@±&±*Zz Q± 4Z X±� Zz r( r 
_ J+!Z QJZ *' JZ• Z j @Zj +� 4!%Z +* &@±&±*Zz Q± 4Z X±� Zz rg 5mg r2 

h2) 2 m� QJZ M±QZ* ±­ r~nLSr X±� Zi QJZ &@±&±*Zz &!±Q @j Q+± n- ~S +* R2U ­±@ 
z±• Z*Q+' 4%+!z+� £ ±@ l 2{ ­±@ j 4%+!z+� £ QJj Q +* &j @Q!] z±• Z*Q+' j � z &j @Q!] 
� ±� oz±• Z*Q+' i _ J+' J +* +� !+� Z _ +QJ QJZ zZ\ Z!±&• Z� Q +� QZ� *+Q] ±­ r~nLSr 
X±� Z %� zZ@ QJZ &@Z\ j +!+� £ HJZ%� £ . Jj K j � ( 7- 2 mQ +* &@±&±*Zz Q± 
+� '! %zZ j ' !j %*Z +� QJZ r~Z• j @;*r ±­ QJZ &@±&±*Zz M±QZ* ±­ r~nLSr *Qj Q+� £ 
QJj Q rj � ] ­!±±@ *&j ' Z QJj Q +* ' ±� *Q@%'QZz ±@ +� QZ� zZz ­±@ %*Z *±!Z!] j * g mg 
­j ' +!+Q+Z* i j * @Z=%+@Zz 4] QJZ g ±\ Z@�• Z� Qi • j ] 4Z z+*@Z£j @zZz ­@±• - ~ 
' j !' %!j Q+±� r2 

h2f 2 L • j [ +• %• 4%+!z+� £ JZ+£JQ ±­ 3h{ • - I +* &@±&±*Zz j Q . +QZ L %� zZ@ QJZ 
z@j ­Q I . - Q± Z� j 4!Z j J+£JZ@ &±z+%• zZ*+£� Q± • +Q+£j QZ QJZ *Z\ Z@Z Q@j ­­+' 
� ±+*Z £Z� Z@jQZz ­@±• QJZ *%@@±%� z+� £ @±j z Q@j ­­+' nzZQj +!* ±� QZ' J� +' j ! 
j **Z**• Z� Q* zZ*' @+4Zz +� &j @j£@j&J h23h Q± h2) hS2 sJ+* _ +!! � ±Q ±� !] 
j !!±_ ­±@ j ' ' ±• • ±zj Q+� £ g mg ­j ' +!+Q+Z* _ +QJ j &&@±&@+j QZ JZj z@±±• +� QJZ 
&±z+%• i 4%Q _ +!! j !*± ±&&±@Q%� Z ­±@ ' @Zj Q+� £ 3U• Q±_ Z@ *Z&j @j Q+±� j � z 
\ j @+±%* &±z+%• *ZQ4j ' ; * i +� ' !%z+� £ j 4±%Q 3Uo) { • £@±%� z ­!±±@ *ZQ4j ' ; 
­@±• HJZ%� £ K j J . Q@ZZQ ­±@ 4ZQQZ@ j +@ \ Z� Q+!j Q+±� j � z &@±\ +z+� £ 
±&&±@Q%� +Q+Z* Q± &@Z*Z@\Z Z[ +*Q+� £ Q@ZZ*2 mQ +* ' ±� *+zZ@Zz ' ±• &j Q+4!Z _ +QJ 
QJZ � Zj @4] 4%+!Q Z� \ +@±� • Z� Qi _ J+' J +� ' !%zZ* k � HJj % Y*Qj QZ n3) { • - I S 
j � z sJZ . &j @; !Z n3U) • - I S Q± QJZ *±%QJZj *Q ±­ QJZ . ' JZ• Z2 

h2h2 C±@ . +QZ Ti j • j [ +• %• 4%+!z+� £ JZ+£JQ ±­ l U • - I +* &@±&±*Zz ­±@ QJZ 
g mg ' ±• &!Z[ 2 

h2U2 sJZ &@±&±*Zz zZ\ Z!±&• Z� Q &j @j • ZQZ@* ±­ QJZ . ' JZ• Z j @Z *J±_ � +� 
Table 4.1, _ J+' J _ +!! 4Z *%4:Z' Q Q± j z:%*Q• Z� Q* +� QJZ zZQj +!Zz zZ*+£� 
*Qj £Z j ­QZ@ I . - u* j &&@±\ j !2 

- j £Z RA - !j � � +� £ ~Z&±@Q 
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Table 4.1 Proposed Development Parameters of the Scheme 

Parameters (Site A) Details 

g @±** . +QZ L@Zj L4±%Q Ui3l R *=2• 2 

. +QZ L@Zj ­±@ - ~ Hj !' %!j Q+±� L4±%Q Ui3l R *=2• 2 

n*%4:Z' Q Q± *%@\Z] j � z zZQj +!Zz zZ*+£� S 

- @±&±*Zz 7±� +� £ r~nLSr 

- @±&±*Zz V j [ +• %• T%+!z+� £ M±Q • ±@Z QJj � 3h{ • - I 
/ Z+£JQ 
- @±&±*Zz V j [ +• %• I ±• Z*Q+' L4±%Q f wil Rw *=2• 2 n- ~B R2US 
g CL n- ~SL 

- @±&±*Zz V j [ +• %• M±� oz±• Z*Q+' L4±%Q Ui3l R *=2• 2 n- ~B 32{ S 
g CL nZ[ ' !%z+� £ g mH - @±\ +*+±� 
n- ~SSL 

- @±&±*Zz M±� oz±• Z*Q+' g CL ­±@ M±Q !Z** QJj � Ui3l R *=2• 2 n- ~ B 32{ S 
g mH - @±\ +*+±� n- ~S ! 
n&@±&±*Zz Q± 4Z Z[ Z• &QZz ­@±• 
g CL ' j !' %!j Q+±� %� zZ@ I . - S 

s±Qj ! g CL L@±%� z hl if R) *=2• 2 

M±2 ±­ C!j Q*W L4±%Q wf { ­!j Q* 

L\ Z@j £Z C!j Q . +XZW ng CLS L4±%Q hb *=2• 2 

m� QZ@�j ! s@j� *&±@Q Cj ' +!+Q+Z* ­±@ QJZ Tj *Z• Z� Q j � ' +!!j @] ' j @ &j @; Q± 
&@±&±*Zz zZ\ Z!±&• Z� Q n+� ' !%z+� £ j ' ' ±• • ±zj QZA 
QJZ &@±&±*Zz &@±\ +*+±� ­±@ g mH L 3h) � ±*2 &@+\ j QZ ' j @ &j @; +� £ *&j ' Z* 
­j '+!+Q+Z*Sc L 3) • ±Q±@o' ] ' !Z &j @;+� £ *&j ' Z* 

L l � ±*2 D5k D 4j ] * 

- %4!+' v ZJ+' !Z - j @;c Tj *Z• Z� Q &%4!+' \ ZJ+' !Z &j @; Q± 
j ' ' ±• • ±zj QZ j 4±%Q U{ &@+\ j QZ ' j @ &j @;+� £ 
*&j ' Z* 

- @±&±*Zz - %4!+' ( &Z� . &j ' Z L4±%Q RU{ *=2• 2 

- j £Z wA - !j � � +� £ ~Z&±@Q 
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Parameters (Site B) Details 
g @±** . +QZ L@Zj L4±%Q 3f iwUR *=2• 
MZQ . +QZ L@Zj n­±@ g 5mHS L4±%Q hi) 3) *=2• 2 

n. %4:Z' Q Q± *+QZ *%@\Z] j � z zZQj +!Zz 
zZ*+£� S 

- @±&±*Zz 7±� +� £ rg 5mHri r( r 
- @±&±*Zz V j [ +• %• T%+!z+� £ V j [ +• %• l U • - I 
/ Z+£JQ n­±@ g 5mHS 

- @±&±*Zz V j [ +• %• g 5mH g CL L4±%Q f f ibl b *=2• 2 nw2{ S 
n- ~Sr 

- @±&±*Zz - %4!+' ( &Z� . &j ' Z L4±%Q l ibhU *=2• 2 

m� QZ@�j ! s@j� *&±@Q Cj ' +!+Q+Z* ­±@ QJZ Tj *Z• Z� Q j � ' +!!j @] ' j @ &j @; Q± 
&@±&±*Zz zZ\ Z!±&• Z� Qc j ' ' ±• • ±zj QZA 

L bU � ±*2 &@+\ j QZ ' j @ &j @;+� £ *&j ' Z* 
L f � ±*2 k k D 4j ] * 

M±QZ*A 

r sJZ Z[ j 'Q g CL j � z - ~ j @Z *%4:Z'Q Q± s- T j &&@±\ j !i zZQj+!Zz zZ*+£� j � z 
&@Z\ j +!+� £ C+@*Q . ' JZz%!Z ±­ T%+!z+� £ n- !j � � +� £S ~Z£%!j Q+±� * nTn- S~S2 

W m� z+' j Q+\ Z ±� !] i *%4:Z' Q Q± zZQj +!Zz zZ*+£� j Q &@±:Z'Q +• &!Z• Z� Qj Q+±� *Qj £Z2 

c . %4:Z' Q Q± !+j +*±� j � z j £@ZZ• Z� Q _ +QJ s@j � *&±@Q I Z&j @Q• Z� Q2 

Conceptual Layout 

h2b2 L* *J±_ � +� QJZ +� z+' j Q+\ Z 4!±' ; &!j � j � z QJZ *Z'Q+±� &!j � ±­ QJZ � ±Q+±� j ! 
zZ*+£� ­±@ QJZ . ' JZ• Z +� (Appendix 1 ), QJZ &@±&±*Zz zZ\ Z!±&• Z� Q j Q 
. +QZ L ' ±• &@+*Z* Q_± @Z*+zZ� Q+j ! Q±_ Z@* ns3 j � z s) S ±� Q±& ±­ j 
' ±• • Z@'+j !5@ZQj +!5g mH &±z+%• i j � ±&Z� *&j ' Zi j � z j 4j *Z• Z� Q ' j @ &j @; 
­±@ &%4!+' j � z j � ' +!!j @] &j @; +� £ *&j ' Z*2 . +QZ T ' ±• &@+*Z* ±­ j g mH 
' ±• &!Z[ 4%+!z+� £ j � z j - ( . 2 

~Zo&@±\ +*+±� j � z � Z_ &@±\ +*+±� ±­ g mH ­j ' +!+Q+Z* ­±@ QJZ ' ±• • %� +Q] 

h2R2 s± j ' ' ±• • ±zj QZ QJZ � ZZz* ±­ QJZ z+*Q@+'Q ±� *±' +j ! _ Z!­j @Z j � z JZj !QJ 
­j ' +!+Q+Z* j � z j !+£� _+QJ r. +� £!Z . +QZi V %!Q+&!Z k *Z*r &@+� ' +&!Z &@±• ±QZz 4] 
g ±\ Z@�• Z� Qi +Q +* &@±&±*Zz Q± &@±\ +zZ j 4±%Q f wiwl f *=2• 2 � ±� oz±• Z*Q+' 
g CL +* &@±&±*Zz ­±@ g mH %*Z* j Q 4±QJ *+QZ* +� QJZ . ' JZ• Zi _ J+' J +* • ±@Z 

- j £Z l A - !j � � +� £ ~Z&±@Q 
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QJj � f f Q+• Z* ±­ QJZ Z[ +*Q+� £ HJZ%� £ . Jj K j � . &±@Q* HZ� Q@Z ±­ j 4±%Q 
3i3R{ *=2• 2 j Q . +QZ L2 

JT( T sJZ Z[ +*Q+� £ HJZ%� £ . Jj K j � . &±@Q* HZ� Q@Z j Q . +QZ Li 4%+!Q +� 3l Rbi _ +!! 
4Z @Z&@±\ +*+±� Zz j Q . +QZ T j � z 4Z %&£@j zZz Q± &@Z\ j +!+� £ *Qj � zj @z j � z 
' ±� Q+� %Z +Q* ±&Z@j Q+±� ­±@ &%4!+' Z� :±] • Z� Q2 sJZ &@±&±*Zz g CL ±­ QJZ 
@Z&@±\ +*+±� Zz *&±@Q* ' Z� Q@Z j Q . +QZ T _ +!! 4Z j 4±%Q l i3{ { *=2• 2 _ J+' J _ +!! 
4Z j 4±%Q w Q+• Z* ±­ QJZ Z[ +*Q+� £ *&±@Q* ' Z� Q@Z j Q . +QZ L2 L • %!Q+o&%@&±*Z 
j +@o' ±� z+Q+±� Zz • j +� £j • Z* j @Z� j _ J+' J ' j � %*Zz ­±@ 3 � ZQ4j !! ' ±%@Q5 ) 
4j *; ZQ4j !! ' ±%@Q*5) \ ±!!Z] 4j !! ' ±%@Q*5 w 4j z• +� Q±� ' ±%@Q* _ +!! 4Z &@±\ +zZz 
+� QJZ &@±&±*Zz g mH ' ±• &!Z[ j Q . +QZ T2 m� j zz+Q+±� i j • %!Q+o&%@&±*Z 
j ' Q+\ +Q] @±±• i zj � ' Z @±±• i ­+Q� Z** @±±• i Qj 4!ZoQZ� � +* @±±• i ' J+!z@Z� u* 
&!j ] @±±• i ZQ' 2 _ +!! 4Z &@±\ +zZz +� QJZ � Z_ HJZ%� £ . Jj K j � . &±@Q* 
HZ� Q@Z *%4:Z'Q Q± ­%@QJZ@ !+j +*±� _+QJ DH. I 2 sJZ j ' Q%j ! %*Z* ±­ QJZ � Z_ 
g mH &@±\ +*+±� +� QJZ . ' JZ• Z _ +!! 4Z *%4:Z' Q Q± !+j +*±� _ +QJ - !j � � +� £ 
I Z&j @Q• Z� Qi ±QJZ@ @Z!Z\ j � Q g ±\ Z@�• Z� Q zZ&j @Q• Z� Q* j * _ Z!! j * QJZ 
\ +Z_ * ­@±• QJZ @Z!Z\ j � Q *Qj ; ZJ±!zZ@*2 

~Zo*Q@%' Q%@+� £ ±­ - ( . j � z &@±\ +*+±� ±­ j !!o_ Zj QJZ@Zz j Qo£@j zZ j � z 
Z!Z\ j QZz &ZzZ*Q@+j � � ZQ_±@; Q± Z� Jj � ' Z _ j !; j 4+!+Q] j � z ' ±� � Z'Q+\ +Q] 

JTMT k � zZ@ QJZ &@±&±*Zz . ' JZ• Zi j - ( . ±­ � ±Q !Z** QJj � l ibhU *=2• +* 
&@±&±*Zz j Q . +QZ Tj � z j - ( . ±­ � ±Q !Z** QJj � RU{ *=2• 2 +* &@±&±*Zz j Q 
. +QZ L j !±� £ HJZ%� £ . Jj K j � ~±j z2 sJZ @Z*Q@%'Q%@Zz - ( . &@±\ +*+±� 
_ +!! � ±Q 4Z !Z** QJj � QJZ j @Zj ±­ Z[ +*Q+� £ - ( . &@±\ +*+±� ±­ j 4±%Q 
3{ if w) *=2• j Q . +QZ* L j � z Tj � z &@±\ +zZ 4ZQQZ@ +� QZ£@j Q+±� 2 L' ' ±@z+� £ 
Q± QJZ ' ±� *%!Qj Q+±� _+QJ DH. I i DH. I j £@ZZz Q± Qj ; Z %& QJZ • j � j £Z• Z� Q 
j � z • j +� QZ� j � ' Z ±­ QJZ &@±&±*Zz - ( . j Q . +QZ T2 DH. I &@±&±*Zz QJZ 
- ( . j Q . +QZ L %� zZ@ &!j � � +� £ Q± 4Z %� zZ@ ±_ � Z@*J+& j � z • j � j £Z• Z� Q 
±­ k ~L ±@ +Q* ­%Q%@Z :±+� Qo\ Z� Q%@Z &j @Q� Z@n*Si ±@ +Q* j **+£� ZZi j * +Q _+!! 4Z 
­@±� Q+� £ QJZ @ZQj +! ­j ' +!+Q+Z* ±­ . +QZ Li *%4:Z' Q Q± ­%@QJZ@ !+j +*±� _+QJ @Z!Z\ j � Q 
g ±\ Z@�• Z� Q zZ&j @Q• Z� Q* %&±� I . - j &&@±\ j !2 mQ +* Z� \ +*j £Zz QJj Q QJZ 
&@±&±*Zz - ( . j Q . +QZ L _ +!! 4Z ±&Z� Q± &%4!+' z%@+� £ @Zj *±� j 4!Z J±%@*2 

JTI yT sj ; +� £ QJ+* @ZzZ\ Z!±&• Z� Q ±&&±@Q%� +Q]i ­±±Q4@+z£Z* j ' @±** HJZ%� £ . Jj 
K j � ~±j z j � z HJZ%� £ K j J . Q@ZZQ j @Z &@±&±*Zz Q± ' ±� � Z'Q %& QJZ 
- ( . * j Q QJZ . ' JZ• Z j � z j � j z:±+� +� £ k ~L &@±:Z'Q n. . - o{ 3RS2 sJZ 
@Z*%!Qj � Q j !!o_ Zj QJZ@Zz j Qo£@j zZ j � z Z!Z\ j QZz &ZzZ*Q@+j � � ZQ_±@; _ +!! � ±Q 
±� !] +� QZ£@j QZ \ j @+±%* g mH ­j ' +!+Q+Z* j � z - ( . * i 4%Q _ +!! j !*± Z� Jj � ' Z 
' ±� � Z'Q+\ +Q] ±­ j _ +zZ@ j @Zj ±­ . Jj • . J%+ - ±2 - @±&Z@ &j \ +� £ j � z 
!j � z* ' j &+� £i _J Z@Z j &&@±&@+j QZi _+!! 4Z &@±\ +zZz j Q QJZ &ZzZ*Q@+j � 
_ j !; _ j ] * Q± ' @Zj QZ j *j ­Z j � z &!Zj * j � Q _ j !; +� £ Z� \ +@±� • Z� Q2 g +\ Z� QJZ 

- j £Z 3{ A - !j � � +� £ ~Z&±@Q 
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h23b2 L v +*%j ! m• &j 'Q L**Z**• Z� Q nv mLS _ j * ' ±� z%'QZz n*ZZ Appendix 3) Q± 
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j ' ' Z&Qj 4!Z2 K +QJ QJZ &@±\ +*+±� ±­ � Z_ z@j +� j £Z j � z *Z_ Z@j £Z &+&Z* j � z 
%&£@jz+� £ 5 z+\ Z@*+±� ±­ j ­Z_ *Z' Q+±� * ±­ Z[ +*Q+� £ z@j +� j £Z j � z 
*Z_ Z@j £Z &+&Z* ' ±� � Z'Q+� £ _ +QJ QJZ &@±&±*Zz zZ\ Z!±&• Z� Qi QJZ 
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Provision of all-weathered at-grade and elevated pedestrian 
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Internal Transport Facilities 
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1.0 Introduction 
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@Z' ±• • Z� zj Q+±� * ­±@ QJZ+@ &@±&±*Zz Q@Zj Q• Z� Q j � z &@±\ +zZ* j � +� z+'j Q+±� ±­ QJZ � %• 4Z@ ±­ � Z_ 
Q@ZZ* @Z=%+@Zz Q± ' ±• &Z� * j QZ ­±@ QJZ !±** ±­ Z[ +*Q+� £ Q@ZZ* 2 
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I Yv T sHnK S M±2 h5) { ) { rs@ZZ - @Z*Z@\j Q+±� r j � z I Yv T sHnK S M±2 ) 5) { ) { us@ZZ - @Z*Z@\j Q+±� j � z 
s@ZZ ~Z• ±\ j ! L&&!+' j Q+±� ­±@ T%+!z+� £ I Z\ Z!±&• Z� Q +� - @+\ j QZ - @±:Z' Q*u2 sJZ *%@\ Z] j &&@±j ' J +* 
&@Z*Z� QZz j * Annex 0 L Tree Survey Methodology. 
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2.0 Existing Site Description 

) 23 sJZ L&&!+' j Q+±� . +QZ n*+QZ L j � z *+QZ T0 ' ±\ Z@* j Q±Qj ! !j � z j @Zj ±­ 3l i{ Uh• Y• . +QZ L +* j *+QQ+� £ ±%Q 
j @Zj *±%QJ_ Z*Q Q± HJZ%� £ . Jj K j � Hj QJ±!+' . Z'± � zj @] . ' J±±! j � z +* 4±%� zZz 4] HJZ%� £ . Jj 
K j � . Q@ZZQi HJZ%� £ . Jj K j � ~±j z j � z / +� £ K j J . Q@ZZQ2 . +QZ Ti *+Q%j QZz ±&&±*+QZ Q± *+QZ L j !±� £ 
HJZ%� £ . Jj K j � ~±j z j � z j Q � ±@QJ_ Z*Q Q± . Jj • . J%+ - ± . &±@Q* g @±%� zi ' ±� *+*Q* ±­ HJZ%� £ . Jj 
K j � - j QJ . +QQ+� £ ( %Q L@Zj j Q QJZ _ Z*Q j � z j QZ• &±@j @] _ ±@; *+QZ ±­ / ] I j Q QJZ Zj *Q2 s@ZZ j � z 
*J@%4 &!j � Q+� £* j @Z ­±%� z QJ@±%£J±%Q *+QZ Li HJZ%� £ . Jj K j � - j QJ . +QQ+� £ ( %Q L@Zj j � z j !±� £ 
QJZ Zz£Z ±­ QJZ QZ• &±@j @] _ ±@; *+QZ ±­ *+QZ T2 

3.0 Project Description 
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@Z*+zZ� Q+j ! Q±_ Z@* _ +QJ • j [ +• %• 4%+!z+� £ JZ+£JQ ±­ 3f h2l U• 2 sJZ &@±&±*Zz zZ\ Z!±&• Z� Q 
&@±\ +zZ* wf w � ±*2 ±­ J±%*ZJ±!z %� +Q*2 v ZJ+' %!j @ j ' ' Z** _ +!! 4Z !±' j QZz j Q Zj *QZ@� ' ±@�Z@ ±­ QJZ *+QZ 
_ JZ@Z +Q • ZZQ* / +� £ K j J . Q@ZZQ2 

f 2) Lg 5mH 4%+!z+� £ � ±Q Z[ ' ZZz+� £ j 4%+!z+� £ JZ+£JQ ±­ l { 2. • +* &@±&±*Zz j Q QJZ _ Z*QZ@� &j @Q ±­ *+QZ T2 
v ZJ+' %!j @ j ' ' Z* * _ +!! 4Z !±' j QZz j Q � ±@QJZ@� j � z *±%QJZ@� Z� z* ±­ QJZ g 5mH 4%+!z+� £ Q± &@±\ +zZ 
' ±� � Z' Q+±� * 4ZQ_ ZZ� HJZ%� £ . Jj K j � ~±j z j � z . Jj • . J%+ - ± . &±@Q* g @±%� z2 

f 2f sJZ - @±&±*Zz . ' JZ• Z _ +!! 4Z !j � z* ' j &Zz Q± &@±\ +zZ =%j !+Q] &%4!+' ±&Z� *&j ' Z ­±@ Z� :±] • Z� Q j � z 
j !j � z* ' j &Z 4%­­Z@ j !±� £ QJZ &Z@+&JZ@] ±­ QJZ zZ\ Z!±&• Z� Q Q± ­±@• j � Z­­Z' Q+\ Z *' @ZZ� 4ZQ_ ZZ� 
QJZ &@±&±*Zz zZ\ Z!±&• Z� Q j � z QJZ Q@j ­­+'2 C±±Q4@+z£Z '± � � Z' Q+±� 4ZQ_ ZZ� *+QZ L j � z *+QZ T 
j ' @±** HJZ%� £ . Jj K j � ~±j z _ +!! 4Z &@±\ +zZz Q± Z� Jj � ' Z j ' ' Z* *+4+!+Q] 2 
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4.0 Existing Vegetation 

h23 L Q±Qj ! ±­ ) l h � ±*2 Q@ZZ* _ Z@Z +zZ� Q+­+Zz _ +QJ+� QJZ L&&!+' j Q+±� . +QZ 4±%� zj @] j � z +• • Zz+j QZ!] 
j z:j ' Z� Q Q± +Q2 L* *J±_ � ±� Annex II - Tree Location Plan QJZ Q@ZZ £@±_ QJ +* ­±%� z _ +QJ+� j *Z@+Z* 
±­ j @Zj * 4±QJ _ +QJ+� j � z j Q QJZ &Z@+&JZ@] ±­ QJZ L&&!+' j Q+±� . +QZ T±%� zj @] 2 

h2) sJZ Z[ +*Q+� £ Q@ZZ !±' j Q+±� * j @Z +!!%*Q@j QZz ±� Annex II -Tree Location Plan j � z Annex Ill -Tree 
Survey Schedule &@±\ +zZ* j � +zZ� Q+­+' j Q+±� ±­ � %• 4Z@* ±­ Q@ZZ *&Z'+Z* i j � j * *Z**• Z� Q ±­ QJZ+@ 
'± � z+Q+±� j � z @Z'± • • Z� zj Q+±� * ­±@ QJZ Q@Zj Q• Z� Q ±­ QJZ Q@ZZ* j � z Annex IV- s@ZZ - J±Q±£@j &J+' 
~Z' ±@z &@±\ +zZ* j \ +*%j ! @Z­Z@Z� ' Z ­±@ QJZ j **Z**• Z� Q*2 

h2f Table 4.1 4Z!±_ !+*Q* QJZ Q@ZZ *&Z'+Z* *%@\ Z] Zz j � z QJZ+@ @Z!j Q+\ Z j 4%� zj � ' Z j � z zZ*' @+4Z* QJZ+@ 
' ±� *Z@\ j Q+±� \ j !%Z n� j Q+\ Z ±@ Z[ ±Q+'S2 

Table 4.1 Existing Tree Species Summary 

Overall No. 
of Trees Native(N) Conservation 

Botanical Name Chinese Name within Exotic (E) Status in Hong 
Survey Kong 
Area 

Acacia confusa wyP­­­!i> � Y H±• • ±� 

Ai/anthus ford ++ m~~m l N H±• • ±� 

Albizia lebbeck yQ2AAV w@i 1 Y H±• • ±� 

Aleurites moluccana K"C [ � Y H±• • ±� 

Araucaria heterophylla 0k +P­­+>yQ0 1 · H±• • ±� 

Bauhinia variegata >>¥ AP­­!Y:f 1 · H±• • ±� 

Bauhinia x blakeana ~~j!jlj 1 N H±• • ±� 

Bombax ceiba *m [ Y H±• • ±� 

Callistemon viminalis t b"Kd] [ Y H±• • ±� 

Ca,yota mitis ­­+­­+>>> Y Y H±• • ±� 

Caryota ochlandra ~~~ f · H±• • ±� 

Ce/tis sinensis A­>Q• l · H±• • ±� 

Choerospondias axil/aris ­­+­++­­­! 1 N H±• • ±� 

Co,ymbia torelliana p- CC 3) Y H±• • ±� 

Dypsis lutescens ~/%~ 1 · H±• • ±� 
Elaeocarpus obtusus subsp. >' Q±> 1 · H±• • ±� Apiculatus 
Ficus benjamina V V 2Q§ YO · H±• • ±� 

Ficus e/astica YI • >Q• Y · H±• • ±� 

Ficus microcarpa 77ooCWI§ � N H±• • ±� 

Ficus virens [R$C77" 1 N H±• • ±� 

Garcinia subelliptica y0+§ >yyQyA 1 Y H±• • ±� 

Grevillea robusta oPo Y · H±• • ±� 

Jacaranda mimosifolia A7"KC 1 · H±• • ±� 

Juniperus chinensis 'Kaizuca· ~m 11 · H±• • ±� 

Lagerstroemia speciosa [R$$77"CKoKK 15 · H±• • ±� 

Leucaena leucocephala ­­!w> 1 · H±• • ±� 

) { ) 3{l ) h k ~L- (( . - @Z!+• +� j @] Dj � z* ' j &Z IZ *+£� j � z s@ZZ - @Z*Z@\j Q+±� - @±&±*j !2z±' 
. HYMmH Dj � z* ' j &Z . Q%z+± D+• +QZz f 
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Overall No. 
of Trees Native(N) Conservation 

Botanical Name Chinese Name within Exotic (E) Status in Hong 
Survey Kong 
Area 

Litsea glutinosa ;8;P7CT8;" 1 N H±• • ±� 

Livistona chinensis 7oo•c 14 · H±• • ±� 
Macaranga tanarius var. 8KuC 3) N H±• • ±� tomentosa 
Melaleuca quinquenervia / R7H" l Y H±• • ±� 

Melia azedarach ~~ 18 Y H±• • ±� 

Michelia x alba TV 1 · H±• • ±� 

Morusalba ~ Y N H±• • ±� 

Murra ya panicu/ata IIWCC 1 · H±• • ±� 

Phoenix roebelenii T>> 14 · H±• • ±� 

Podocarpus macrophyllus ;BA"7RI l N H±• • ±� 

Ravena/a madagascariensis >L> 14 · H±• • ±� 

Roystonea regia ;KB$·77oP · nAY­­++S l · H±• • ±� 

Senna siamea "K88"K$ b · H±• • ±� 

Spathodea campanulata ?R1®o"K$ 1 Y H±• • ±� 

Sterculia lanceolata :+:+­­+A33 1 N H±• • ±� 

Syzygium jambos ­!++>Q f · H±• • ±� 

Terminalia catappa fflC.J;i 1 · H±• • ±� 

Terminalia mantaly I 8I c 77I& 1 · H±• • ±� 

Dead trees 0 

Total 294 

h2h sJZ • ±*Q � %• Z@±%* ±­ QJZ Z[ +*Q+� £ Q@ZZ* j @Z Aleurites moluccana G[ � � ±* 2Si Ficus benjamina n) { � ±* 2S 
j � z Melia azedarach ( 3w � ±*2S2 V ±*Q ±­ QJZ*Z Q@ZZ* Z[ +*Q j !±� £ j &&!+'j Q+±� 4±%� zj @] ±­ *+QZ L i *+QZ T 
j � z j Q QJZ &Z@+&JZ@] ±­ HJZ%� £ . Jj K j � - j QJ . +QQ+� £o( %Q L@Zj ±­ . +QZ T2 ( QJZ@ *&Z'+Z* +� '! %zZ 
Corymbia torefliana, Lagerstroemia speciosa, Livistona chinensis j � z Phoenix roebe/enii ZQ'2 (QJZ@ 
*&Z' +Z* +zZ� Q+­+Zz j @Z £Z� Z@j m !] &@Z*Z� Q +� =%j � Q+Q+Z* ±­ !Z** QJj � 3{ � ±* 2 _ +QJ � ± Q@ZZ* ­±%� z zZj z 
_ +QJ+� ±­ QJZ L&&!+' j Q+±� . +QZ T±%� zj @]2 sJZ &J±Q±£@j &J* +� Annex IV '! Zj @!] *J±_ * QJZ ' ±� z+Q+±� 
±­ QJZ *%@\Z] Zz Z[ +*Q+� £ Q@ZZ* 2 

h2U sJZ j \ Z@j £Z Q@%� ; z+j • ZQZ@ j Q 4@Zj *Q JZ+£JQ nI T/ S +* { 2fU• 2 sJZ j \ Z@j £Z Q@ZZ JZ+£JQ +* w23b• j � z 
QJZ j \ Z@j £Z ' @±_ � *&@Zj z +* h23b• 2 

h2b L J+£J &Z@' Z� Qj £Z ±­ Q@ZZ* Z[ J+4+Q j ­j +@ Z[ +*Q+� £ ­±@• j � z ' ±� z+Q+±� 2 sJ+* j * *Z* * • Z� Q j � z 
&J±Q±£@j &J+' @Z'± @z *J±_ that • j � ] ±­ QJZ Q@ZZ* j @Z £@±_ +� £ +� '! ±*Z &@±[ +• +Q] Q± ±� Z j � ±QJZ@ 
±@ *Q@%' Q%@Z* @Z*%!Q+� £ +� !Zj � +� £ • j +� *QZ• j � z j * ] • • ZQ@+'j ! ' j � ±&+Z* 2 sJZ Qj 4!Z j !*± *J±_ * j 
J+£J &Z@' Z� Qj £Z ±­ Q@ZZ* *%@\Z] Zz Jj \ Z ­j +@ j • Z� +Q] \ j !%Z2 sJ+* +� '! %zZ* j !j @£Z &@±&±@Q+±� ±­ QJZ 
Q@ZZ* _ J+' J Jj \ Z j *&+� z!] i ' ±� Q±@QZz j � z ±­QZ� !Zj � +� £ ­±@• _ +QJ j * ] • • ZQ@+' j ! ' j � ±&] £@±_ QJ 
z%Z Q± QJZ+@ '! ±*Z &@±[ +• +Q] Q± ±� Z j � ±QJZ@ j � z QJZ ' ±• &ZQ+Q+±� ­±@ !+£JQ2 Annex Ill - Tree 
Survey Schedule &@±\ +zZ* ­%@QJZ@ +� ­±@• j Q+±� ±­ QJZ ­±@• j � z ' ±� z+Q+±� ±­ +� z+\ +z%j ! Q@ZZ* i 
+� z+'j Q+� £ QJZ @j � £Z ±­ ' Jj @j ' QZ@+*Q+'* ±4*Z@\Zz2 

h2R M+� Z � ±* 2 *&Z' +• Z� ±­ Ailanthus fordii _ Z@Z +zZ� Q+­+Zz 4] QJZ *%@\Z] 2 sJ+* *&Z' +Z* +* &@±QZ' QZz 
%� zZ@ C±@Z*Q@] ~ Z£%!j Q+±� * }Hj &2 l b2 *%42 !Z£2S mQ +* j !*± !+*QZz j * rMZj @ sJ@Zj QZ� Zzr +� ~ j @Z j � z 
- @Z'+±%* - !j � Q* ±­ / ±� £ 1±� £ }. Qj Q%* +� HJ+� j S2 / ±_ Z\ Z@ QJZ*Z *&Z' +• Z� * Jj \ Z 4ZZ� &!j � QZz j * 
&j @Q ±­ QJZ zZ\ Z!±&• Z� Q ±­ QJZ Z[ +*Q+� £ ±&Z� *&j ' Z @j QJZ@ QJj � 4Z+� £ � j Q%@j !!] £@±_ +� £ 
*&Z'+• Z� * y j � z *± QJZ@Z­±@Z � ±Q '± � *+zZ@Zz Q± 4Z &@±QZ' QZz2 

) { ) 3{l ) h k ~L- (( . - @Z!+• +� j @] Dj � z* ' j &Z IZ *+£� j � z s@ZZ - @Z*Z@\j Q+±� - @±&±*j !2z±' 
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HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~ ±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z }. . - o{ 3 wS - @Z!+• +� j @] Dj � z* ' j &Z I Z*+£� j � z s@ZZ - @Z*Z@\j Q+±� - @±&±* j ! 

h2w L � %• 4Z@ ±­ *&Z'+• Z� * n3U � ±*S ±­ Lagerstroemia speciosa _ Z@Z +zZ� Q+­+Zz j * &j @Q ±­ QJZ *%@\ Z] 2 
Lagerstroemia speciosa j @Z £Z� Z@j !!] &@±QZ' QZz +� / ±� £ 1±� £ %� zZ@ QJZ C±@Z*Q@] ~Z£%!j Q+±� * 
nHj &2 lb 2 *%42 !Z£2S Z[ ' Z&Q ­±@ r&!j � Q* £@±_ � ±%Q*+zZ / ±� £ 1±� £ ±@ ±� j � ] !j � z JZ!z ­@±• QJZ 
g ±\ Z@�• Z� Q %� zZ@ j !Zj *Zi !+' Z� ' Z ±@ &Z@• +Q ±@ 4] \ +@Q%Z ±­ j � ( @z+� j � ' Zr2 . +� ' Z j !! QJZ @Z' ±@zZz 
Lagerstroemia speciosa _ Z@Z ­±%� z _ +QJ+� !j � z* ' j &Zz j @Zj * +Q +* !+; Z!] QJj Q QJZ] Jj \ Z 4ZZ� 
&!j � QZz j * ±@�j • Z� Qj ! *J@%4* j � z QJZ@Z­±@Z � ±Q &@±QZ' QZz %� zZ@ Hj &2 l b j � z � ±Q '± � *+zZ@Zz j * j 
­!±@j ! *&Z' +Z* ±­ '± � *Z@\ j Q+±� +� QZ@Z*Q ­±@ QJ+* - @±:Z' Q n/ ±� £ 1±� £ / Z@4j @+%• j � z . ±%QJ HJ+� j 
T±Qj � +'j ! g j @zZ� Zz*2i ) { { RS 

h2l sJZ@Z j @Z � ± Q@ZZ* _ +QJ+� QJZ L&&!+' j Q+±� . +QZ @Z£+*QZ@Zz j * ( !z j � z v j !%j 4!Z s@ZZ* nI Yv T sHnK S 
M±2 U5) { ) { ~Z£+*Q@j Q+±� ±­ ( !z j � z v j !%j 4!Z s@ZZ* n( vsSi j � z g %+zZ!+� Z* ­±@ QJZ+@ - @Z*Z@\ j Q+±� S2 
s_ ± Q@ZZ* s! hf j � z s) { f j @Z • j Q%@Z *&Z' +• Z� * _ +QJ £±±z \ j !%Z2 

5.0 Recommendations 

U23 ( ­ QJZ ) l h � ±* Q@ZZ* *%@\ Z] Zz *±• Z 3hb � ±* Q@ZZ* j @Z @Z'± • • Z� zZz ­±@ @ZQZ� Q+±� +� o*+Q%5 
Q@j � *&!j � Qj Q+±� 2 sJZ &@±&±*Zz Q@ZZ &@±QZ' Q+±� • Zj *%@Z* j @Z +� z+' j QZz +� Annex VII • Tree 
Protection Measures. 

U2) L&&@±[ +• j QZ!] f 3 � ±* Q@ZZ* j @Z @Z' ±• • Z� zZz ­±@ Q@j � *&!j � Qj Q+±� j � z j ­%@QJZ@ 33R � ±* 2 ­±@ 
Q@j � *&!j � Qj Q+±� 5 ­Z!!+� £ j * QJZ] j @Z '± � ­!+' Q _ +QJ QJZ &@±&±*Zz � ±Q+±� j ! zZ*+£� ±­ QJZ . ' JZ• Z2 sJZ 
!±' j Q+±� * ±­ QJZ Q@ZZ* Q± 4Z Q@j � *&!j � QZz5 ­Z!!Zz j @Z *J±_ � +� Annex V - Tree Recommendation 
Plan. 

U2f sJZ ­Zj *+4+!+Q] ±­ Q@j � *&!j � Q+� £ QJZ j ­­Z' QZz Q@ZZ* Jj * 4ZZ� @Z\ +Z_ Zz2 sJZ j ­­Z' QZz Q@ZZ* _ +!! 4Z 
Q@j � *&!j � QZz j * ­j @ j * &@j ' Q+' j 4!Z *%4:Z' Q Q± QJZ j £@ZZ• Z� Q ±­ @Z!Z\ j � Q £±\ Z@�• Z� Q zZ&j @Q• Z� Q* 2 
sJZ &Z@• j � Z� Q @Z' Z&Q±@ *+QZ* ­±@ QJZ Q@j � *&!j � QZz Q@ZZ* *Jj !! 4Z !±' j QZzi j * ­j @ j * &±**+4!Zi _ +QJ+� 
QJZ L&&!+' j Q+±� . +QZ2 m­ QJ+* +* � ±Q &±**+4!Z ±­­*+QZ @Z' Z&Q±@ *+QZ* *Jj !! 4Z +zZ� Q+­+Zz &@Z­Z@j 4!] _ +QJ+� 
QJZ *j • Z j @Zj *± QJj Q QJZ Q@ZZ* _ +!! ' ±� Q+� %Z Q± ' ±� Q@+4%QZ Q± QJZ !j � z* ' j &Z j � z \ +*%j ! j • Z� +Q] ±­ 
QJZ !±' j !Z2 m­ Q@j � *&!j � Q+� £ +* ­±%� z Q± 4Z � ±Q ­Zj *+4!Z5 j &&@±&@+j QZ j Q QJZ zZQj +!Zz zZ*+£� *Qj £Zi 
Q@ZZ ­Z!!+� £ _ +!! 4Z &@±&±*Zz j � z QJZ !±* * ±­ Q@ZZ* *Jj !! 4Z '± • &Z� * j QZz2 Table 5.1 &@±\ +zZ* j 
*%• • j @] ±­ QJZ @Z'± • • Z� zj Q+±� * ­±@ QJZ Q@Zj Q• Z� Q ±­ QJZ Z[ +*Q+� £ Q@ZZ* 2 

Table 5. 1 Summary of Tree Recommendations 

Recommendation Approximate %Trees 
Number of Trees 

s@ZZ* Q± 4Z @ZQj +� Zz5 Q@j � *&!j � QZz 3hb U{ a 
s@ZZ* Q± 4Z Q@j � *&!j � QZz f 3 3{ a 
s@ZZ* Q± 4Z Q@j � *&!j � QZz5 ­Z!!Zz 33R h{ a 
Total number of trees 294 

M±QZA sJZ &@Z!+• +� j @] Q@ZZ Q@Zj Q• Z� Q &@±&±*j ! +* � ±Q zZZ• Zz Q± 4Z ­+� j !i *%4:Z' Q Q± zZQj +!Zz zZ*+£� 
j � z £±\ Z@�• Z� Qu* j £@ZZ• Z� Q2 

U2h sJZ @Z' ±• • Z� zj Q+±� * ­±@ Q@ZZ @ZQZ� Q+±� j � z ­Z!!+� £ j @Z &@±\ +zZz +� Annex Ill - Tree Survey 
Schedule j � z QJZ+@ &@±&±*Zz *Qj Q%* @Z' ±@zZz ±� &J±Q±£@j &J+' ~Z' ±@z* ±­ Y[ +*Q+� £ s@ZZ* j @Z 
&@Z*Z� QZz j * Annex IV. sJZ+@ &@±&±*Zz *Qj Q%* @Z' ±@zZz ±� &!j � * +* &@Z*Z� QZz ±� Annex V - Tree 
Recommendation Plan. 

6.0 Preliminary New Tree Planting Proposal 

) { ) 3{ l ) h k ~ L - ( ( . - @Z!+• +� j @] Dj � z* ' j &Z I Z*+£� j � z s@ZZ - @Z*Z@\ j Q+±� - @±&±* j !2z±' 
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b23 sJZ � Z_ Q@ZZ &!j � Q+� £ &@±&±*j !* _ +!! 4Z 4j *Zz ±� j ' ±• &Z� * j Q±@] @j Q+± ±­ 3 A3 +� � %• 4Z@2 sJZ*Z 
_ +!! 4Z +� ' ±• &Z� * j Q+±� ­±@ QJZ ­Z!!Zz Q@ZZ* +� QJZ Z[ +*Q+� £ HJZ%� £ . Jj K j � ~±j z . +QQ+� £o±%Q 
L@Zj j � z . Jj • . J%+ - ± . &±@Q* g @±%� z2 sJZ � Z_ Q@ZZ &!j � Q+� £ _ +!! %Q+!+*Z JZj \ ] *Qj � zj @z Q@ZZ* 
n• +� RU• • I T/ S _ +QJ j � j &&@±[ +• j QZ *&j '+� £ ±­ U{ { { • • j � z _ +!! 4Z &!j � QZz _ +QJ+� � Z_ 
@Z*+zZ� Q+j ! . +QZ* L j � z Tj � z QJZ � Z_ Z[ QZ� *+±� Q± QJZ . Jj • . J%+ - ± . &±@Q* g @±%� z2 

b2) L *%• • j @] ±­ QJZ &@Z m +• + � j @] � Z_ Q@ZZ &!j � Q+� £ &@±&±*j !* +* &@±\ +zZz +� Table 6.2 4Z!±_ j � z 
*J±_ � +� L � � Z[ v m o MZ_ s@ZZ - !j � Q+� £ - !j � 2 

Table 6.2: Preliminary New Tree Planting Proposals 

Botanical Name Native/ Tree Size Chinese Name Exotic 
Tree Species 
Adenanthera micrasperma C"o· N / Zj \ ] . Qj � zj @z 

Ailanthus fardii • Q­>­­­ N / Zj \ ] . Qj � zj @z 

Bauhinia purpurea "oI· ¥ "o"•·¥I Y / Zj \ ] . Qj � zj @z 

Bischofio javanica tktli N Heavy Standard 

Bixo ore/Iona "oN Y Heavy Standard 

Libidibia ferrea E!f!§Jlf :j: Y Heavy Standard 
Chukrasia tabularis IJf/Jlf Y Heavy Standard 
Cinnomomum ,amphora II N Heavy Standard 

Cleistocalyx neivosum ;b;WiiRL N Heavy Standard :,;j:,;j 

Ehretia langiflora &lt!¥MIII N Heavy Standard 
Elaeocarpus japonicus B:$:t±Jt N Heavy Standard 

Ficus subpisocarpo 1/I'IIB N Heavy Standard 
Ficus virens *MM N / Zj \ ] . Qj � zj @z 

Garcinia subel/iptica ffi!,fJJ:j: Y Heavy Standard 
/lex rotunda var. microcorpa /}1Jl!flt:f-ff N Heavy Standard 
Jacaranda mimosifalia iflt/9 Y Heavy Standard 
Juniperus chinensis 'Kaizuka' fftltJ Y Heavy Standard 
Koelreuteria bipinnata ?KJJJJi#H!III Y Heavy Standard 

Liquidombar formosona IKJ:lt N Heavy Standard 
Machi/us brevif/ora Jff!¥Rlm N Heavy Standard 
P/umeria rubra l!lllfl[ Y Heavy Standard 
Polysporo axillaris *iiff* N Heavy Standard 
Pongamia pinnata 7/(jJflf! N Heavy Standard 

Pterocarpus indicus JR/8 Y Heavy Standard 
Radermachera hainanensis JliJi1!¥.fl."/II Y / Zj \ ] . Qj � zj @z 

Tabebuia chrysantha b®"N Y Heavy Standard 

Terminalia mantaly 1MiltllC Y / Zj \ ] . Qj � zj @z 

Xanthostemon chrysanthus ifk/ill!l Y / Zj \ ] . Qj � zj @z 

Note: sJZ *&Z'+Z* *Z!Z' Q+±� j 4±\ Z +* 4j *Zz ±� QJZ g @ZZ� +� £ V j *QZ@ - !j � ­±@ QJZ . Jj • . J%+ - ± I +*Q@+'Q2 sJZ 
­+� j ! *Z!Z'Q+±� 2 "oo Z\ ±!\ Z z%@+� £ QJZ zZQj +!Zz zZ*+£� *Qj £Z ±­ QJZ &@±:Z' Q j � z +* *%4:Z' Q Q± QJZ j £@ZZ• Z� Q ±­ 
@Z!Z\ j � Q £±\ Z@�• Z� Q zZ&j @Q• Z� Q* 2 
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7 .0 Relevant Recognised Standards for Tree Preservation and Protection 

R23 sJZ Q@ZZ &@Z*Z@\ j Q+±� i &@±QZ' Q+±� j � z Q@j � *&!j � Q+� £ &@±&±* j !* _ +!! 4Z %� zZ@Qj ; Z� +� j ' ' ±@zj � ' Z 
_ +QJ QJZ ­±!!±_ +� £A 

• T. f l l wA ) { 3{ ~Z' ±• • Z� zj Q+±� * ­±@ s@ZZ K ±@; y 
• T. h{ hf A 3l wl ~Z' ±• • Z� zj Q+±� * ­±@ Q@j � *&!j � Q+� £ @±±Qo4j !!Zz Q@ZZ*y 
• T. hh) w 3l wl H±zZ ±­ &@j ' Q+' Z ­±@ £Z� Z@j ! !j � z* ' j &Z ±&Z@j Q+±� * nZ[ '! %z+� £ Jj @z *%@­j ' Z*Sy 
• T. Uwf RA ) { 3) s@ZZ* +� @Z!j Q+±� Q± H±� *Q@%' Q+±� y 
• L@' J. I g Z� Z@j ! . &Z'+­+' j Q+±� i . Z' Q+±� ) U n) { 3R Zz+Q+±� Sy j � z 
• / j � z4±±; ±� s@ZZ V j � j £Z• Z� Q &@Z&j @Zz 4] QJZ g @ZZ� +� £i Dj � z* ' j &Z j � z s@ZZ 

V j � j £Z• Z� Q . Z' Q+±� ±­ I Z\ Z!±&• Z� Q T%@Zj % 
nJQQ&A55_ _ _ 2£@ZZ� +� £2£±\ 2J; 5Z� 5Q@ZZ ' j @Z5/ j � z4±±; ±� s@ZZ V j � j £Z• Z� Q2JQ• !S 

8.0 Conclusion 

w23 sJZ L&&!+' j Q+±� . +QZ ' ±� Qj +� * *±• Z ) l h � ±* 2 *&Z' +• Z� * i !j @£Z!] ' ±• &@+*+� £ ±­ ' ±• • ±� Q@ZZ 
*&Z' +Z* _ +QJ j *• j !! � %• 4Z@ ±­ '± • • ±� � j Q+\ Z *&Z' +Z* 2 

w2) . ±• Z *&Z' +• Z� * ±­ Ailanthus fordii j � z Lagerstroemia speciosa _ Z@Z +zZ� Q+­+Zz j � z _ J+!*Q QJZ*Z 
*&Z' +Z* j @Z � ±@• j !!] &@±QZ' QZz %� zZ@ Hj &2 l b 4±QJ _ Z@Z &!j � QZz j * &j @Q ±­ QJZ zZ\ Z!±&• Z� Q ±­ QJZ 
Z[ +*Q+� £ ±&Z� *&j ' Z @j QJZ@ QJj � 4Z+� £ � j Q%@j !!] £@±_ +� £ *&Z' +• Z� * j � z j @Z QJZ@Z­±@Z � ±Q 
&@±QZ' QZz2 

w2f sJZ@Z j @Z � ± Q@ZZ* _ +QJ+� QJZ L&&!+' j Q+±� . +QZ @Z£+*QZ@Zz j * ( !z j � z v j !%j 4!Z s@ZZ* nI Yv T sH nK S 
M±2 U5) { ) { ~Z£+*Q@j Q+±� ±­ ( !z j � z v j !%j 4!Z s@ZZ* n( vsSi j � z g %+zZ!+� Z* ­±@ QJZ+@ - @Z*Z@\ j Q+±� S2 
s_ ± Q@ZZ* s! hf j � z s) { f j @Z • j Q%@Z *&Z' +• Z� * _ +QJ £±±z \ j !%Z2 

w2h Tj *Zz ±� QJZ &@±&±*Zz � ±Q+±� j ! j @' J+QZ' Q%@j ! !j ] ±%Qi j &&@±[ +• j QZ!] 3hb � ±*2 ±­ Q@ZZ* j @Z 
@Z' ±• • Z� zZz ­±@ @ZQZ� Q+±� +� o*+Q%5 Q@j � *&!j � Qj Q+±� i f 3 � ±* 2 ±­ Q@ZZ j @Z @Z' ±• • Z� zZz ­±@ 
Q@j � *&!j � Qj Q+±� j � z j ­%@QJZ@ 33R � ±* 2 ­±@ Q@j � *&!j � Qj Q+±� 5 ­Z!!+� £2 

w2U . J±%!z j � ] ±­ QJZ Q@ZZ* 4Z ­Z!!Zz QJZ � Z_ Q@ZZ &!j � Q+� £ &@±&±*j !* _ +!! 4Z 4j *Zz ±� j '± • &Z� * j Q±@] 
@j Q+± ±­ 3 A3 +� � %• 4Z@i %*+� £ JZj \ ] *Qj � zj @z Q@ZZ* n• +� RU• • I T/ S T±QJ QJZ � Z_ n'± • &Z� * j Q±@] S 
Q@ZZ* j � z Q@j � *&!j � QZz Q@ZZ* *Jj !! 4Z &!j � QZz _ +QJ+� @Z*+zZ� Q+j ! . +QZ* L j � z T j � z QJZ � Z_ 
Z[ QZ� *+±� Q± QJZ . Jj • . J%+ - ± . &±@Q* g @±%� z j * ­j @ j * &@j ' Q+' j 4!Z2 L* j _ J±!Zi QJZ &@±&±*Zz Q@ZZ 
&@Z*Z@\j Q+±� j � z @Z• ±\ j ! &@±&±*j ! *Jj !! • ZZQ QJZ • +� +• %• @Z=%+@Z• Z� Q* ­±@ ' ±• &Z� * j Q±@] 
&!j � Q+� £ j * *Q+&%!j QZz +� I Yv T sHnK S M±2 U5) { ) { 2 
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Annex I 
Tree Survey Methodology 
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Tree Survey Methodology 

1.0 Tree Survey 

1.1 Definitions 

32323 . ' ±&Z ±­ . %@\ Z] A s± *%@\ Z] j !! uQ@ZZ*u _ +QJ+� QJZ L&&!+' j Q+±� . +QZ T±%� zj @] j � z QJZ +� QZ@• Zz+j QZ 
j z:j ' Z� Q j @Zj _ JZ@Z Q@ZZ* j @Z &±**+4!] 4Z j ­­Z' QZz 4] &@±&±*Zz @±j z _ +zZ� +� £ _ ±@; *2 

3232) s@ZZA L _ ±±z] &!j � Q _ +QJ j *QZ• z+j • ZQZ@ ±\ Z@ l U• • • Zj *%@Zz j Q j &±+� Q 3f { { • • j 4±\ Z QJZ 
@±±Q ' ±!!j @ nI T/ S2 

3232f I T/ A I +j • ZQZ@ j Q T@Zj *Q / Z+£JQ j * zZ­+� Zz +� QJZ - @j ' Q+' Z M±QZ m**%Z M±2 ) 5) { { b +**%Zz 4] LCHI 2 

1.2 Site Survey 

32) 23 sJZ Q@ZZ !±' j Q+±� * _ Z@Z @Z' ±@zZz 4] \ +*%j ! j * *Z**• Z� Q j � z *%4:Z' Q Q± \ Z@+­+' j Q+±� 4] Q±&±£@j &J+' 
*%@\Z] ±@2 V Zj *%@Z• Z� Q* ±­ Q@ZZ *+XZ nI T/ i / Z+£JQ j � z H@±_ � . &@Zj zS _ Z@Z &@+• j @+!] • Zj *%@Zz 4] 
s@ZZ . %@\ Z] ±@2 - J±Q±£@j &J* Q± *J±_ QJZ _ J±!Z Q@ZZi Q@ZZ Q@%� ; i Q@ZZ 4j *Z j @Z Qj ; Z� ­±@ Zj ' J Q@ZZ 
z%@+� £ QJZ Q@ZZ j **Z**• Z� Q *%@\Z] 2 s±&±£@j &J+' &!j � * j @Z j QQj ' JZz +� L � � Z[ v m ­±@ @Z­Z@Z� ' Z2 

1.3 Basic Tree Information in Tree Survey Schedule 

32f23 sJZ Q@ZZ *%@\Z] *' JZz%!Z +� '! %zZ* QJZ ­±!!±_ +� £ +� ­±@• j Q+±� ­±@ Zj ' J Q@ZZ ±@ £@±%& ±­ Q@ZZ* 
*%@\Z] ZzA 

32f 2) Tree Number - Yj ' J Q@ZZ +* j !!±' j QZz j Q@ZZ � %• 4Z@ j � z '! Zj @!] • j @; Zz ±� *+QZ _ +QJ j � +zZ� Q+Q] 
!j 4Z! *J±_ +� £ QJZ Q@ZZ � %• 4Z@ j � z +Q* &±*+Q+±� &!±QQZz ±� Q±&±£@j &J+' s@ZZ D±' j Q+±� - !j � n*S 
nL � � Z[ II IAT sJZ � %• 4Z@+� £ +* Q± ­±!!±_ j !±£+' j ! *Z=%Z� ' Z +� � %• Z@+' j ! ±@zZ@ *j ] ­@±• � ±@QJ Q± 
*±%QJ2 

32f2f Species Name (Botanical Name) - L!! Q@ZZ* j @Z +zZ� Q+­+Zz 4] *&Z' +Z* i ±@ +� *±• Z ' j *Z* 4] £Z� %* +­ 
­%!! +zZ� Q+­+' j Q+±� +* � ±Q &±**+4!Z2 . &Z'+Z* � j • Z* ' %@@Z� Q!] j z±&QZz 4] LCHI Qj ; Z &@Z' ZzZ� ' Z ±\ Z@ 
±QJZ@ *' +Z� Q+­+' &%4!+' j Q+±� *2 

32f2h Jurisdiction - L%QJ±@+Q] &@±\ +z+� £ Z[ &Z@Q j z\ +' Z +� \ ZQQ+� £ ±­ s@ZZ ~Z• ±\ j ! L&&!+' j Q+±� ­±@ 
&j @Q+'%!j @ Q@ZZ*2 

32f2U Tree Dimensions - sJZ ­±!!±_ +� £ z+• Z� *+±� * j @Z Q± 4Z @Z' ±@zZz ­±@ Zj ' J Q@ZZA 

• ( \ Z@j !! Height n+� • ZQ@Z*Sy 
• Trunk DBH n+� • ZQ@Z*5 • +!!+• ZQ@Z*y @Z­Z@ Q± *' JZz%!ZSy 
• ( \ Z@j !! Crown Spread n+� • ZQ@Z*Sy 
• Height at the base of the tree: m� • ZQ@Z* j 4±\ Z &@+� ' +&j ! zj Q%• n• - I Sy j � z 
• Location: ( � j * !±&Z ±@ ­!j Q £@±%� z 

32f 2b V Zj *%@Z• Z� Q* ±­ Q@ZZ z+• Z� *+±� j � z !±' j Q+±� j @Z @Z'± @zZz 4] Q±&±£@j &J+' j ! *%@\ Z] ±@ 

1.4 Photographic Record 

32h23 - J±Q±£@j &J* Q± *J±_ QJZ _ J±!Z Q@ZZi Q@ZZ Q@%� ; i Q@ZZ 4j *Z j @Z Qj ; Z� ­±@ Zj ' J Q@ZZ z%@+� £ QJZ Q@ZZ 
j **Z**• Z� Q *%@\ Z] 2 C±%@ &J±Q±£@j &J* &Z@ Lh *JZZQ2 
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1.5 Tree Health and Condition 

32U23 Cj ' Q±@* '± � *+zZ@Zz +� '! %zZ 4±QJ ­%� ' Q+±� j ! JZj !QJ j � z *Q@%' Q%@j ! *Qj 4+!+Q] i _ J+' J +* Z\ j !%j QZz _ +QJ 
@Z­Z@Z� ' Z Q± QJZ ­±!!±_ +� £ ' @+QZ@+j A 

Foliage Condition 
• m� *Z' Q j � z ­%� £j ! +� ­Z' Q+±� * 2 H±!±%@ j � z *• j !! *+XZ +� z+' j Q+� £ &±**+4!Z zj • j £Z Q± @±±Q*y 
• H@±_ � zZ� *+Q] j � z ­±!+j £Z ' ±!±%@ +� ' ±� *+zZ@j Q+±� ±­ � ±@• j ! *&Z' +Z* &Z@­±@• j � ' Zi *Zj *±� j ! 

j � z '! +• j Q+' Z­­Z' Qy 
• Y\ +zZ� ' Z ±­ +� *Z' Qi 4j ' QZ@+j ! ±@ ­%� £j ! +� ­Z' Q+±� *y 
• V Z' Jj � +' j ! zj • j £Z nZ2£2 Q] &J±±� * i +� *Z' Q ' ±� *%• &Q+±� j � z \ j � zj !+*• S2 

Branch Condition 
• - ±±@ *J±±Q £@±_ QJ j � z z+Zo4j ' ; +� QJZ ' @±_ � j @Z ±­QZ� *] • &Q±• * ±­ @±±Q &@±4!Z• * ' j %*Zz 

4] j ' Jj � £Z +� QJZ _ j QZ@ Qj 4!Z !Z\ Z! ±@ *±+! ' ±• &j ' Q+±� @Z*%!Q+� £ ­@±• *+QZ zZ\ Z!±&• Z� Q _ ±@; 2 
• I Zj z ±@ ' @±**+� £ 4@j � ' JZ*2 
• / Zj \ ] J±@+X±� Qj ! 4@j � ' JZ* 9_ J+' Jx • j ] • j ; Z QJZ Q@ZZ %� *Qj 4!Zr n~Z­2 ~2K Z44S2 
• sJZ &@Z*Z� ' Z ±­ 4@±; Z� zj • j £Zz ±@ ' %Q 4@j � ' JZ* Q± 4Z � ±QZz j * j &±**+4!Z *+QZ ­±@ +� ­Z' Q+±� * i 

' j !!%*Z* • j ] &@±QZ' Q QJZ _ ±%� z*2 
• I j • j £Zz 4@j � ' JZ* _ J+' J • j ; Z QJZ Q@ZZ %� 4j !j � ' Zz ±@ %� *Qj 4!Zy 
• D±' j Q+±� ±­ zZ' j ] j � z5±@ \ ±+z* +� QJZ 4@j � ' JZ* 2 
• K JZQJZ@ QJZ Q@ZZ +* rj � Zz£Z Q@ZZ Z[ &±*Zz j * j @Z*%!Q ±­ QJZ @Z• ±\ j ! ±­ j z:j ' Z� Q Q@ZZ* 9_ J+' Jx 

±­QZ� Jj * j � %� 4j !j � ' Zz ' @±_ � j � z • j ] 4Z Jj Xj @z±%*r n~Z­ ~2K Z44S2 

Trunk Condition 
• s+£JQ!] ­±@; Zz Q@%� ; * _ J+' J • j ] 4Z j *±%@' Z ±­ _ Zj ; � Z** +� QJZ Q@ZZ j � z +� J+£J _ +� z* ' j � 4Z 

Q±@� j &j @Q2 
• m� *&Z' Q ­±@ r' j \ +Q+Z* ±@ +� QZ@�j ! @±Q 9_ J+' JS ' j � 4Z @Z\ Zj !Zz 4] z+* ' ±!±%@Zz 4j @; i • ±+*Q%@Z 

*ZZ&+� £ QJ@±%£J QJZ 4j @; ±@ 4@j ' ; ZQ ­%� £+r n~Z­ ~2K Z44S2 
• H±oz±• +� j � Q *QZ• * _ +QJ +� '! %zZz 4j @; 2 
• ( &Z� ' j \ +Q+Z* i ' @j ' ; * j � z 4j @; zj • j £Z2 

Root Condition 
• I j • j £Zz *%@­+' +j ! @±±Q*2 
• g @±%� z JZj \ Z Z\ +zZ� Q +� ' @j ' ; * +� QJZ *±+! j @±%� z @±±Q X±� Z2 
• T@j � ' J z+Zo4j ' ; 2 

Miscellaneous 
• ( ' '%@@Z� ' Z ±­ j ££@Z**+\ Z '! +• 4Z@* ±@ &j @j *+Q+' &!j � Q*2 
• L*] • • ZQ@+' j ! ' @±_ � * j � z !Zj � +� £ z%Z Q± +� QZ� *Z '± • &ZQ+Q+±� 4ZQ_ ZZ� j z:j ' Z� Q Q@ZZ*2 
• s j � £!Zz 4@j � ' JZ* ±@ @±±Q*2 
• Lz:j ' Z� ' ] ±­ %� zZ@£@±%� z *Q@%' Q%@Z*2 

32U2) ~ j Q+� £* ­±@ Q@ZZ JZj !QJ j � z '± � z+Q+±� A 

I Z­+� +Q+±� 
g s@ZZ* _ +QJ j !±_ +� '+zZ� ' Z ±­ !Z** *Z@+±%* zZ­Z' Q* j @Z £@j zZz j * £±±zy 
C s@ZZ* _ +QJ j J+£JZ@ +� ' +zZ� ' Z ±­ !Z** *Z@+±%* zZ­Z' Q* j @Z £@j zZz j * ­j +@y 
- s@ZZ* _ +QJ • ±@Z *Z@+±%* zZ­Z' Q* j @Z £@j zZz j * &±±@y ±@ 
I s@ZZ* QJj Q j @Z zZj z ±@ +@@ZQ@+Z\ j 4!] %� JZj !QJ] j @Z £@j zZz j * zZj z2 
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1.6 Tree Form 

I Tj TI 

I Tj TY 

1.7 

I T[TI 

1.8 

I T(TI 

L**Z**• Z� Q ±­ Q@ZZ ­±@• ­±!!±_ +� £ +� *&Z' Q+±� * j @Z '! j * *+­+Zz j * ­±!!±_ * _ +QJ @Z­Z@Z� ' Z Q± QJZ ±\ Z@j !! 
Q@ZZ *+XZi *Jj &Z j � z j � ] *&Z' +j ! ­Zj Q%@Z* A 

G Good - Q@ZZ* _ +QJ _ Z!!o4j !j � ' Zz ­±@• i %&@+£JQi Z\ Z� !] 4@j � ' J+� £i 
_ Z!!o­±@• Zz JZj z j � z £Z� Z@j !!] +� j ' ' ±@zj � ' Z _ +QJ QJZ *Qj � zj @z 
­±@• ­±@ +Q* *&Z' +Z* 

F Fair - s@ZZ* _ +QJ !Z* * 4j !j � ' Zz ' @±_ � * _ J+' J j @Z • +!z!] z+*Q±@QZz 
z%Z Q± ' ±• &ZQ+Q+±� _ +QJ � Z+£J4±%@+� £ Q@ZZ* ±@ *Q@%' Q%@Z* i ±@ _ J+' J 
Jj \ Z *%­­Z@Zz • +� ±@ zj • j £Z ±@ _ J+' J Jj \ Z !Zj � +� £ Q@%� ; * ­±@ 
Z[ j • &!Z j @Z £@j zZz j * j \ Z@j £Z 

p Poor - Q@ZZ* _ +QJ \ Z@] %� 4j !j � ' Zz ­±@• i z+*Q±@QZz ' @±_ � * i *Z\ Z@Z!] 
!Zj � +� £i *%­­Z@+� £ !±* * ±­ • j :±@ 4@j � ' JZ* _ +QJ £Z� Z@j ! zj • j £Zy 
%� *Qj 4!Z j � z £@±_ +� £ '! ±*Z Q± j z:j ' Z� Q Q@ZZ* 2 

sZ@• * %*Zz Q± zZ* ' @+4Z Q@ZZ ­±@• A 

• C±@; ZzA j Q@ZZ _ +QJ j z+\ +*+±� +� QJZ • j +� *QZ• ±@ Jj \ +� £ • j :±@ 4@j � ' JZ* QJj Q z+\ +zZ � Zj @ 
£@±%� z !Z\ Z!2 

• s±&&ZzA j Q@ZZ QJj Q Jj * Jj z +Q* • j +� Q@%� ; *Z\ Z@Zz z@j *Q+' j !!] @Zz%' +� £ j � z z+*Q±@Q+� £ +Q* 
' @±_ � zZ\ Z!±&• Z� Q2 

• V %!Q+o*QZ• A j Q@ZZ _ +QJ • ±@Z QJj � ±� Z • j +� *QZ• ±@ Q@%� ; 

Tree Condition 

L**Z**• Z� Q ±­ Q@ZZ JZj !QJ j � z '± � z+Q+±� +� \ ±!\ Z* +� *&Z' Q+±� * ­±@ QJZ j 4±\ Z ­Zj Q%@Z* j � z 
'! j * *+­+' j Q+±� j * ­±!!±_ * A 

G Good - Q@ZZ* _ +QJ j !±_ +� '+zZ� ' Z ±­ QJZ !Z** *Z@+±%* ­Zj Q%@Z* !+*QZz 
j 4±\ Z j � z j J+£J ' Jj � ' Z ±­ j ­j *Q @Z'± \ Z@] ­@±• *%' J ­Zj Q%@Z* 2 

F Fair - Q@ZZ* _ +QJ j J+£JZ@ +� '+zZ� ' Z ±­ QJZ !Z** *Z@+±%* ­Zj Q%@Z* j � z 
j • Zz+%• ' Jj � ' Z ±­ @Z' ±\ Z@] 2 

p Poor - Q@ZZ* _ +QJ • ±@Z *Z@+±%* JZj !QJ ­Zj Q%@Z* j � z _ +QJ j !±_ 
' Jj � ' Z ±­ @Z'± \ Z@] i Z\ Z� _ +QJ @Z• Zz+j ! • Zj *%@Z* 2 

D Dead - � ± *+£� * ±­ !+­Z ±@ +@@ZQ@+Z\ j 4!] %� JZj !QJ] 

Amenity Value 

L• Z� +Q] \ j !%Z +* £@j zZz j * rY[ ' Z!!Z� Qri rg ±±zri rCj +@r ±@ r- ±±@r2 sJZ £@j z+� £ +� z+' j QZ* QJZ 
­±!!±_ +� £ =%j !+Q+Z* +� Q@ZZ* ±@ £@±%&* ±­ Q@ZZ*A 

Excellent m• &±@Qj � Q Q@ZZ* _ JZ@Z *&Z' +Z* • j ] 4Z ±­ ­%� £ *J%+ *+£� +­+' j � ' Z 
_ J+' J *J±%!z 4Z @ZQj +� Zz 4] j z:%*Q+� £ QJZ zZ*+£� !j ] ±%Q 
j ' ' ±@z+� £!] 
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Good H±• • ±� *&Z' +Z* j � z £±±z JZj !QJi £±±z ' ±� z+Q+±� j � z £±±z ­±@• 2 

Fair H±• • ±� *&Z' +Z* j � z j \ Z@j £Z JZj !QJi j \ Z@j £Z ' ±� z+Q+±� j � z 
j \ Z@j £Z ­±@• 2 

Poor H±• • ±� *&Z' +Z* j � z !+QQ!Z ±@ � ± ­%� ' Q+±� j ! ±@ \ +*%j ! \ j !%Z j � z 
&±±@ JZj !QJi &±±@ ' ±� z+Q+±� j � z &±±@ ­±@• 2 

1.9 Structural Condition 

32l 23 L* *Z**• Z� Q ±­ Q@ZZ *Q@%' Q%@j ! ' ±� z+Q+±� +� \ ±!\ Z* +� *&Z' Q+±� * ­±@ QJZ ±\ Z@j !! Q@ZZ *Q@%' Q%@j ! *] *QZ• 
­Zj Q%@Z* j � z '! j * *+­+' j Q+±� j * ­±!!±_ * A 

G Good - Q@ZZ* _ +QJ £±±z *Q@%' Q%@j ! *] *QZ• j � z @±4%*Q ­±@• _ +QJ !±_ 
@+* ; ±­ *Q@%' Q%@j ! ­j +!%@Z2 

F Fair - Q@ZZ* _ +QJ ±\ Z@j !! @±4%*Q *Q@%' Q%@Z zZ*&+QZ *±• Z • +� ±@ 
*Q@%' Q%@j ! &@±4!Z• * j � z @+* ; ±­ *Q@%' Q%@j ! ­j +!%@Z +* • Zz+%• 2 

p Poor - Q@ZZ* _ +QJ • ±@Z *Z@+±%* *Q@%' Q%@j ! &@±4!Z• j � z _ +QJ J+£J 
@+* ; ±­ *Q@%' Q%@j ! ­j +!%@Z2 

1.1 O Suitability for Transplanting 

ITI OTI sJ+* j * *Z* *• Z� Q +* 4j *Zz ±� QJZ JZj !QJ ±­ QJZ Q@ZZ j � z QJZ &@j ' Q+' j !+Q+Z* ±­ Q@j � *&!j � Qj Q+±� 2 . ±• Z 
*&Z' +Z* j @Z • %' J • ±@Z Q±!Z@j � Q ±­ QJZ *Q@Z** ±­ Q@j � *&!j � Qj Q+±� QJj � ±QJZ@* 2 sJZ j * *Z** • Z� Q ±­ QJZ 
*%@\+\ j ! @j QZ ±­ j *&Z' +Z* j ­QZ@ Q@j � *&!j � Qj Q+±� +* 4j *Zz ±� QJZ ±4*Z@\Zz &Z@­±@• j � ' Z ±­ QJj Q 
*&Z' +Z* +� &@Z\ +±%* Q@j � *&!j � Qj Q+±� &@±£@j • • Z*2 . &Z' +Z* _ +QJ +� *%­­+' +Z� Q Q@j � *&!j � Qj Q+±� zj Qj j @Z 
j * *%• Zz Q± Jj \ Z j !±_ *%@\+\ j ! @j QZ2 g @j z+� £ j @Z £+\ Z� j * ­±!!±_ *A 

High- \ Z@] !+; Z!] Q± *%@\+\ Z Q@j � *&!j � Qj Q+±� y 
Medium - !+; Z!] Q± *%@\ +\ Z Q@j � *&!j � Qj Q+±� y 
Low - %� !+; Z!] Q± *%@\+\ Z z%Z Q± &±±@ JZj !QJ5*&Z' +Z*5­±@• ±@ z+­­+' %!Q Q± Q@j � *&!j � Q2 

1.11 Conservation Status 

ITI I TI L**Z* *• Z� Q ±­ '± � *Z@\ j Q+±� *Qj Q%* +� z+' j QZ* @j @+Q] j � z &@±QZ' Q+±� *Qj Q%* %� zZ@ @Z!Z\ j � Q 
±@z+� j � ' Z* ±­ j *&Z' +Z* +� / ±� £ 1±� £2 ~Z­Z@Z� ' Z* *%' J j * ~ j @Z j � z - @Z'+±%* - !j � Q* ±­ / ±� £ 1±� £i 
QJZ mk HM ~Zz D+*Q ±­sJ@Zj QZ� Zz . &Z'+Z* j � z QJZ C±@Z*Q* j � z H±%� Q@] *+zZ ( @z+� j � ' Z nHj &2 lb S • j ] 
4Z %*Zz2S2 sJZ ' j QZ£±@+Z* +� '! %zZ \ Z@] ' ±• • ±� i ' ±• • ±� i @j @Zi @j @Z j � z &@±QZ' QZz2 

1.12 Remarks 

323) 23 M±QZ* _ +!! 4Z • j zZ j 4±%Q QJZ '± � z+Q+±� ±­ QJZ Q@ZZ +� '! %z+� £ j � ] zZ­Z' Q* i _ JZQJZ@ +Q +* !Zj � +� £ ±@ 
� ±Qi j * ] • • ZQ@+' j ! ' j � ±&+Z* i QJZ &@Z*Z� ' Z ±­ ' j \ +Q+Z* i Q@ZZ ­±@• +**%Z* *%' J j * ­±@; Zz • j +� *QZ• i 
+� '! %zZz 4j @; i zZ' j ] i £@±_ QJ ±­ *&@±%Q* y j � z5±@ £@±_ QJ ±­ '! +• 4Z@* 2 sJZ *' JZz%!Z *Jj !! j !*± @Z' ±@z 
j � ] Q@ZZ* _ +QJ J+£J ' ±� *Z@\j Q+±� \ j !%Z* *%' J j * @j @Z ±@ &@±QZ' QZz *&Z' +Z* i ±!z j � z \ j !%j 4!Z Q@ZZ* 
ZQ'2 

) { ) 3{ l ) h k ~L- { { . s@ZZ . %@\ Z] V ZQJ±z±!±£] 2z±' 
. HYMmH Dj � z* ' j &Z . Q%z+± D+• +QZz n+\ S 



HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . J j K j � ~ ±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS - @Z!+• +� j @] Dj � z * ' j &Z I Z*+£� j � z s@ZZ - @Z*Z@\j Q+±� - @±&±*j ! 

2.0 Effects of the Development on Existing Trees 

2.1 Treatment of Trees 

) 2323 C+@*Q &@+±@+Q] Q± @ZQj +� Q@ZZ* j � z QJZ� +­ QJ+* +* � ±Q &±**+4!Z Q@j � *&!j � Q Q@ZZ* Q± � Z_ !±' j Q+±� 2 s@ZZ* +� 
z+@Z' Q ' ±� ­!+' Q _ +QJ &@±&±*j !* _ J+' J j @Z � Z' Z* * j @] Q± 4Z ­Z!!Zz *Jj !! 4Z ' ±� ­+@• Zz ±� *+QZ 4] QJZ 
L@' J+QZ' Qu* 5 Y� £+� ZZ@u* ~Z&@Z*Z� Qj Q+\ Z2 Y[ +*Q+� £ Q@ZZ* Q± 4Z @ZQj +� Zz _ +!! 4Z &@±QZ' QZz z%@+� £ 
' ±� *Q@%' Q+±� 2 

2.2 Assessment 

) 2) 23 sJZ j * *Z** • Z� Q !Zj z+� £ Q± QJZ @Z' ±• • Z� zj Q+±� ­±@ QJZ Q@Zj Q• Z� Q ±­ QJZ Q@ZZ +* 4j *Zz ±� QJZ 
­±!!±_ +� £A 

Retain 

) 2) 2) sJZ &@Z­Z@@Zz ±&Q+±� ­±@ j !! Q@ZZ* +* Q± 4Z @ZQj +� Zz +� o*+Q% %� !Z** QJZ] &±*Z j QJ@Zj Q Q± QJZ &%4!+' ±@ 
QJZ Q@ZZ* j @Z � %+* j � ' Z *&Z'+Z* nZ2£2 Leucaena leucocephala). m� ' j *Z j Q@ZZ £@±%& &@±' Z**Z* 
*+£� +­+' j � Q \ j !%Z +� QJZ !j � z* ' j &Z ±@ Q± QJZ Z' ±*] *QZ• i +Q *J±%!z 4Z @ZQj +� Zz j * j _ J±!Z Z\ Z� _ JZ� 
QJZ +� z+\ +z%j ! '± • &±� Z� Q* j @Z � ±Q ±%Q*Qj � z+� £ j Z*QJZQ+' j !!] 2 

) 2) 2f sJZ ­Zj *+4+!+Q] ±­ @ZQj +� +� £ Q@ZZ* Jj * 4ZZ� ' ±� *+zZ@Zz _ +QJ @Z£j @z Q± QJZ ­±!!±_ +� £A 

• - ±QZ� Q+j ! zj • j £Z Q± Q@ZZ* j * j @Z*%!Q ±­ &@±[ +• +Q] Q± QJZ _ ±@; *2 
• HJj � £Z* Q± £@±%� z !Z\ Z! ±� j • j ' @± * ' j !Z _ J+' J j ­­Z' Q* QJZ £@±%� z _ j QZ@ Qj 4!Z j � z • j ] ' j %*Z 

*Z\ Z@Z *Q@Z** 2 
• . &Z' +j ! ' ±� *Q@%' Q+±� * Q± • j +� Qj +� QJZ Z[ +*Q+� £ £@±%� z !Z\ Z! j @Z j !*± ' ±� *+zZ@Zz2 
• H±� ­!+' Q 4ZQ_ ZZ� Q@ZZ @±±Q* j � z QJZ &@±&±*Zz _ ±@; * 2 

Transplant 

Statutory Guidelines 

) 2) 2h sJZ @Z'± • • Z� zj Q+±� ±­ s@j � *&!j � Q+� £ • j ; Z* @Z­Z@Z� ' Z Q± &j @j £@j &J R94x ±­ QJZ I Yv T sHnK S 
M±2h5) { ) { _ J+' J *Qj QZ* u 222 Q@j � *&!j � Q QJZ j ­­Z' QZz Q@ZZn*S Q± ±QJZ@ &Z@• j � Z� Q !±' j Q+±� * _ +QJ+� QJZ 
&@±:Z' Q *+QZ ±@ QJZ • j +� QZ� j � ' Z j @Zj Q± • +� +• +*Z QJZ !±** ±­ \ Z£ZQj Q+±� +� QJZ !±' j ! Z� \ +@±� *u2 sJ+* 
*J±%!z 4Z ' ±� *+zZ@Zz j * ­j @ j * &±**+4!Z %� !Z** QJZ Q@ZZ* j ­­Z' QZz j @Z ±­ !±_ ' ±� *Z@\j Q+±� j � z 
j • Z� +Q] \ j !%Zi ±@ Jj \ Z j !±_ ' Jj � ' Z ±­ *%@\ +\ +� £ ±@ @Z' ±\ Z@+� £ Q± +Q* � ±@• j ! ­±@• j ­QZ@ 
Q@j � *&!j � Q+� £u2 

) 2) 2U m� *+Q%j Q+±� * _ JZ@Z +Q +* +• &±**+4!Z Q± @ZQj +� Q@ZZ* QJZ� Q@j � *&!j � Q+� £ QJZ• +* QJZ ­+@*Q 
' ±� *+zZ@j Q+±� 2 sJZ ' @+QZ@+j %&±� _ J+' J QJZ j * *Z**• Z� Q ±­ Q@j � *&!j � Q+� £ Q@ZZ* +* 4j *Zz +� '! %zZ* QJZ 
­±!!±_ +� £A 

• Variety of species, @j @Z / ±� £ 1±� £ *&Z' +Z* j @Z &j @Q+'%!j @!] +• &±@Qj � Q2 
• Condition of the tree, Z*&Z' +j !!] Q@ZZ* _ +QJ 4j !j � ' Zz ­±@• i +� £±±z JZj !QJ j � z _ +QJ J+£J 

j • Z� +Q] \ j !%Z2 
• Size and maturity, * • j !! j � z ] ±%� £Z@ Q@ZZ* Jj \ Z j 4ZQQZ@ ' Jj � ' Z ±­ *%@\+\ +� £ Q@j � *&!j � Q+� £ 

_ J+!Z !j @£Z@i • j Q%@Z Q@ZZ* j @Z z+­­+' %!Q Q± Q@j � *&!j � Q 4±QJ !±£+*Q+' j !!] j � z +� QZ@• * ±­ *%@\ +\ j ! 
@j QZ2 

• Species, z+­­Z@Z� Q Q@ZZ *&Z' +Z* Jj \ Z z+­­Z@+� £ @j QZ* ±­ *%@\ +\ j ! j � z j @Z 4ZQQZ@ *%+QZz Q± 
Q@j � *&!j � Q+� £ QJj � ±QJZ@* 2 

) { ) 3{ l ) h k ~L- { { . s@ZZ . %@\ Z] V ZQJ±z±!±£] 2z±' 
. HYMmH Dj � z* ' j &Z . Q%z+± D+• +QZz BmA 



HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . J j K j � ~ ±j z 
IZ \Z !±&• Z� Q . ' JZ• Z n. . - o{3wS - @Z!+• +� j @] Dj � z * ' j &Z IZ * +£� j � z s @ZZ - @Z* Z@\j Q+±� - @±&±* j ! 

• Access, !j @£Z • j ' J+� Z@] • j ] 4Z @Z=%+@Zz Q± !+­Q QJZ Q@ZZ* i *QZZ& *!±&Z* j � z @±' ; ] QZ@@j +� 
QJZ@Z­±@Z • j ; Z +Q z+­­+' %!Q Q± j ' ' Z* * Q@ZZ* 2 

) 2) 2b L @Z' ±• • Z� zj Q+±� Q± Q@j � *&!j � Q j Q@ZZ _ + 33 4Z • j zZ ±� !] _ JZ� A 

• mQ +* +• &±**+4!Z Q± @ZQj +� QJZ Q@ZZ +� o*+Q% z%Z Q± QJZ %� j \ ±+zj 4!Z &@±[ +• +Q] ±­ &@±&±*Zz 
@ZQj +� +� £ _ j !!* i \ +j z%' Q* i @±j z* ±@ ±QJZ@ *Q@%' Q%@Z* i +� '! %z+� £ QJZ+@ ­±%� zj Q+±� * i _ J+'J &±*Z 
• j :±@ ' ±� ­!+'Q* _ +QJ +Q* 4@j � ' JZ* i @±±Q *] *QZ• ±@ QJZ Q@ZZ +� +Q* Z� Q+@ZQ] 2 

• mQ +* +• &±* *+4!Z Q± @ZQj +� QJZ Q@ZZ +� o*+Q% z%Z Q± ' Jj � £Z* Q± *%@@±%� z+� £ £@±%� z !Z\ Z!* ±� j 
• j ' @± * ' j !Z _ J+' J j ­­Z' Q QJZ £@±%� z _ j QZ@ Qj 4!Z QJZ@Z4] *Z\ Z@Z!] *Q@Z* *+� £ QJZ Q@ZZ ±@ _ JZ@Z 
!j @£Z j @Zj * ±­ &@±&±*Zz ' %Q j � z ­+!! %� j \ ±+zj 4!] j ­­Z' Q QJZ Q@ZZ2 

• s @j � *&!j � Qj Q+±� ±­ QJZ Q@ZZ +* ­Zj *+4!Z j � z +* &±*+Q+\ Z Q± QJZ !j � z* ' j &Z j � z Z� \ +@±� • Z� Q ­±@ QJZ 
&%4!+'2 

• s JZ ( \ Z@j mm v j !%Z ±­ QJZ Q@ZZ :%*Q+­+Z* Q@j � *&!j � Q+� £2 

Fell 

Statutory Guidelines 

) 2) 2R s JZ @Z'± • • Z� zj Q+±� ±­ CZ!!+� £ • j ; Z* @Z­Z@Z� ' Z Q± &j @j £@j &J l ±­ QJZ I Yv T s H}K S M±2 h5) { ) { 
_ J+'J *Qj QZ* u 222 s@ZZ @Z• ±\ j ! j @+*+� £ ­@±• £±\ Z@�• Z� Q &@±:Z' Q* *Jj !! ±� !] 4Z ' ±� *+zZ@Zz j � z 
j &&@±\ Zz %� zZ@ QJZ ­±!!±_ +� £ '+@' %• *Qj � ' Z*o 

nj S &@Z*Z@\j Q+±� ±@ Q@j � *&!j � Q+� £ +* %� *%+Qj 4!Z ±@ +• &@j ' Q+' j 4!Zy 
n4! QJZ Q@ZZ Jj * 4ZZ� +@@Z&j @j 4!] zj • j £Zz 4] +� '! Z• Z� Q _ Zj QJZ@y 
n' ! zZj z Q@ZZn* Sy ±@ 
nzS j � ] ±QJZ@ :%*Q+­+' j Q+±� * ±@ '+@' %• *Qj � ' Z*u 

) 2) 2w Y[ &j � z+� £ ±� QJ+* QJZ ­±!!±_ +� £ *Jj !! j !*± 4Z ' ±� * +zZ@ZzA 

• sZZ* +� z+@Z' Q ' ±� ­!+' Q _ +QJ QJZ &@±&±* j !* y ' Jj � £Z* ±­ !Z\ Z! ZQ'2i Q@ZZ* _ J+'J ' j � � ±Q 4Z 
Q@j � *&!j � QZz 

• s JZ@Z +* � ± &@j ' Q+' j ! j !QZ@�j Q+\ Z j � z QJZ Q@ZZ Q± 4Z ­Z!!Zz +* � Z+QJZ@ +� '! %zZz +� QJZ ~Z£+*QZ@ ±­ 
( !z j � z v j !%j 4!Z s @ZZ* %� zZ@ I Yv T s HK M±2 { U5) { ) { � ±@ &±QZ� Q+j !!] Z!+£+4!Z Q± 4Z @Z£+*QZ@Zz 
j * *%' J2 

• s JZ Q@ZZ Jj * j � %�@Z' ±\ Z@j 4!Z JZj !QJ &@±4!Z• j � z +* +� &±±@ ' ±� z+Q+±� y 
• s JZ Q@ZZ Jj * j !±_ j • Z� +Q] \ j !%Zy 
• I Zj zi zj • j £Zzi Jj Xj @z±%* ±@ Q@ZZ* _ +QJ '± � Qj £+±%* z+*Zj *Z* j @Z j !*± &@±&±*Zz Q± 4Z ­Z!!Zz ±@ 
• s @ZZ* _ J+' J j @Z %� *%+Qj 4!Z ­±@ QJZ &@±&±*Zz zZ\ Z!±&• Z� Q2 C±@ Z[ j • &!Z &±+*±� ±%* *&Z' +Z* 

_ +QJ+� j &%4!+' ±&Z� *&j ' Zy 
• K ±±z!j � z Q@ZZ* _ J+' J Jj \ Z Jj z j z:j ' Z� Q Q@ZZ* @Z• ±\ Zz j � z Jj \ Z j � %� 4j !j � ' Zz ­±@• ±@ 

_ J+' J j @Z j Q @+* ; ±­ 4Z+� £ 4!±_ � ±\ Z@ z%Z Q± !±* * ±­ *%&&±@Q+� £ Q@ZZ* j @Z ' ±� *+zZ@Zz ­±@ ­Z!!+� £y 
±@ 

• (QJZ@ :%*Q+­+' j Q+±� * &@±\ +zZz 4] QJZ &@±:Z' Q &@±&±� Z� Q2 

YTYTM K JZ@Z +Q +* &±**+4!Z � Z+QJZ@ Q± @ZQj +� Q@ZZ* +� o*+Q% � ±@ Q@j � *&!j � Q QJZ• Q± ±QJZ@ &Z@• j � Z� Q 
!±' j Q+±� * _ +QJ+� QJZ *+QZ ±@ ±­­o*+QZi ­Z!!+� £ +* @Z'± • • Z� zZz2 s JZ ­Z!!+� £ ±­ j Q@ZZ • %*Q 4Z :%*Q+­+Zz 
4] QJZ ­±!!±_ +� £ ' @+QZ@+j A 

• M± +@@Z&!j ' Zj 4!Zi @j @Z ±@ &@±QZ' QZz *&Z'+Z* n%� zZ@ C±@Z*Q@] ~Z£%!j Q+±� Hj &2lb S +* ­Z!!Zz2 
• sJ Z ­Z!!+� £ _ ±% mz � ±Q ' j %*Z j *Z@+±%* !±* * ±­ *&Z' +Z* z+\ Z@*+Q] +� QJZ *%4:Z' Q j @Zj 2 
• L £Z� %+� Z zZ\ Z!±&• Z� Q ±@ Q@j ­­+' � ZZz Z[ +*Q* i _ J+' J ' j � � ±Q 4Z @Zj *±� j 4!] ±\ Z@' ±• Z2 
• LzZ=%j QZ ' ±• &Z� * j Q±@] Q@ZZ &!j � Q+� £ +* Q± 4Z +• &!Z• Z� QZzi ±@ @Z&!j ' Z• Z� Q _ +QJ j � Z_ 

� %@*Z@] £@±_ � *&Z'+• Z� ±­ QJZ * j • Z *&Z' +Z* j � z '± • &j @j 4!Z *+XZ +* zZZ• Zz • ±@Z ' ±*Q 
Z­­Z' Q+\ Z QJj � Q@j � *&!j � Q+� £i &j @Q+' %!j @!] +� QJZ ' j *Z ±­ ' ±• • ±� &+±� ZZ@ ±@ ' %!Q+\ j QZz *&Z' +Z* 

) { ) 3{ l ) h k ~L- (( . s@ZZ . %@\Z] V ZQJ±z±!±£] 2z±' 
.H YMmH Dj � z* ' j &Z . Q%z+± D+• +QZz n\ +S 



HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . J j K j � ~ ±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS - @Z!+• +� j @] Dj � z * ' j &Z I Z*+£� j � z s@ZZ - @Z*Z@\j Q+±� - @±&±*j ! 

nZ2£2 Acacia confusa). 
• sJZ Q@ZZ +* � ±Q j � %� %*%j !!] !j @£Z ±@ ­+� Z Z[ j • &!Z ±­ +Q* *&Z' +Z*2 
• sJZ Q@ZZ Jj * j !±_ j • Z� +Q] \ j !%Zi &±±@ JZj !QJi j � z *Q@%' Q%@Z ±@ ­±@• y 
• sJZ Q@ZZ +* +� &±±@ ' ±� z+Q+±� ±@ +* %� *%+Qj 4!Z ­±@ Q@j � *&!j � Q+� £ z%Z Q± +Q* !±_ *%@\+\ j ! &±QZ� Q+j !2 
• sJZ Q@ZZ +* � ±Q +� QJZ !+*Q ±­ HJj • &+±� s@ZZ* n~Z­A 0+• i H2, 2 3l l h2 HJj • &+±� s@ZZ* +� k @4j � / ±� £ 

1±� £2 k @4j � H±%� ' +!i / ±� £ 1±� £S � ±@ k � %*%j ! s@ZZ* n~Z­A LCHI u* ~Z£+*QZ@ ±­ k � %*%j ! s@ZZ* +� 
~%@j ! L@Zj *Si � ±@ @Z£+*QZ@Zz ( !z j � z v j !%j 4!Z s@ZZ2 

• sJZ Q@ZZ +* � Z+QJZ@ j *+£� +­+' j � Q !j � z• j @; Q@ZZ � ±@ ±­ *&Z' +j ! ­%� £ *J%+ ±@ ' %!Q%@j ! *+£� +­+' j � ' Z2 
• Y[ +*Q+� £ *+QZ '± � z+Q+±� * j @Z *%' J QJj Q Q@j � *&!j � Qj Q+±� _ ±%!z 4Z Jj Xj @z±%* Q± QJZ &%4!+'2 
• sJZ Q@ZZ +* zZj zi Jj Xj @z±%* ±@ z+*Zj *Zz2 
• L Q@ZZ QJj Q Jj * 4ZZ� @Z� zZ@Zz %� *Qj 4!Z 4Z' j %*Z ±­ QJZ @Z• ±\ j ! ±­ � Z+£J4±%@+� £ Q@ZZ* • j ] 4Z 

' ±� *+zZ@Zz ­±@ ­Z!!+� £2 
• sJZ Q@ZZ &±**Z**Z* +� \ j *+\ Z Jj 4+Q*2 L ' ' ±@z+� £ Q± I Yv T sHnK S M±2 h5) { ) { *Z' Q+±� w nZS QJ+* 

+� '! %zZ* Leucaena leucocephala +* +zZ� Q+­+Zz j * j � %� zZ*+@j 4!Z *&Z'+Z* _ +QJ j ££@Z**+\ Z £@±_ QJ 
' Jj @j ' QZ@+*Q+'* _ J+'J &@Z\ Z� Q � j Q%@j ! *%' ' Z**+±� ±­ +� z+£Z� ±%* *&Z' +Z* j � z *± +* � ±Q '± � Q@±!!Zz 
4] QJZ *j • Z &@Z*Z@\j Q+±� @Z=%+@Z• Z� Q* j * ±QJZ@ • ±@Z \ j !%j 4!Z Q@ZZ *&Z' +Z* 2 sJZ@Z­±@Zi QJ+* 
_ ZZz *&Z' +Z* *J±%!z 4Z @Z&!j ' Zz _ +QJ � j Q+\ Z Q@ZZ *&Z' +Z*2 

2.3 Tree Photography 

) 2f23 K +QJ @Z*&Z' Q Q± QJZ ±4:Z' Q+\ Z* ±­ &J±Q± @Z'± @z+� £ j � z QJZ &±**+4!Z ­%� ' Q+±� ±­ QJZ &J±Q±£@j &J* i 
*J±Q ±­ Zj ' J Q@ZZ ­±!!±_ * QJZ *Qj � zj @z* *ZQ ±%Q 4Z!±_ A 

• K JZ@Z &@j ' Q+' j ! n_ +QJ+� @Zj *±� j 4!Z z+*Qj � ' Z j � z _ +QJ+� j * j ­Z !±' j Q+±� Si QJZ _ J±!Z ­±@• ±­ j � 
+� z+\ +z%j ! Q@ZZ _ +!! 4Z *J±_ � y 

• K JZ@Z ±4*Qj '! Zn*S j @Z &@Z*Z� Q nZ2£2 *Q@%' Q%@Z* i ±QJZ@ Q@ZZ* I � Zj @4] \ Z£ZQj Q+±� i zZ� *Z '! +• 4Z@* 
' ±\ Z@+� £i ZQ'2Si QJZ • j +� Q@ZZ Q@%� ; n*S ­@±• QJZ 4j *Z !Z\ Z! Q± j Q !Zj *Q f • +� JZ+£JQ _ +!! 4Z *J±_ � y 
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Annex II 
Tree Location Plan 

) { ) 3{ l) h k ~L- ( { . L � � Z[ Z*2z±' 
. HYMmH Dj � z* ' j &Z . Q%z+± D+• +QZz 



mo L¥ [R1LLRLR RL 
2 m 33n " " uouo uii 

¥$•Olz z 0 " 0> uoo2i ooo222i"ioo>222""""oo222i2 
z oWWF;LL TTTL RLLTT RL WTTFW·dLLTTW$$$ 
!o y22 uy22o2i m u22AAAAo" }LTTTFWiRLR/$;RL T 

ITTL WTTTTFFF iRL✓ uii ruoS . msY. o22222i""" 

-1 
5:> 

RzTF¼ 3 y 

" z 0 }I OO ¥Yj Y 

3 RoTTWLLLLLLTT• FF LW 
� ¥I YO ¥II R"}i RL TT$"$I OYF RLL oo3 o o 5 

¥ I I M · ¥T88/L LWWSKTT ¥Yj � ¥$•[ I 

s) 
f2,.,.,/ 
¥$•� [ 

s ) RR s ) h 
¥$•J I 

s) h) · L· IiYJJ 
s) h TT Rev. I Dale m Descr1ptloo llnital 

Rt-vi$iOn 

Name,'. m>rruu I Dne: 
s)l f \~ > 

:« Cu«o e1W &8g 
s ) 3V Drawn by. TT 
¥YMI 01,ed;e,;:I by: H0C 

AQQfCWed by: 0mmH 

:t 
~ ~· 22 W TTT 

. / LV . / k m - ( 

. - ( ~s. g ~( k MI 

i' 
•• ,f 

SCENIC !j � z* ' j &Z *Q%z+± !+• +QZz 
1?/1 'io Hong Comrnmdnl 131.Jildlng, 41 '17 Jotv( Sin-, ii 
Sheung Wan, Hong Kong Telephone: +862 2.il68 ~i,:,::, 

• j +!A $CE! nlC0$ludioscenic .com Fo:ic: +852 3016 ?4:?? 

LegeJid 

Yf APPUCATJON:SrrEBOUN'DARY 

~ EXISTING I..EV [L 

S8 EX ISTINGTRt: E 

~~r.1111'104.~ 

Pr*a'Title: 

HJZ%� £ K j J . Q@ZZ!5 HJZ%� £ . Jj K j � ~±j z 

I Z\Z !±&• Z� Q . ' JZ• Z n. . - o{3wS 

D~n,glitll!: 

s~ YY D( HLsm( M - DLM 

Ora'¥oi n&Number: iiii RiR 
k ~L- {{ U· s!{{ 3 

Pro,ect Number: 
C/p • C 

Date: 

k ~L - (( . AUU{ WL! 3U5{b 5){ ) 3 



HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z }. . - o{ 3 wS - @Z!+• +� j @] Dj � z* ' j &Z I Z*+£� j � z s@ZZ - @Z*Z@\ j Q+±� - @±&±*j ! 

Annex Ill 
Tree Survey Schedule 
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Prel lm~ ry l..iti nd~ p,e Oe-$ 1gn ~ndTree Pr~ rv ;j!l tlon Propo xll 

TrH Survey Sched ult: 

Address.: Sham Shui Po 
Ptepated by a C@rtitl@d Atbotlu (Ray Luk) 
Field Survey conducted on [0S/06/20211 
To be read in conjunction witfl drawing number: URAP005-TL001 

~4Y51r.it 7yW3 HfflltlCOflo:lllliOft, $111U<1u,,ICOll<:lilli0ft Afflltfl!WV,Jlu• :5ullabllil:,1or Pr(lp(I-J,a,:ITffftllllt'" liwfffl~lon, Tr■"1plantlr,9 C:a"M-n,■llon wtlhl" Jrt111N9,, P1\cltoNo, Bot11'1k•IN1~ 0\1"1'14HN~ (AJ"CD,H:;D, 
St■tU:S > TT Mtlfk•tlon, A.11 11\11 1~ 

LGDIR<iDI D!IHtffll o· 5,p,r..,d(fflll • u 2 • u 2 • • u 2 u • u 2 i M D rurrrouo .1'Mll 
Tr■,11/ 

&3 o rrr i>i 
u I OW kadacon fusa .,,_!HE 1&05 0.S.70 r \ m m m m m i22ii" u m 8/00/F Slgnific:at1t pruning In th@- pan 

s) ruu .Aca dacan fr.ts a e•tuE 1&05 OW(�O r W i i i i m <omMOn m m 8/00/F Asymmetric: crown; leaning 

¥� I O� FmbttfomIM !IIIIIIJ 1&05 0.290 u u m m m m m 1y3 c:u m m 335­ ~Jor pruning ;j!lnd deaiy 

r W TT A.Je~J'"l'~n'll)Alr:,:Ol"I., <ill! 1&05 0.510 u u m m m m m 1y3 c:u m m !O5L Co-doml~n, br~l'IChes; Cavity on u·unl:,: W~d on branch 

¥/ I Ol W TTT TTWTTTTTTTWT J!MIIJ 1&05 0.100 u u m m m m m common m m l</A N/A 

r 100 A.liwlrn moluc: cana l'i!I! 1&05 O T TTTW u • i m m m m i22ii" m m l</A Cerdomir'IMt branches 

r i2i A.li!utir4!:!I molurr ana Ell! 1&05 OiRjO u u m i m m m WTTWWF m m l</A M5L 

r W TT AJi!tatir4!:!l.tl'IOAKl'.'Ol'ld Ell! LCSO 0.-400 u • m m i 3 m py3 c:u m m l<IA Qwityonlrunlc;b~rOQU 

iR uru ao,,r,Cr,:lir('~ cr 1&05 xT8:: u • m m m m m 1y3 c:u m l<IA Oefonnc-d C4ll'IOP)I 

sm( ¥0: S"lrm.iHa k,a=colat ,:i o 1&05 0.160 \ u m m m m m 1y3 iiiR m l</A N/A 

¥00 0oo rrrurururrr c> 1&05 OTsOO W • m m m m m i22ii" m &8mHg Leaning, contorted form; canopy damaged 

}u ru Gmt.llri!iarobusfd 1111, LCSO 0.120 u W m i m m m common 3 m n53S M5L 

}u ru Fill'.'u,~ !IIIIIIJ LCSO OTTTW i2 u m m m m m py3 iR°i m m &8mHg Co-doml~nt trunks 
TWT ru Fl(u,~ J!lllffl 1&05 0.910 WT 3{ 3 m 3 m m py3 iR°i 3 m w5{{5C Muhlple u-unks,: Su.ib 

sm. ¥0/ ~po'~/at,:i IIT•I•zI 1&05 OTYOO � • m m m m m common m m &8mHg M3lure ~pecimen; trunk nub 

ru ru Axloai ,pusrrt,(JCfo,J h), llU5 llilllt 1&05 0.130 • m m m m m m i22ii" m m &8mHg M5L 

ru ru Gwyofomlf~ m!lMlo 1&05 0,110 u u m i m m 3 1y3 iR°i 3 m &8mHg M5L 

¥o� ur ~ronachfne,,W }TLII$ LCSO 0.-490 r u 3 m m m m py3 iR°i m m &8mHg M5L 

¥oM ru FIQJ~n'li,;r«.,~ li!Mffl 1&05 1.16() 3l u m m m m m py3 iR°i m m H5{ Co-doml~n, u-unks 

sm( s){ MlcM/1011(,:i/bo 8111 1&05 0.710 )3 u m m i i m 1y3 iiiR m m - HOOHg Cerdomiriant nunk$; lt!aning,; pruning wound heal@d 

}Too IYI ~.sdmffl!ih .Kalz.um ' ■0oo 1&05 0,110 2 W m m m m m 1y3 iR°i 3 m w5{{5C Mature ~pe,cimen 

3 3 O)pWbKrmi o LCSO 0,110 u 2 i i m m 3 common 3 m (HOOHg M5L 

3 3 Ptod«IJ ,p11.sm« ,o,, hyllu, llili!ll LCSO 0,160 W • m m m m m py3 iR°i m m &8mHg M5L 

¥{ WWT Ac.,d.,Cr)l)ftdO TWWT3 KT$ 1&05 8 ) R{ W � m m m m m py3 iR°i m m &8mHg Co-doml~n, u-unks,: Included b¥k 

}T"\ 3 ibdoco rpu.smaao,, n)'Jl c,s llilift 1&05 o.:no \ � m m m m m u°rurrru m m &8mHg M5L 

ooj ur urru L !l!lllffl 1&05 0,100 u 2 i m i i m 1y3 iR°i m m &8mHg C~inant nunks 

3 3 Poo«JJ ,pus mom,p h)' IIU5 llilil!! 1&05 0,170 W u m i m m m 1y3 iR°i 3 m &8mHg M5L 

ii ru Fill'.'td~ !IIIIIIJ LCSO 0,JSO u • m m m m m py3 iR°i m m &8mHg M5L 
WTWW WTWW A)d«(Jrp11~ n,,o,:~hy.D"U, llililll 1&05 0.140 • ) m m m m m py3 iR°i m m &8mHg M5L 

¥�O ¥�O 
W TTT " 

J!Mffl 1&05 0.1\0 • W i m m m m (Clf'n il'll)n m m &8mHg M5L 

sfm sfm Gat dn .liJsubttl l/prka lii&II* 1&05 OWWOO u W m m m m m 1y3 iR°i m m &8mHg M5L 

3 3 UVn:ronacNnetiW fl!!' LCSO OWWTWT u 2 m i m 3 m common i m (HOOHg M5L 

3 13] (1..-iSl'l;:lr'IO(hf~~ o"Ko" LCSO 0,170 W • m m m m m py3 iR°i m m w5{{5C M5L 

ru ru (.f~rr;inp~fll'flJh liHi 1&05 u· rr W u 3 m m m m COMmon m m w5{{5C M5L 

ru ru U'Mrr:inacrl naub lil!i 1&05 0.2-40 • � m m m m m u°rurrru m m w5{{5C L@M-'9 

¥�j ¥�j Uvn ronadint11 U!i lil!i 1&05 OWYjO W 2 m m m 0 m 1y3 iR°i m m w5{{5C M5L 

3 3 UVn:ronacNnetiW r.-11: 1&05 OWWTWT u u m 3 m m m 1y3 iR°i m m (HOOHg M5L 

ru ru (.f..-i$1'1;:1r'IO(hfne,,~ o"Ko" 1&05 8 i.( • � 3 m m m m py3 iR°i 3 m � HOOHg M5L 

!0l uW (.f~rr;inp~fll'flJh Jilli 1&05 0.2.40 W • m m m m m 1y3 iR°i m m w5{{5C M5L 

W TT I JO U'Mrr:inacrl fltl'l j/j !ll!i 1&05 0.210 W • m m m m m (Clf'n il'll)n m m w5{{5C L@M-'9 

ru I J I Uvn ronadint11 U!i lil!i 1&05 0.2"40 2 u m m m m m 1y3 iR°i m m w5{{5C M5L i2i IJ Y UVn:ronacNnetiW }TKII$ LCSO OWYYO 2 u 3 3 m m m common m m (HOOHg M5L 

ru ru CC1ID" Sftm(l r'IW?'! Mri:! Ns ~ll!QI 1&05 0.150 • � m m m m m py3 iR°i m m &8mHg Severe-lNnlng 
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Prel lm~ ry l..iti nd~ p,e Oe-$ 1gn ~ndTree Pr~ rv ;j!l tlon Propo xll 

5wY-,,51m }C3 HollhCondilllon ~Nchir■ICondilllon AmNlty\lMle 
$1,lllf!b,15-yfOf PropoHd 'TrutrM-n,I Jlilkdlrtlon, Tr1r,1p1..-.~lrl!III COl'IM'N.llioflo W-MPlll'l frNNo.. PhatoNa. &at■r,lalN11ru1 Chl'IWHN- (AfC:D,H:,D, 

5"\lt!IS > TT Justlllb.tlon i2" TTT 
LCSDIR(;DI DIH(ln) rrruu Sp,rud(ml O u • O u • 5 O u • u O u • / V D 

TTTTTTTWWF 
.lum TrlPIJ/ 

G3 o iRiR · C· 
¥JR W TT CalU'RfflK!nvfmlooHJ 'l'llllll &&0: 0.1\0 u u } m i i m Wy3 WF m m rrr L@Mil'U) 

¥J/ i2i Al!tl'lres molurr ana Ell! &&0: 0.S90 mm W m m m m m Wy3 WF m m rrr R.estricted roob 

¥Jj W TT AilamhusfordJr lllltAtll &&0: 5 !:: IY 2 i m m m m 
TTT W 

m m (H&Hco7 Protected under Cap. 96 

3 i2i Altu1rhU!:iCo/dJI" lllltAtll LCSO 0.3:30 u u m i m m m 
TTWW 

m m -0&0co7 Protected under Yp. 96 CLL· L· W TT W TT AHi:inrhwfwtjlf lllltlltll Wp\y 0.35() [ f m m m m m 
TTT W 

m m -0&0co7 P,otected under C3p. 96 2ii2oo> 
¥ TT TTW Manrhusfwd J1 lllltlltll &&0: O!:: I[ • m m m m m 

TTT W 
m m -0&0co7 Protecc@d und@r C:tp, 96 > 

¥/: ¥/: Marnhusfwd ll llllt,9'111 &&0: y. I[ � i m i i m 
TTT W 

m m -0&0co7 Protected under Cap. 96 CLLLL 
s.m ru Ailamhusford Jl lllltAtll LCSO 0,310 u u m m m m m 

TTT W 
m m (H&Hco7 Protected under Cap. 96 

ru ru AitlmhusiCold Jl lllltAtll LCSO 0.-460 I[ u m i m m m 
TTWW 

m m -0&0co7 Co-doml~nt l;)r";j!lnc;he-$: protected under C;j!!p. 96 CLLL· L· 
3 sUf AHi:inrhwfwtjlf lllltlltll Wp\y 0.370 TT u m m m m m 

TTT W 
m m -0&0co7 P,otected underC3p. 96 CLLLLC 

¥/J WWT W TTT WWWWTTWTWWTW 1!111111 &&0: 1.2-40 TT r i m m m m Wy3 WF m m -0&0co7 Wound on trunk; Co-domlna1u branch@$ 

3 ru Coryof oocNandra Jl<lilJI &&0: 0,100 2 � m m m m m Wy3 WF m m -0&0co7 Large- specimen.; pruning wound for primary branch 

¥/: WWT C"1riirttn01'1.-imMrrlN!: $1ll111 &&0: 0,1-40 W u m m 3 3 m Wy3 WF m m • . Cr.,cli:.$ tw'1 trunk ~~ le~nlng: UprQ0-1:e (I 

¥l[ ru »'m.kM'nJi,t'nbt,,$ lit~ §&0: OTsjBA 3f [ m 3 m m m Wy3 WF m &"c8g Bending uunll;: Cavity on trunli:,; ~onlng; E'.<posed roots 

ru TSB iiiii22iii22i" lit~ §&0: OT�(O u • m m m m m ,om,_ m m &"c8g Dead wood on uunk; Leaning; Expo std roots 

¥/M ru R"avma lamado r,.15Cadffl5h 0mT"" &&0: 0.180 u • m m m m m (O(nil'll)n m m &"c8g N/A 

¥:: W TT R"avmala n»da r,i:, 5CCJdffl5h 0mT"" &&0: 0,3\0 u 2 m m m m m ,om,_ m m BICIMlf N/A 

¥:0 3b3 Rch''Mr:lild.tnadl90~df'IMSlf: IV."1 LCSO OWYlO u u m m m m m common m m (H&Hco7 M5L 

ru I jY Rcvtn:11<1 ~9".$CMtr'I#$ IV."1 §&0: OTYlO u • 3 3 m 3 m Wy3 WF m m (H&Hco7 M5L 

¥:s I j� R",:ivfni:lli:l""'6:15)0'XC1f.ftffl/i; 0mT"" §&0: 0.2\Q u • m m m m m (OMMOl'I m m -0&0co7 M5L 

¥jJ W TT Ravma la mado r,i:J5Cadffl5h 0mT"" &&0: 0.290 u u m m m m m Wy3 WF m m -0&0co7 N/A 

¥:/ ur R"avma la n»da r,i:, scadl!'l'l!i h !l!).:11: &&0: 0.280 u � m m m m m Wy3 WF m m -0&0co7 M5L 

W TT W TT Rch'Mrlild .tnadl90~df'lfffllf: IV."1 §&0: OTY�O u u 3 m m m m py3 WF m m (H&Hco7 M5L 

ur ru (.f ..-i$ 1'(1 r'IO(hi /'ltl1~ lit!< §&0: OTYRO u • m 3 m m m Wy3 WF m m (H&Hco7 M5L 

ur ur (.f~l'(lnp~fll'll Jh lit!< §&0: OTYMO u • m m m I m Wy3 WF 3 m -0&0co7 M5L 

¥:W WTW R"avma la mado r,.15Cadffl5h 0mT"" &&0: 0.210 [ u m m m m m (O(nil'll)n m m -0&0co7 M5L 

o[O I[O iltavmala ma-daga.scaf'IMSlf: IV.:11: &&0: 0.2-40 W 2 i m m m m Wy3 WF 3 m -0&0co7 M5L 

sRm ru Rch''Mr:lild.tnadl90~df'IMSlf: IV."1 §&0: 0.,10 W • m m m m m py3 WF m m (H&Hco7 M5L 

ru m Rcvtn:11<1~9".$CMtr'I#$ IV."1 §&0: ®IO [ • m 3 m m m Wy3 WF m m (H&Hco7 M5L 

• • R",:ivfni:lli:l""'6:15)0'XC1f.ftffl/i; 0mT"" §&0: YTYYO [ u m m m m m (OMMOl'I m m -0&0co7 M5L 

ru ru iltavmala n»da r,i:, SCCJdfflSh 0mT"" &&0: YT/ /: u u i m m i m Wy3 WF m m -0&0co7 M5L 

3 3 A.l! tJtires.rnolurr ana Ell! &&0: 0.380 u u m m m m m 1y3L 3 m {0! Co-dominant branches 
WWT ru AJi!tJtires.tl'!Okl'.'Ol'ld Ell! LCSO 0,510 mm u m m m m m py3 WF m m {0! M5L 

ru m COryr;)rOQ<NOr'ldrd Jll;IJI §&0: OTI �O u u m 3 m m m Wy3 WF m m 710! M5L 

3 3 AJlia-il"nmollK..-oni:i 'Ell! §&0: 0.510 mm u 3 m m m m Wy3 WF m m "'A M5L 

T79 T79 Al!tl'lres molucc ana Ell! &&0: yWWy IO W m m m m m Wy3 WF m m "'A Co-domillaflt branches;:Cavityon branch 

¥/: I (O Al!tJtlres.rnolurrana Ell! &&0: 0,510 00 W m m i I m Wy3 WF I m NIA Co-dominant branches 

¥( I I ( I AJi!tJtires.tl'!Okl'.'Ol'ld Ell! §&0: 0.4SCI IY W m m m m m py3 WF m m NIA Qwityonlrunli: TT W WTW A.llia-Jln mollK,orni:i Ell! §&0: 0.-470 3f u 3 3 m m m Wy3 WF m m "'A N/A TT W TT W A.l!tl'lfn molurr ana Ell! &&0: 0.S90 IO [ m m m m m Wy3 WF m m "'A Co-dominani branches 

™ W TT Al!tl'lres molucc ooa Ell! &&0: yWWy IO u m m m m m Wy3 WF m m NIA Co-domillaflt branches;: Cavity on trunk 

¥(/ rr !ha. 1WpOt1 dlmo!llfkJ l:f5 il!llltlll &&0: O!:: W u m m m m m 1y3L 3 m NIA Co-dominant branches TTT W TT Aikl l'lrhusiCold Jl lllltlltll LCSO 0,2SO mm Y 3 m 3 3 m py3 WF 1 m NIA M5L 
TTW WTW A.11!:ia-IrnffllmlC,orni:i Ell! §&0: 0.570 IY u m 3 m m m Wy3 WF m m f<IA Co-domll"lant brarH:hes 

TBB W TT Born baxcdba '1Cl!I &&0: y TTTT 0/ [ m m m m m ,om,_ m NIA N/A 
WTTW W TT &mbaxc~ '1Cl!I &&0: 0,3\0 0/ W m m m m m ,om,_ m "'A N/A 

T90 TilO &mbaA"caba cm!! &&0: 0,3"0 IJ u i m m m m Wy3 WF 3 NIA Leaning 
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Annex IV 
- J±Q±£@j &J+' ~Z' ±@z ±­ 
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TOl (Acacia confusa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s { f nC+'%* 4Z� :j • +� j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T02 (Acacia confusa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s { h (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 
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TOS (Ficus benjamina) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s{ R (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s{ b (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s{ w (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 
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¥OM (Bombax ceiba) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

07iC6i2021 

s! 3 nT±• 4j [ ' Z+4j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl O (Sterculia lanceolata) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s! ) ng @Z\ +!!Zj @±4%*Qj S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 
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Tl 3 (Ficus benjamina) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥o l nV %@@j ] j &j � +' %!j Qj S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

: CK8SHYOYI 

T14 (Ficus benjamina) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s3b (Podocarpus macrophyllus) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

·4 OD 
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Tl 7 (Caryota mitis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T• TW• • u 22 

i2 
7 i2 

H 2 • Ai 222 °I• 
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- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 8 (Livistona chinensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) { nV +' JZ!+j [ j !4j S 

- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 
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T21 (Juniperus chinensis 'Kaizuca') 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

O[ H C6 /•2021 

s ) f n- ±z±' j @&%* • j ' @±&J] !!%* S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T22 (Dypsis lutescens) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Q7/J6/2021 

s) h nL ' j ' +j ' ±� ­%* j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 
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s) U n- ±z±' j @&%* • j ' @±&J] !!%* S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s ) R n- ±z±' j @&%* • j ' @±&J] !!%* S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T26 (Ficus benjamina) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) w nC+' %* 4Z� :j • +� j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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s) l n- ±z±' j @&%* • j ' @±&J] !!%* S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T31 (Garcinia subelliptica) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sf { nC+' %* 4Z� :j • +� j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sf ) nD+\ +*Q±� j ' J+� Z� *+* S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T33 (Livistona chinensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sf U nD+\ +*Q±� j ' J+� Z� *+* S 

- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T34 (Livistona chinensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sf b (Livistona chinensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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sf R (Livistona chinensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sf l (Livistona chinensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 
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T38 (Livistona chinensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sh{ (Livistona chinensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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¥ 41 (Livistona chinensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

shf nHj !!+*QZ• ±� viminalis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T42 (Livistona chinensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

, o 

shh (Callistemon viminalis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T45 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

,;f.~ .· . .,- 
Ol ": j HYOYI I6 YOCT 

shR (Ailanthus fordii) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T46 (Ailanthus fordii) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T 5 l HOpH, 8YI T "� YO 

shw (Ailanthus fordii) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T49 (Ailanthus fordii) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

TSl (Ailanthus fordii) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

TSO (Ailanthus fordii) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sU) (Ailanthus fordii) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T53 (Ailanthus fordii) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥ / / (Caryota ochlandra) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T54 (Ficus benjamina) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sUb (Callistemon viminalis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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sUR (Syzygiumjambos) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sUl (Ravenaia madagascariensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T58 (Syzygium jambos) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sb{ (Ravenaia madagascariensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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T61 (Ravenaia madagascariensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥j � (Ravenaia madagascariensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T62 (Ravenaia madagascariensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥j J (Ravenaia madagascariensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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sbU (Ravenaia madagascariensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sbR (Livistona chinensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sbb (Ravenaia madagascariensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sbw (Livistona chinensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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s bl (Ravenaia madagascariensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sR3 (Ravenaia madagascariensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T70 (Ravenaia madagascariensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sR) (Ravenaia madagascariensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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sRf (Ravenaia madagascariensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sRU (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T74 (Ravenaia madagascariensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sRb (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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¥[[ B&x}dyKx yp±oxuw}xA 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sRl (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T78 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s . ( (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T81(Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

swf (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T82 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

swh (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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T85 (Choerospondias axillaris) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 
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swR (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T86 (Ailanthus fordii) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

sTT (Bombax ceiba) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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swl (Bombax ceiba) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s l 3 nV Z!j !Z%' j =%+� =%Z� Z@\ +j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s l { (Bombax ceiba) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s l ) (Grevillea robusta) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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s l f nV Z!j !Z%' j =%+� =%Z� Z@\ +j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Ol HOl HYOYI 2 m U3 

s l U (Spathodea campanulata) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T94 (Lagerstroemia speciosa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s l b nC+' %* \ +@Z� * S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 

. HLDY M2s2. 2 I LsY 0%� YOYI 

H/ YH1YI &8g 5 £ ! @{ FY 

Cmg k ~Y M( 2 
k ~L - ( ( . s . ~ 

~Yv { 
. HYMmHA 



T97 (Lagerstroemia speciosa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

2d=ui2 
• 3+iii3 

WTWT IJL · Ol HOl HYOF$ m" 
L 0 111. 

s l l nC+'%* • +' @±' j @&j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s l w (Lagerstroemia speciosa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥o OO (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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Tl 01 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Ol HOj HYOYI m 3 OJ 

¥o O� nL!Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

O$$I Oj I YOYI $· I : o 

Tl 02 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s! { h n. Z� � j *+j • Zj S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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Tl { U (Senna siamea) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥o O[ (Senna siamea) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 06 (Senna siamea) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥o O( B&xoo"\K°3 yu viminalis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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T109 (Callistemon viminalis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s! 33 nH±@] • 4+j Q±@Z!!+j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 10 (Senna siamea) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s! 3) nH±@] • 4+j Q±@Z!!+j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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Tl 13 (Ficus benjamina) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

OFl HOj I YOYI IO l M 

¥o I l nL !Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Ol •Ol HYOYI R0 OO 

Tl 14 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

05/0E/2021 10 ~') 

¥o I j nL !Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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Tl 17 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Ol HOl HYOYITRO l ( 

¥o I M nL !Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Ol HOj HYOYI 0: l ( 

Tl 18 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Ol I Oj HYOYI IO l [ 

¥o YO nL !Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T121 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥o Y� nL !Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 22 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥o YJ nL !Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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Tl 25 (Corymbia torelliana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s! ) R nH±@] • 4+j Q±@Z!!+j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 26 (Corymbia torelliana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s! ) w nH±@] • 4+j Q±@Z!!+j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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Tl 29 (Corymbia torelliana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s! f 3 nDj £Z@*Q@±Z• +j *&Z' +±*j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 
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Tl 30 (Corymbia torelliana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 
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Tl 32 (Corymbia torelliana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T133 (Bauhinia x blakeana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥o � l (Melia j XZzj @j ' JS 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 34 (Jacaranda mimosifolia) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥o � j nV Z!+j j XZzj @j ' JS 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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Tl 37 (Melia azedarach) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

05/06/2021 2 ) i0 3 

¥o � M nHj !!+*QZ• ±� \ +• +� j !+* S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

j; 

T138 (Callistemon viminalis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s 3h{ nV Z!j !Z%' j =%+� =%Z� Z@\ +j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

nri 
W[TRKCLC 
f R °}TC• C 

;.t. . , . 

,: l, 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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Tl 41 (Lagerstroem ia speciosa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s 3hf nC+' %* • +' @±' j @&j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

{ U5{ § 0) { ) + 

T142 (Melia azedarach) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s 3hh nC+' %* 4Z� :j • +� j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T145 (Corymbia torelliana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s 3hR (Melaleuca quinquenervia) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T146 (Corymbia torelliana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s 3hw n- J±Z� +[ @±Z4Z!Z� ++S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T149 (Phoenix roebelenii) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s 3U3 n- J±Z� +[ @±Z4Z!Z� ++S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 50 (Phoenix roebelenii) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 52 (Melia azedarach) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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Tl 53 (Bomb ax ceiba) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s! UU nDj £Z@*Q@±Z• +j *&Z' +±*j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 54 (Melaleuca quinquenervia) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s! Ub nDj £Z@*Q@±Z• +j *&Z' +±* j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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Tl 57 (Lagerstroem ia speciosa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥o Ul nDj £Z@*Q@±Z• +j *&Z' +±* j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 58 (Lagerstroem ia speciosa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s! b{ n- J±Z� +[ @±Z4Z!Z� ++S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T161 (Phoenix roebelenii) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl bf n- J±Z� +[ @±Z4Z!Z� ++S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 62 (Phoenix roebelenii) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s3 bh nV Z!+j j XZzj @j ' JS 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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Tl 65 (Bomb ax ceiba) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl bR nDj £Z@*Q@±Z• +j *&Z' +±* j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 66 (Lagerstroem ia speciosa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl bw nDj £Z@*Q@±Z• +j *&Z' +±* j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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Tl 69 (Lagerstroem ia speciosa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥o [ I nY!j Z±' j @&%* ±4Q%*%* *%4*&2 L&+' %!j Q%*S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

{ U5{ U5) { ) 3 '? 3w LLCL 
-------~'"' 4 •t 
T170 (Juniperus chinensis 'Kaizuca' 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s! R) nDj £Z@*Q@±Z• +j *&Z' +±* j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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Tl 73 (Bauhinia variegata) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥o [ l nL !Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 74 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥o [ j (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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Tl 77 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥o [ M nL !Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 78 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

:C: pHYOYI IO � j F L 
¥o ( O (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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Tl 81 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

y\ · TW Ol 23) { ) o3 · ± � ( 

¥o wf nL !Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 82 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

{ U58§ 5) { ) 3 3{ AA* 

s! wh nL !Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 

/ &! § · { T¥T/ T 5 ! ¥ · 0%� YOYI 

&P · &) · 5 &8g 5 £ ! @{ FY 

g0S ®£ · { : T 
k ~L - ( ( . s . ~ 

£ · m { 
. HYMmHA 



Tl 85 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

TT Ol ;Ol I YOYI · y ao 

¥o wR nL!Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

oC L RH 

y\ •5 \ I YOYI · · y ao 

Tl 86 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s! ww nL!Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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Tl 89 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥o MI nL !Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 90 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥o MY nL !Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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Tl 93 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

¥o Ml (Terminalia catappa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 94 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s! l b nC+' %* 4Z� :j • +� j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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Tl 98 (Ficus elastica) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s ){ { n- J±Z� +[ @±Z4Z!Z� ++S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Tl 99 (Phoenix roebelenii) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

.. "'ll't-\f' 
.. i,qi_ '. 

'-f }W TW @· 
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u u 
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'· \ ~ ' - ' ;ri'• •. ··i · W;T8;WCFWWT T i · TCT ;,,..:.:,:=- 

io+i3Ju!A2+iy2" >ooo · o 2 ur++ • o>i" yii IRo;CWW6zF T· T CCL T T T R uOBiAuP2u 
TW LW R • · L • ;C• TWT• · L LCLLL $ T· T · LF ·WLW TT LiCLC TT WW}T$CLTII 

•~z-;., __ -..,~ : .; .. •4H~"·:,~~ .'._;~--~ 
i ,· . ~-- ...... LW;$"KR 11tl"1 .. ~ R· WIR• LR· TF TTTT LWWCC$ WTWF ,'1;;. ,• R R L • R L TTT RA;· • · • 8T• 7K ;• ;; TW m++> 2ii22 2 · • oo• >> u• r ~' .... ;ll 

£ CCCI TT · ·CC TT (r•.'O! 'jL f-~ .- . RW"WT;zWF • • ; H : .,.;.,r':: ~ .. v • -~ 
--:,-.,1·~ .• "-;.,. ~ '. ~:..•.· . ' -;· --~·- --.· 
iWWTTW TTTTT i • · WTTTTTCi TTTWFWTTTWW$77oRy$> · "1"RTRyK WT;: , R"o· I y TT >u2!2i ,•:·_., ··~ ./:··-.;·--, ~, •. ,')~;.: ",/' .;f,.• 
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.JI. 

s) { 3 n- J±Z� +[ @±Z4Z!Z� ++S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 
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T202 (Phoenix roebelenii) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) { h (Corymbia torelliana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T203 (Ficus elastica) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

07106/?0?1 _ _ 11 28 

s) { U n0%� +&Z@%* ' J+� Z� *+* u1 j +X%' j uS 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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s) { b n0%� +&Z@%* ' J+� Z� *+* u1j +X%' j uS 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) { w n0%� +&Z@%* ' J+� Z� *+* u1j +X%' j uS 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T207 (Juniperus chinensis 'Kaizuca') 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) { l (Juniperus chinensis 'Kaizuca') 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T210 (Juniperus chinensis 'Kaizuca') 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s ) 3) n0%� +&Z@%* ' J+� Z� *+* u1 j +X%' j uS 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T211 (Juniperus chinensis 'Kaizuca') 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T213 (Juniperus chinensis 'Kaizuca') 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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T214 (Ficus benjamina) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s ) 3b nC+'%* 4Z� :j • +� j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T215 (Ficus benjamina) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

YO 
D 

/1 

s) 3R nC+' %* 4Z� :j • +� j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T218 (Ficus benjamina) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s ) ) { nC+'%* 4Z� :j • +� j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T219 (Ficus benjamina) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T221 (Roystonea @Z£+j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T222 (Terminalia mantaly) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) ) h (Araucaria heterophylla) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T223 (Roystonea regia) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

{ R 5{ b3) { ) 3 33 ) U 

s) ) U n- J±Z� +[ @±Z4Z!Z� ++S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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s) ) b n~±] *Q±� Zj @Z£+j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) ) w n~±] *Q±� Zj @Z£+j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T227 (Roystonea regia) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) ) l n- J±Z� +[ @±Z4Z!Z� ++S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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s) f { (Roystonea @Z£+j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) f ) n~±] *Q±� Zj @Z£+j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

> i · LLCLWWWTTWC T > 
T231 (Roystonea regia) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) f f nL!Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T234 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s ) f b nL !Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T235 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) f R nL !Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 

/ &! § · { T¥T/ T 5 ! ¥ · 0%� YOYI 

&P · &) · 5 &8g 5 £ ! @{ FY 

g0S ®£ · { : T 
k ~L - ( ( . s . ~ 

£ · m { 
. HYMmHA 



T238 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) h{ (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T239 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T241 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T242 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

· · • 
ii 

s) hh (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T243 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) hU nL!Z%@+QZ* • ±!%' ' j � j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

a 
· ; 2 TW 

u 2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T246 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) hw nHZ!Q+* *+� Z� *+*S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T247 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) hl (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 

Tree Photographic Record 
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s) U{ (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

z0 
> 

u 

s ) U) nC+'%* 4Z� :j • +� j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T251 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T253 (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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s) Uh (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) Ub (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T255 (Ficus microcarpa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) UR n. ] X] £+%• :j • 4±*S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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s) Uw (Aleurites moluccana) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) b{ n~±] *Q±� Zj @Z£+j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

!o;• I. 
: 

· 8 T 

071C6/2□) 3 

T259 (Albizia lebbeck) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) b3 nV Z!+j j XZzj @j ' JS 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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07/06/2021 

T262 (Leucaena leucocephala) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

0 
m ii iii 
0 1 j . 0 

s) bh (Melia j XZzj @j ' JS 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) bf (Morus alba) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

07/]6/2021 

s) bU nHZ!Q+* sinensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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s) bb nV j ' j @j � £j Qj � j @+%* \ j @2 Q±• Z� Q±* j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) bw nV j ' j @j � £j Qj � j @+%* \ j @2 Q±• Z� Q±* j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T267 (Caryota mitis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) bl (Macaranga tanarius var. tomentosa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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s) R{ nV j ' j @j � £j Qj � j @+%* \ j @2 Q±• Z� Q±* j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

07iC6i2021 

s) R) nHZ!Q+* *+� Z� *+*S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T271 (Macaranga tanarius var. tomentosa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

Q71J6/2021 

s) Rf nHZ!Q+* sinensis) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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3 i222o2"> 
S { R5{ b5E0Em o22A2i 

T274 (Macaranga tanarius var. tomentosa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s ) Rb nV j ' j @j � £j Qj � j @+%* \ j @2 Q±• Z� Q±* j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T275 (Macaranga tanarius var. tomentosa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T278 (Macaranga tanarius var. tomentosa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) w{ (Morus alba) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T279 (Macaranga tanarius var. tomentosa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T281 (Caryota ochlandra) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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T282 (Litsea glutinosa) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s ) wh (Melia j XZzj @j ' JS 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

T283 (Melia azedarach) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) wU nV Z!+j j XZzj @j ' JS 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS 
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07UffiH,l(i]@l 

T286 (Melia azedarach) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

t 07iC6i2021 m 
s ) ww nV j ' j @j � £j Qj � j @+%* \ j @2 Q±• Z� Q±* j S 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

07/06/2021 

T287 (Melia azedarach) 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 

s) wl nV Z!+j j XZzj @j ' JS 
- J±Q±£@j &J *J±_ +� £ QJZ ±\ Z@j !! ­±@• ±­ QJZ Q@ZZ2 
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*±%QJZj *Q2 mQ +* ' %@@Z� Q!] ±' ' %&+Zz 4] QJZ HJZ%� £ . Jj K j � - j QJ . +QQ+� £o±%Q 

L@Zj i &j @Q ±­ QJZ . Jj • . J%+ - ± . &±@Q* g @±%� z %� zZ@ DH. I j � z j QZ• &±@j @] 

• j +� QZ� j � ' Z zZ&±Q ±­ / +£J_ j ] * I Z&j @Q• Z� Q2 . +QZ T +* ' %@@Z� Q!] X±� Zz ­±@ 

rg ±\ Z@�• Z� Qi m� *Q+Q%Q+±� ±@ H±• • %� +Q] ng 5mHSr _ +QJ • j [ +• %• 4%+!z+� £ JZ+£JQ 

±­ 3 *Q±@Z] i r( &Z� . &j ' Z n( Sri j � z *J±_ � j * r~±j zr ±� QJZ L&&@±\ Zz HJZ%� £ 

. Jj K j � ( %Q!+� Z 7±� +� £ - !j � n( 7- S M±2 . 51U5f R2 

I 
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32h Figure 1.1 *J±_ * QJZ z@j ­Q I . - 2 k � zZ@ QJZ z@j ­Q I . - i QJZ . ' JZ• Z j @Zj +� 

±@j � £Z ' ±!±%@ +* &@±&±*Zz Q± 4Z X±� Zz r~nLSr _ +QJ j � ±\ Z@j !! &!±Q @j Q+± n- ~S ±­ 
w2U _ J+' J - ~ ±­ R2U +* ­±@ z±• Z*Q+' %*Z* j � z QJZ @Z• j +� +� £ - ~ ±­ 32{ +* ­±@ � ±� ­ 

z±• Z*Q+' %*Z*2 L4±%Q Ui3l R *=2• 2 n- ~ ±­ 32{ S � ±� oz±• Z*Q+' g CL +* j !*± 

&@±&±*Zz ­±@ g 5mH %*Z* +� QJZ . ' JZ• Z j @Zj _ J+' J +* Q± 4Z Z[ Z• &QZz ­@±• - ~ 
' j !' %!j Q+±� %� zZ@ QJZ z@j ­Q I . - 2 L • j [ +• %• JZ+£JQ ±­ 3h{ • - I +* &@±&±*Zz j Q 

. +QZ L %� zZ@ QJZ z@j ­Q I . - 2 C±@ . +QZ Ti QJZ *' JZ• Z j @Zj +� £@ZZ� +* &@±&±*Zz 
Q± 4Z X±� Zz r( r _ J+!Z QJZ *' JZ• Z j @Zj +� 4!%Z +* &@±&±*Zz Q± 4Z X±� Zz rg 5mHr2 

L • j [ +• %• 4%+!z+� £ JZ+£JQ ±­ l U• - I +* &@±&±*Zz ­±@ QJZ rg 5mHr %*Z*2 

32U sJ+* v +*%j ! m• &j ' Q L**Z**• Z� Q nv mLS @Z&±@Q +* &@Z&j @Zz Q± *Q%z] QJZ &±QZ� Q+j ! 

\ +*%j ! +• &j ' Q _ +QJ QJZ +• &!Z• Z� Qj Q+±� ±­ QJZ . ' JZ• Z %� zZ@ QJZ � ±Q+±� j ! zZ*+£� 

­±@ ' ±� *+zZ@j Q+±� 4] QJZ T±j @z2 

) 
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2 THE PROPOSED SCHEME 

) 23 L* *Qj QZz +� QJZ - !j � � +� £ ~Z&±@Q ±­ QJZ I . - *%4• +**+±� i j *Q@ZZQ 4!±' ; j Q 1+• 

. J+� Dj � Z5 C%; K j . Q@ZZQ n� j • Z!] . . - o{ 3RS ' ±• &@+*+� £ l { 4%+!z+� £ 4!±' ; * ±­ 

j £Z ±\ Z@ b{ _ +QJ � ± !+­Q* +* +zZ� Q+­] j * j *+QZ _ +QJ +• • +� Z� Q @ZzZ\ Z!±&• Z� Q � ZZz*2 

/ ±_ Z\ Z@i . . - o{ 3R +* %� zZ*+@j 4!Z ­±@ @ZzZ\ Z!±&• Z� Q 4Z' j %*Z +Q* Z[ +*Q+� £ &!±Q 

@j Q+± +* j * J+£J j * w23) i JZ� ' Zi QJZ @Z*+z%j ! &!±Q @j Q+± +* { 2ww ±� !] 2 V %!Q+&!Z *%4­ 

z+\ +zZz %� +Q* j @Z j !*± +zZ� Q+­+Zz2 L!QJ±%£J . . - o{ 3R Jj * j !! QJZ =%j !+Q] Q± 

zZ• j � z ­±@ @ZzZ\ Z!±&• Z� Qi +Q* @ZzZ\ Z!±&• Z� Q &±QZ� Q+j ! +* !±_ 2 m� QJ+* @Z*&Z' Qi 

j _ +zZ@ j @Zj ­±@ &!j � � +� £ ±&&±@Q%� +Q+Z* Jj \ Z Q± 4Z Z[ &!±@Zz2 

) 2) k � zZ@ j r&!j � � +� £o!Zzr j &&@±j ' J +� %@4j � @Z� Z_ j ! _ ±@; * +� @Z' Z� Q ] Zj @*i k ~L 

Jj * +zZ� Q+­+Zz &j @Q ±­ . Jj • . J%+ - ± j * . Jj • . J%+ - ± L' Q+±� L@Zj 3 n. . - V 3S 

­±@ J±!+*Q+' &!j � � +� £ ±­ %@4j � @Z� Z_ j ! _ ±@; *2 . . - o{ 3w ' ±• &@+*Z* . +QZ* L j � z 

Ti 4±QJ g ±\ Z@�• Z� Q !j � z ±&&±*+QZ Zj ' J ±QJZ@ j ' @±** HJZ%� £ . Jj K j � ~±j z 

+* +zZ� Q+­+Zz ­±@ @ZzZ\ Z!±&• Z� Q Q± ­±@• %!j QZ j ' ±• &@ZJZ� *+\ Z !j � zo%*Z 

@Z*Q@%' Q%@+� £ Q±£ZQJZ@ _ +QJ . . - o{ 3R Q± ' @Zj QZ • ±@Z &!j � � +� £ £j +� * j Q z+*Q@+' Q 

!Z\ Z!2 sJZ &@±&±*Zz @Z*+zZ� Q+j ! %*Z j Q . +QZ L ±­ . . - o{ 3w _ +!! 4Z j 4!Z Q± *%*Qj +� 

QJZ &@±&±*Zz @ZzZ\ Z!±&• Z� Q ±­ . . - o{ 3R2 

) 2f L* . . - o{ 3R j � z . . - o{ 3w j @Z +� QZ@@Z!j QZz j � z j @Z ' ±• • Z� ' Zz ±� QJZ *j • Z 

zj ] i QJZ - @±&±*Zz . ' JZ• Z ±­ QJ+* v mL @Z&±@Q _ +!! j !*± ' ±� *+zZ@ QJZ ' %• %!j Q+\ Z 

+• &j ' Q ±­ QJZ . . - o{ 3R j � z . . - o{ 3w @ZzZ\ Z!±&• Z� Q2 mQ +* � ±QZz QJj Q . . - o{ 3R 

' ±� ­±@• * Q± QJZ Z[ +*Q+� £ &!j � � +� £ ' ±� Q@±!i +Q _ +!! 4Z +• &!Z• Z� QZz %� zZ@ . Z' Q+±� 

) b ±­ QJZ k @4j � ~Z� Z_ j ! L%QJ±@+Q] ( @z+� j � ' Z nk ~L ( S *Z&j @j QZ!] y +Q z±Z* � ±Q 

­±@• &j @Q ±­ QJ+* I . - 2 

) 2h Figure 2.1 *J±_ * QJZ !j ] ±%Q &!j � ±­ QJZ � ±Q+±� j ! zZ*+£� nQJZ - @±&±*Zz . ' JZ• ZS2 

. +QZ L ±­ . . - o{ 3w ' ±• &@+*Z* Q_ ± @Z*+zZ� Q+j ! Q±_ Z@* ns3 j � z s) S ±� Q±& ±­ j 

' ±• • Z@' +j !5 @ZQj +!5 g 5mH &±z+%• i j &%4!+' ±&Z� *&j ' Z n- ( . Si j � z j 4j *Z• Z� Q 
' j @ &j @; ­±@ &%4!+' j � z j � ' +!!j @] &j @; +� £ *&j ' Z*2 C±@ . +QZ T ±­ . . - o{ 3wi +Q 

' ±• &@+*Z* ±� Z g 5mH ' ±• &!Z[ 4%+!z+� £ j � z j - ( . 2 

) 2U L • j [ +• %• 4%+!z+� £ JZ+£JQ ±­ 3h{ • - I +* &@±&±*Zz j Q . +QZ L Q± Z� Jj � ' Z 

­!Z[ +4+!+Q] ±� 4!±' ; *+XZi z+*&±*+Q+±� j � z !j ] ±%Q +� 4%+!z+� £ zZ*+£� i Z� j 4!Z j 

*!+• • Z@ 4%+!z+� £ ­±@• j � z ' @Zj QZ _ +zZ@ 4%+!z+� £ *Z&j @j Q+±� * j * @Z' ±• • Z� zZz 

+� QJZ . %*Qj +� j 4!Z T%+!z+� £ I Z*+£� g %+zZ!+� Z*2 g @±%� z ­!±±@ *ZQ4j ' ; * ­@±• 
HJZ%� £ K j J . Q@ZZQi HJZ%� £ . Jj K j � ~±j z j � z / +� £ K j J . Q@ZZQ j @Z 

f 
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&@±&±*Zz Q± • +Q+£j QZ \ +*%j ! ±4*Q@%' Q+±� i ' @Zj QZ _ +zZ@ &j \ Z• Z� Q j � z Z� Jj � ' Z 

_ j !; +� £ Z� \ +@±� • Z� Q2 L • j [ +• %• 4%+!z+� £ JZ+£JQ ±­ l U• - I +* &@±&±*Zz j Q . +QZ 

T Q± %Q+!+XZ QJZ *+QZ ­±@ g 5mH %*Z*2 L4±%Q RU{ *=2• 2 ±­ - ( . j Q . +QZ L j � z l ib{ { 

*=2• 2 ±­ - ( . j Q . +QZ Tj @Z j !*± &@±&±*Zz Q± Z� Jj � ' Z QJZ \ +*%j ! j • Z� +Q] 2 

) 2b L • j [ +• %• 4%+!z+� £ JZ+£JQ ±­ 3) { • - I +* &@±&±*Zz j Q . . - o{ 3Ri _ J+' J 

' ±� ­±@• * Q± QJZ Z[ +*Q+� £ &!j � � +� £ ' ±� Q@±!2 . . - o{ 3R ' ±• &@+*Z* Q_ ± @Z*+zZ� Q+j ! 

Q±_ Z@* ±� Q±& ±­ j ' ±• • Z@' +j !5 @ZQj +! &±z+%• 2 g @±%� z ­!±±@ *ZQ4j ' ; * ­@±• 

HJZ%� £ K j J . Q@ZZQ +* j !*± &@±&±*Zz +� . . - o{ 3R Q± • +Q+£j QZ \ +*%j ! ±4*Q@%'Q+±� i 

' @Zj QZ _ +zZ@ &j \ Z• Z� Q j � z Z� Jj � ' Z _ j !; +� £ Z� \ +@±� • Z� Q2 k � zZ@ j � +� QZ£@j QZz 
%@4j � @Z� Z_ j ! j &&@±j ' Ji ­±±Q4@+z£Z* j ' @±** HJZ%� £ . Jj K j � ~±j z j � z 

HJZ%� £ K j J . Q@ZZQi _ J+' J z± � ±Q ­±@• &j @Q ±­ QJZ . ' JZ• Zi j @Z *%££Z*QZz Q± 

' ±� � Z' Q %& QJZ &%4!+' ±&Z� *&j ' Z* j Q 4±QJ k ~L &@±:Z' Q* n. . - o{ 3R j � z . . - o 

{ 3wS Q± Z� Jj � ' Z ' ±� � Z' Q+\ +Q] ±­ QJZ Z[ +*Q+� £ 4%+!Q Z� \ +@±� • Z� Q2 

) 2 R sJZ � ±Q+±� j ! zZ*+£� +* *%4:Z' Q Q± ' Jj � £Z j Q QJZ zZQj +!Zz zZ*+£� *Qj £Z2 

) 2w Table 2.1 &@Z*Z� Q* QJZ zZ\ Z!±&• Z� Q &j @j • ZQZ@* ±­ QJZ - @±&±*Zz . ' JZ• ZA 

Table 2.1 Development Parameters of SSP-018 

Site A Site B 
Scheme Total Area L4±%Q Ui3l R *=2• 2 L4±%Q 3f iwUR *=2• 2 

Net Site (subject to L4±%Q Ui3l R *=2• 2 L4±%Q hi) 3) *=2• 2 
survey and detailed 
design) 
Proposed Zoning r~nLSr rg 5mHri r( r 

Proposed Maximum L4±%Q f wil Rw *=2• 2 I 
Domestic GFA n- ~BR2US 

Proposed Maximum L4±%Q Ui3l R *=2• 2 I 
Non-domestic GFA n- ~B32{ S 
(excluding GFA for 
G/IC Provision) 
Proposed G/IC GFA M±Q !Z** QJj � Ui3l R *=2• 2 L4±%Q f f ibl b *=2• 2 
G/IC Provision n- ~B32{ S n&@±&±*Zz Q± 4Z n- ~Bw2{ S 

Z[ Z• &QZz ­@±• g CL 
' j !' %!j Q+±� %� zZ@ QJZ I . - S 

Proposed Public L4±%Q RU{ *=2• 2 L4±%Q l ibhU *=2• 2 
Open Space 
Number of Blocks* ) 3 ng 5mH H±• &!Z[ S 

h 
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Site A Site B 
Building Height c M±Q • ±@Z QJj � 3h{ • - I M±Q • ±@Z QJj � l U• - I 

Number of storeys* L4±%Q f h *Q±@Z] * L4±%Q 3w *Q±@Z] * 
n±� Q±& ±­ j Uo*Q±@Z] nZ[ ' !%z+� £ 4j *Z• Z� Q*S 
&±z+%• S 

c Remarks: All design parameters are subject to change at the detailed design stage. 

) 2l s± ' ±• &@ZJZ� *+\ Z!] ' ±• &j @Z QJZ \ +*%j ! +• &j ' Q ±­ QJZ - @±&±*Zz . ' JZ• Zi j 

Tj *Z!+� Z . ' JZ• Z +* j !*± &@Z*Z� QZz ±� Figure 2.2. k � zZ@ QJZ Tj *Z!+� Z . ' JZ• Zi 
� ± 4%+!z+� £ _ +!! 4Z Z@Z' QZz ±� QJZ *' JZ• Z j @Zj _ JZ@Z +* X±� Zz Z+QJZ@ r( r ±@ 

r~±j zr2 s_ ± 3 *Q±@Z] 4%+!z+� £* ±­ 3) • Qj !! %� zZ@ Z[ +*Q+� £ rg 5mHr X±� Z _ +QJ+� QJZ 

4±%� zj @] ±­ . . - o{ 3w . +QZ* L j � z T j @Z j z±&QZz +� QJZ Tj *Z!+� Z . ' JZ• Z Q± 

@Z­!Z' Q QJZ &±**+4!Z @ZzZ\ Z!±&• Z� Q2 C±@ . . - o{ 3Ri Z[ +*Q+� £ 4%+!z+� £* j @Z 

j z±&QZz +� QJZ Tj *Z!+� Z . ' JZ• Z Q± @Z­!Z'Q QJZ ' %• %!j Q+\ Z +• &j ' Q 4Z­±@Z j � z 

j ­QZ@ @ZzZ\ Z!±&• Z� Q2 

) 23{ sJ+* v mL _ +!! ' ±• &j @Z QJZ \ +*%j ! ' Jj � £Z* ±­ 4±QJ QJZ - @±&±*Zz . ' JZ• Z j � z 

QJZ Tj *Z!+� Z . ' JZ• Z j � z QJ%* j &&@j +*Z QJZ \ +*%j ! +• &j ' Q2 

U 
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3 METHODOLOGY 

f 23 K +QJ @Z­Z@Z� ' Z Q± QJZ Town Planning Board Guidelines on Submission of Visual 

Impact Assessment for Planning Application to the Town Planning Board ns- T­ 

- g M±2h3 Si QJ+* v mL _ ±%!z j z±&Q QJZ ­±!!±_ +� £ &@±' Zz%@Z*A 

f 2) 1) Define the assessment area (i.e. visual envelope). sJZ j **Z**• Z� Q j @Zj 

_ ±%!z ' ±\ Z@ QJZ j @Zj ±­ \ +*%j ! +� ­!%Z� ' Z _ +QJ+� _ J+' J QJZ &@±&±*Zz 

zZ\ Z!±&• Z� Q +* &@±� ±%� ' Zz!] \ +*+4!Z ­@±• ; Z] *Z� *+Q+\ Z \ +Z_ Z@*2 sJZ Z[QZ� Q ±­ 

QJZ j **Z**• Z� Q j @Zj _ ±%!z 4Z zZQZ@• +� Zz Jj \ +� £ @Z£j @z Q± QJZ *+XZ ±­ QJZ 

&@±&±*Zz zZ\ Z!±&• Z� Qi QJZ z+*Qj � ' Z ±­ QJZ zZ\ Z!±&• Z� Qi &±QZ� Q+j ! \ +*+4+!+Q] 

­@±• QJZ *Z!Z' QZz \ +Z_ +� £ &±+� Q* i j � z QJZ j ' Q%j ! *+QZ j � z QJZ *%@@±%� z+� £ 

Q±&±£@j &J+' j ! ' ±� z+Q+±� * 2 

f 2f 2) Identify Viewing Points (VPs) within the assessment area. sJZ 

j **Z**• Z� Q _ ±%!z Qj ; Z +� Q± j ' ' ±%� Q \ +Z_ * ­@±• ; Z] !±' j ! j � z *Q@j QZ£+' \ +Z_ +� £ 

&±+� Q*2 D±' j ! v - * j @Z zZQZ@• +� Zz _ +QJ @Z­Z@Z� ' Z Q± QJZ *ZQQ+� £ ±­ QJZ &@±:Z' Q 

j � z \ +Z_ * ±­ !±' j ! *+£� +­+' j � ' Z2 C±@ *Q@j QZ£+' v - n*Si @Z­Z@Z� ' Z _ ±%!z 4Z • j zZ 

Q± Chapter 11 - Urban Design Guidelines in the Hong Kong Planning Standards 

and Guidelines n/ 1- . g S2 v - * *J±%!z 4Z j Q J%• j � Z] Z !Z\ Z! ­±@ j @Zj !+*Q+' 

&@Z*Z� Qj Q+±� ±­ \ +Z_ *2 C±@ Zj ' J +zZ� Q+­+Zz v - * i QJZ+@ *Z� *+Q+\ +Q] _ ±%!z 4Z 

' !j **+­+Zz j * J+£Ji • Zz+%• ±@ !±_ 4] QJZ+@ j ' Q+\ +Q] i &%4!+' &Z@' Z&Q+±� j � z ±QJZ@ 

@Z!Z\ j � Q ­j ' Q±@*2 

f 2h 3) Appraise visual changes. v +*%j ! ' Jj � £Z* ±� \ +*%j ! ' ±• &±*+Q+±� i \ +*%j ! 

±4*Q@%' Q+±� i Z­­Z' Q ±� &%4!+' \ +Z_ * j � z Z­­Z' Q ±� \ +*%j ! @Z*±%@' Z* _ ±%!z 4Z 

j &&@j +*Zz2 - Z@*&Z' Q+\ Z* +� z+' j Q+� £ \ +*%j ! ' Jj � £Z* _ +!! 4Z +!!%*Q@j QZz 4] 

&J±Q±• ±� Qj £Z* ­±@ Zj ' J +zZ� Q+­+Zz v - *2 

b 
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4 VISUAL IMPACT ANALYSIS 

h23 ASSESSMENT AREA 

h2323 sJZ j **Z** • Z� Q j @Zj ­±@ QJ+* v mL +* zZ­+� Zz 4] QJZ \ +*%j ! Z� \ Z!±&Z ±­ QJZ 

+� z+' j Q+\ Z - @±&±*Zz . ' JZ• Z2 sJ+* \ +*%j ! Z� \ Z!±&Z ' ±\ Z@* QJZ ­+Z!z* ±­ \ +Z_ * 

­@±• j !! *Z� *+Q+\ Z \ +Z_ Z@* +� z+@Z' Q *+£JQ ±­ QJZ &@±&±*Zz zZ\ Z!±&• Z� Q2 K +QJ 

\ Z@+­+' j Q+±� 4] £@±%� z +� *&Z' Q+±� i ­±@ . +QZ L i QJZ j **Z** • Z� Q j @Zj +* zZ­+� Zz 4] 

j z+*Qj � ' Z Z=%j ! Q± QJ@ZZ Q+• Z* ±­ QJZ JZ+£JQ nf / S ±­ s 3 j � z s) +� QJZ - @±&±*Zz 

. ' JZ• Zi +2Z2 h) { • i j _ j ] ­@±• . +QZ L2 C±@ . +QZ Ti *+� ' Z QJZ • j [ +• %• 4%+!z+� £ 

JZ+£JQ ±­ QJZ g 5mH ' ±• &!Z[ +* l U• - I i QJZ j **Z** • Z� Q j @Zj +* zZ­+� Zz 4] j 

z+*Qj � ' Z Z=%j ! Q± QJ@ZZ Q+• Z* ±­ QJZ &@±&±*Zz 4%+!z+� £ JZ+£JQi +2Z2 ) wU• i j _ j ] 

­@±• . +QZ T2 sJZ j @Zj * ­±@ . +QZ* L j � z Tj @Z ' ±• 4+� Zz Q± ­±@• QJZ j **Z** • Z� Q 

j @Zj ±­ QJ+* v mL 

Visual Elements in the Assessment Area 

h232) Figure 4.1 *J±_ * QJZ Z[ QZ� Q ±­ j **Z** • Z� Q j @Zj 2 sJZ j @Zj 4@±j z!] Z[ QZ� z* Q± 

HJ+� £ HJZ%� £ ~ ±j z Q± QJZ � ±@QJi - ± ( � ~ ±j z Q± QJZ � ±@QJZj *Qi HJZ%� £ . Jj 

K j � - !j ] £@±%� z Q± QJZ *±%QJZj *Qi Dj + HJ+ 1±; ~ ±j z Q± QJZ *±%QJ j � z HJZ%� £ 

Dj + . Q@ZZQ Q± QJZ _ Z*Q ±­ QJZ . ' JZ• Z2 Figure 4.1 j � z QJZ ­±!!±_ +� £ _ +!! &@Z*Z� Q 

QJZ ' %@@Z� Q j � z ­%Q%@Z \ +*%j ! Z!Z• Z� Q* _ +QJ+� QJZ j **Z** • Z� Q j @Zj A 

h232f sJZ j **Z** • Z� Q j @Zj +* zZ� *Z!] zZ\ Z!±&Zz _ +QJ +� ' @Zj *+� £ � %• 4Z@ ±­ J+£Jo@+*Z 

zZ\ Z!±&• Z� Q* 2 s± QJZ +• • Zz+j QZ _ Z*Q ±­ QJZ . ' JZ• Z +* QJZ HJZ%� £ . Jj K j � 

4%*+� Z* * j @Zj _ JZ@Z +* • +[ Zz _ +QJ J+£Jo@+*Z ±­­+' Z Q±_ Z@* j � z • +zo@+*Z 

+� z%*Q@+j ! 4%+!z+� £* 2 v j @+±%* zZ\ Z!±&• Z� Q* @Zj ' J+� £ j 4±%Q 3) { • - I ±@ j 4±\ Z 

j @Z !±' j QZz Q± QJZ +• • Zz+j QZ � ±@QJ_ Z*Q j � z *±%QJ_ Z*Q ±­ QJZ . ' JZ• Zi +� ' !%z+� £ 

T+!!+±� - !j Xj mm nj 4±%Q 3f { • - I Si T+!!+±� - !j Xj nj 4±%Q 3) { • - I Si H!+­­±@z HZ� Q@Z 

nj 4±%Q 3) U• - I S j � z Dj _ u* H±• • Z@' +j ! - !j Xj nj 4±%Q 3f { • - I S2 TZ*+zZ* i QJZ@Z 

j @Z *Z\ Z@j ! ­%Q%@Z J+£Jo@+*Z � ±� oz±• Z*Q+' zZ\ Z!±&• Z� Q* ±­ j 4±%Q 3f { • - I Q± 

QJZ ­%@QJZ@ � ±@QJ_ Z*Q ±­ QJZ . ' JZ• Zi +� ' !%z+� £ QJZ &@±&±*Zz zZ\ Z!±&• Z� Q* 

' ±\ Z@Zz 4] &!j � � +� £ j &&!+' j Q+±� * � ±* 2 L51 . 5w3b j � z L51. 5w) { j &&@±\ Zz 4] QJZ 

s- T +� ) { ) { 2 

R 
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h232h sJZ � ±@QJZ@� j � z Zj *QZ@� *+zZ* ±­ QJZ j **Z**• Z� Q j @Zj +* j zZ� *Z!] zZ\ Z!±&Zz 

@Z*+zZ� Q+j ! j @Zj _ +QJ &@±!±� £Zz @ZzZ\ Z!±&• Z� Q j ' Q+\ +Q+Z*2 sJZ j @Zj ' ±• &@+*Z* 
J+£Jo@+*Z @Z*+zZ� Q+j ! zZ\ Z!±&• Z� Q* i • +zo@+*Z @Z*+zZ� Q+j ! Q±_ Z@* j � z !±_ o@+*Z 

QZ� Z• Z� Q 4%+!z+� £*2 s± QJZ � ±@QJZj *Q ±­ QJZ . ' JZ• Z +* j £@±%& ±­ @Z*+zZ� Q+j ! 

zZ\ Z!±&• Z� Q* @Zj ' J+� £ j 4±%Q 3) { • - I ±@ j 4±\ Zi +� ' !%z+� £ TZj ' ±� D±z£Z 
nj 4±%Q 3b{ • - I Si D±Q%* / ±%*Z nj 4±%Q 3f U• - I Si / Z] j L=%j nj 4±%Q 3) { • - I Si 

/ Z] j H@]*Qj ! nj 4±%Q 3) { • - I Si / Z] j . Qj @ nj 4±%Q 3) { • - I S j � z / Z] j I Z!+£JQ 
nj 4±%Q 3) { • - I S2 sJZ 4%+!z+� £ JZ+£JQ ±­ QJZ k ~L o+� +Q+j QZz 1+• . J+� Dj � Z5 C%; 

K j . Q@ZZQ I Z\ Z!±&• Z� Q - @±:Z' Q n. . - o{ 3RS !±' j QZz Q± QJZ � ±@QJ ±­ QJZ . ' JZ• Z 

+* j 4±%Q 3) { • - I 2 s± QJZ Zj *Q ±­ QJZ . ' JZ• Z +* k � HJj % Y*Qj QZ _ +QJ Q±_ Z@* 
• j +� !] ±­ j 4±%Q 3) { • - I 2 

h232U sJZ *±%QJZ@� *+zZ ±­ QJZ j **Z**• Z� Q j @Zj ' ±• &@+*Z* \ j @+±%* !±_ o@+*Z ­j ' +!+Q+Z* 

4%Q j !*± 4%+!z+� £* _ +QJ J+£J 4%+!z+� £ JZ+£JQ*2 s± QJZ +• • Zz+j QZ *±%QJ ±­ QJZ 

. ' JZ• Z +* . Jj • . J%+ - ± . &±@Q* g @±%� zi *Z@\ +� £ j * QJZ • j :±@ &%4!+' ±%Qz±±@ 

*&j ' Z +� QJZ \ +' +� +Q] 2 s± QJZ ­%@QJZ@ *±%QJ ±­ QJZ &!j ] £@±%� z +* QJZ !±_ o@+*Z 

HJZ%� £ . Jj K j � sZ• &±@j @] K J±!Z*j !Z - ±%!Q@] V j @; ZQ2 s± QJZ ­%@QJZ@ 

*±%QJ_ Z*Q ±­ QJZ . ' JZ• Z +* j ' !%*QZ@ ±­ J+£Jo@+*Z @Z*+zZ� Q+j ! zZ\ Z!±&• Z� Q* 

+� ' !%z+� £ sJZ - j ' +­+' j ±­ j 4±%Q 3bU Q± 3wU• - I 2 ( � QJZ ±QJZ@ *+zZ ±­ QJZ - ±%!Q@] 

V j @; ZQi QJZ@Z +* j ­%Q%@Z &%4!+' J±%*+� £ zZ\ Z!±&• Z� Q ±­ j 4±%Q 3U{ • - I &!j � � Zz 

4] QJZ g ±\ Z@�• Z� Q j Q QJZ K j � £ HJZ±� £ Cj ' Q±@] Y*Qj QZ *+QZ _ JZ@Z +* j z:j ' Z� Q 

Q± j � Z[ +*Q+� £ @Z*+zZ� Q+j ! zZ\ Z!±&• Z� Q ±­ j 4±%Q 3 . { • - I � j • Zz sJZ . &j @; !Z2 

s± QJZ ­%@QJZ@ *±%QJZj *Q ±­ QJZ . ' JZ• Z +* C±@Q%� Z Y*Qj QZ j � z / j � £ HJ%� H±%@Q 

_ +QJ Q±_ Z@* • j +� !] ±­ j 4±%Q w{ Q± 3) { • - I 2 

h232b L&j @Q ­@±• . Jj • . J%+ - ± . &±@Q*£@±%� zi QJZ@Z j @Z j !*± *Z\ Z@j ! &%4!+' ±%Qz±±@ 

*&j ' Z* !±' j QZz _ +QJ+� QJZ j **Z**• Z� Q j @Zj 2 s± QJZ *±%QJZj *Q ±­ C±@Q%� Z Y*Qj QZ 

+* HJZ%� £ . Jj K j � - !j ] £@±%� z *Z@\+� £ j * j • j :±@ ±&Z� *&j ' Z Q± QJZ 

� Z+£J4±%@J±±z2 s± QJZ +• • Zz+j QZ Zj *Q j � z ­%@QJZ@ � ±@QJ_ Z*Q ±­ QJZ . ' JZ• Z 

j @Z / +� £ K j J . Q@ZZQ - !j ] £@±%� z j � z K +� £ / ±� £ . Q@ZZQ ~Z*Q g j @zZ� 

@Z*&Z' Q+\ Z!] 2 

w 
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h232R s± ' ±� ' !%zZi QJZ j **Z**• Z� Q j @Zj +* zZ� *Z!] zZ\ Z!±&Zz _ +QJ +� ' @Zj *+� £ 

� %• 4Z@ ±­ J+£Jo@+*Z zZ\ Z!±&• Z� Q*2 I Z\ Z!±&• Z� Q* @Zj ' J+� £ 3) { • - I ±@ j 4±\ Z 

j @Z ' ±• • ±� j @±%� z QJZ . ' JZ• Z _ J+!Z QJZ@Z j @Z *Z\ Z@j ! Z[ +*Q+� £ ±@ ­%Q%@Z 

zZ\ Z!±&• Z� Q* ±­ j 4±%Q 3h{ Q± 3wU• - I i *%' J j * sJZ - j ' +­+' j j � z QJZ ­%Q%@Z 

&%4!+' J±%*+� £ zZ\ Z!±&• Z� Q j Q QJZ K j � £ HJZ±� £ Cj ' Q±@] Y*Qj QZ *+QZ2 sJ@ZZ 
• j :±@ &%4!+' ±%Qz±±@ *&j ' Z* j � z ±&Z� oj +@ ­j ' +!+Q+Z* j @Z +zZ� Q+­+Zzi +� ' !%z+� £ 

. Jj • . J%+ - ± . &±@Q*£@±%� zi / +� £ K j J . Q@ZZQ - !j ] £@±%� z j � z HJZ%� £ . Jj 
K j � - !j ] £@±%� z j @Z +zZ� Q+­+Zz Q± QJZ *±%QJi Zj *Q j � z *±%QJZj *Q ±­ QJZ . ' JZ• Z2 

h2) IDENTIFICATION OF VIEWING POINTS 

h2) 23 Tj *Zz ±� QJZ j **Z**• Z� Q j @Zj j � z \ +*%j ! Z!Z• Z� Q* +zZ� Q+­+Zzi *+[ !±' j ! \ +Z_ +� £ 
&±+� Q* nv - *S j @Z +zZ� Q+­+Zz _ +QJ+� QJZ \ +*%j ! Z� \ Z!±&Z j * +� z+' j QZz ±� Figure 

4.2. L!! • j :±@ &%4!+' ±%Qz±±@ *&j ' Z* j @Z +� ' !%zZz +� QJ+* j **Z**• Z� Q2 Figure 

4.3 QJZ� &@Z*Z� Q* QJZ !±' j Q+±� ±­ QJZ *Q@j QZ£+' \ +Z_ +� £ &±+� Q +zZ� Q+­+Zz _ +QJ 

@Z­Z@Z� ' Z Q± QJZ / 1- . g 2 

Table 4.1 Viewing Points 

VP Location Approximate Distance 
from the Scheme 

Local Viewing Points 

v - 3 / +� £ K j J . Q@ZZQ - !j ] £@±%� z 3) { • 
v - ) . Jj • . J%+ - ± . &±@Q* g @±%� z 3U{ • 

v - f HJZ%� £ . Jj K j � - !j ] £@±%� z h{ { • 

v - h 0%� ' Q+±� ±­ HJZ%� £ K j J . Q@ZZQ j � z k � HJj % 3) { • 
. Q@ZZQ 

v - U Y[ +Q T3 ±­ Dj + HJ+ 1±; ~j +!_ j ] . Qj Q+±� 3w{ • 

v - b K +� £ / ±� £ . Q@ZZQ ~Z*Q g j @zZ� ) ) { • 

Strategic Viewing Point 
v - R . %� , j Q . Z� VZ• ±@+j ! - j @; U2) ; • 

l 
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h2f APPRAISAL OF VISUAL CHANGES 

h2f 23 - J±Q±* ±­ QJZ Z[ +*Q+� £ ' ±� z+Q+±� j � z &J±Q±• ±� Qj £Z* ±­ 4±QJ QJZ - @±&±*Zz 

. ' JZ• Z j � z QJZ Tj *Z!+� Z . ' JZ• Z j @Z &@Z&j @Zz ­±@ ­%!! j &&@j +* j ! j � z 

' ±• &j @+*±� ±­ QJZ \ +*%j ! ' Jj � £Z* 4Z­±@Z j � z j ­QZ@ QJZ &@±&±*Zz 
@ZzZ\ Z!±&• Z� Q j Q QJZ . ' JZ• Z Q±£ZQJZ@ _ +QJ ­%Q%@Z zZ\ Z!±&• Z� Q* _ +QJ+� +Q* 

\ +' +� +Q] 2 sJZ ­±!!±_ +� £ _ +!! zZ* ' @+4Z QJZ \ +*%j ! ' ±• &±*+Q+±� j � z j &&@j +*Z \ +*%j ! 

' Jj � £Z* ±­ \ +Z_ * ­±@ Zj ' J *Z!Z' QZz v - 2 Table 4.2 +� QJZ !j QZ@ &j @Q ±­ QJ+* *Z' Q+±� 

_ +!! *%• • j @+*Z QJZ \ +*%j ! ' Jj � £Z* ±­ j !! *Z\ Z� \ +Z_ +� £ &±+� Q*2 

VP1 - Hing Wah Street Playground 

h2f 2) m� j ' ' ±@zj � ' Z _ +QJ Figures 4.2, v - 3 +* j 4±%Q 3) { • Q± QJZ Zj *Q ±­ QJZ . ' JZ• Z2 

/ +� £ K j J . Q@ZZQ - !j ] £@±%� z +* j ­±±Q4j !! &+Q' J _ +QJ±%Q j � ] &j **+\ Z @Z' @Zj Q+±� j ! 

­j '+!+Q] 2 L!QJ±%£J v - 3 +* '! ±*Z Q± QJZ . ' JZ• Zi ' ±� *+zZ@Zz QJj Q j ' Q+\ Z ­±±Q4j !! 

j ' Q+\ +Q+Z* +� \ ±!\ Z !Z** &%4!+' \ +Z_ Z@* _ J± j @Z *Z� *+Q+\ Z Q± \ +*%j ! ' ±� ' Z@�* j � z 

' Jj � £Z* i QJZ \ +*%j ! *Z� *+Q+\ +Q] ±­ &%4!+' \ +Z_ Z@* ­@±• QJ+* v - +* £@j zZz j * 
medium. 

Visual Composition and Visual Obstruction 

h2f 2f Figure 4.4 &@Z*Z� Q* QJZ Z[ +*Q+� £ \ +*%j ! ' ±• &±*+Q+±� ±­ QJZ \ +Z_ ­@±• v - 3 j � z 
&±QZ� Q+j ! \ +*%j ! ' ±• &±*+Q+±� * %� zZ@ QJZ Tj *Z!+� Z . ' JZ• Z j � z QJZ - @±&±*Zz 

. ' JZ• Z @Z*&Z' Q+\ Z!] 2 

h2f 2h K +QJ @Z­Z@Z� ' Z Q± Figure 4.4, QJZ ­±@Z£@±%� z ±­ QJZ \ +Z_ ­@±• v - 3 +* z±• +� j QZz 

4] / Z] j L=%j nj 4±%Q 3) { • - I S j � z QJZ ­±±Q4j !! &+Q' J ±­ QJZ - !j ] £@±%� z2 / Z] j 

L=%j ­±@• * j *%4*Qj � Q+j ! &j @Q ±­ QJZ \ +*%j ! ' ±• &±*+Q+±� ±­ QJZ \ +Z_ ­@±• v - 32 

sJZ 4j ' ; £@±%� z ±­ QJZ \ +Z_ +* ­±@• Zz 4] QJZ zZ� *Z %@4j � zZ\ Z!±&• Z� Q � Zj @ 

HJZ%� £ . Jj K j � T%*+� Z** L@Zj i *%' J j * T+!!+±� - !j Xj n j 4±%Q 3) { • - I Si T+!+ +±� 

- !j Xj mm nj 4±%Q 3f { • - I Si HJj @• +� £ g j @zZ� nj 4±%Q 3{ { • - I S j � z sJZ L• %*Zz 

nj 4±%Q 3{ { • - I S2 sJZ !±' j ! \ +*%j ! ' ±� QZ[ Q +* zZ� *Z _ +QJ 4%+!z+� £* ' ±• • ±� !] 

@Zj ' J+� £ j 4±%Q 3) { • - I ±@ j 4±\ Z2 L � ±&Z� *; ] \ +Z_ +* j \ j +!j 4!Z j Q v - 32 

h2f 2U k � zZ@ QJZ - @±&±*Zz . ' JZ• Zi QJZ &@±&±*Zz zZ\ Z!±&• Z� Q j Q . . - o{ 3R nj 4±%Q 

3) { • - I S _ ±%!z 4Z \ +*+4!Z ±� QJZ 4j ' ; £@±%� z ±­ QJZ \ +Z_ ­@±• v - 32 sJZ 

&@±&±*Zz s3 j � z s) _ +QJ+� QJZ . ' JZ• Z j @Zj _ ±%!z 4Z \ +*+4!Z +� ­@±� Q ±­ QJZ 

zZ� *Z %@4j � zZ\ Z!±&• Z� Q* � Zj @ HJZ%� £ . Jj K j � T%*+� Z** L@Zj 2 K +QJ z%Z 

@Z£j @z Q± QJZ !±' j ! \ +*%j ! ' ±� QZ[ Qi QJZ &@±&±*Zz s3 j � z s) j @Z ±­ ' ±• &j Q+4!Z 

10 
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j � z *+• +!j @ *+XZ j � z JZ+£JQi j * ' ±• &j @Zz Q± / Z] j L=%j j � z QJZ &@±&±*Zz 

zZ\ Z!±&• Z� Q j Q . . - o{ 3R2 L!QJ±%£J QJZ - @±&±*Zz . ' JZ• Z _ ±%!z ±4*Q@%' Q j 

&±@Q+±� ±­ QJZ ±&Z� *; ] \ +Z_ i QJZ ±4*Q@%' Q+±� +* !Z** *%4*Qj � Q+j ! QJj � QJZ ±� Z 

' j %*Zz 4] / Z] j L=%j 2 

h2f 2b v j @+±%* • +Q+£j Q+±� • Zj *%@Z* j @Z +� ' !%zZz +� QJZ - @±&±*Zz . ' JZ• Z Q± Z� Jj � ' Z 

QJZ \ +*%j ! ' ±• &±*+Q+±� j � z ±4*Q@%' Q+±� 2 s± • +� +• +XZ QJZ 4!±' ; j £Z ±­ \ +Z_ * i QJZ 

&@±&±*Zz s3 j � z s) j @Z z+*&±*Zz +� j � ±@+Z� Qj Q+±� &j @j !!Z! Q± QJZ \ +Z_ Q±_ j @z* 

QJZ . ' JZ• Z ­@±• v - 32 sJZ &@±&±*Zz • j [ +• %• 4%+!z+� £ JZ+£JQ ±­ 3h{ • - I 

j !*± Z� j 4!Z* j *!+• • Z@ 4%+!z+� £ ­±@• _ J+' J ­%@QJZ@ @Zz%' Z* QJZ \ +*%j ! 
±4*Q@%' Q+±� Q± QJZ *; ] \ +Z_ 2 g @±%� z ­!±±@ *ZQ4j ' ; * ­@±• / +� £ K j J . Q@ZZQ j � z 

HJZ%� £ . Jj K j � ~±j z _ +!! ­%@QJZ@ @Zz%' Z QJZ 4%+!z+� £ • j ** j � z \ +*%j ! 

±4*Q@%' Q+±� i +� &j @Q+' %!j @ j Q Z] Z !Z\ Z!2 

h2f 2R K +QJ QJZ j 4±\ Z • +Q+£j Q+±� • Zj *%@Z* i zZ*&+QZ QJZ &@±&±*Zz zZ\ Z!±&• Z� Q j Q QJZ 

. ' JZ• Zi j *%4*Qj � Q+j ! &±@Q+±� ±­ QJZ ±&Z� *; ] \ +Z_ ­@±• v - 3 _ +!! 4Z &@Z*Z@\ Zz2 

C%@QJZ@• ±@Zi QJZ \ +*%j ! &Z@• Zj 4+!+Q] j !±� £ C%; K +� £ . Q@ZZQ ­@±• v - 3 _ +!! 4Z 

&@Z*Z@\Zz %� zZ@ QJZ - @±&±*Zz . ' JZ• Z2 sJ%* i j * !+£JQ!] j z\ Z@*Z +• &j ' Q Q± QJZ 

\ +*%j ! ' ±• &±*+Q+±� j � z ±4*Q@%' Q+±� +* ' ±� *+zZ@Zz2 

Effect on Public Viewers and Visual Resources 

h2f 2w M±QZz QJj Q / +� £ K j J . Q@ZZQ - !j ] £@±%� z +* j ­±±Q4j !! &+Q' J _ +QJ±%Q j � ] &j **+\ Z 

@Z' @Zj Q+±� j ! ­j ' +!+Q] i &%4!+' \ +Z_ Z@* +� \ ±!\ Zz +� Q± j ' Q+\ Z ­±±Q4j !! j ' Q+\ +Q+Z* j @Z 

!Z** *Z� *+Q+\ Z Q± \ +*%j ! ' ±� ' Z@�* j � z ' Jj � £Z*2 sJ%* i QJZ +• &±@Qj � ' Z j � z \ j !%Z 

±­ QJZ *; ] \ +Z_ +* � ±Q ±­ &@+±@+Q] 2 K +QJ QJZ j ­±@Z• Z� Q+±� Zz • +Q+£j Q+±� • Zj *%@Z* i 

QJZ &±QZ� Q+j ! � Z£j Q+\ Z \ +*%j ! +• &j ' Q ' j %*Zz 4] QJZ - @±&±*Zz . ' JZ• Z ' j � 4Z 

j zz@Z**Zz j � z • +� +• +*Zz2 sJ%* QJZ - @±&±*Zz . ' JZ• Z _ ±%!z ±� !] ' j %*Z j 

*!+£JQ @Z*%!Qj � Q Z­­Z' Q Q± &%4!+' \ +Z_ Z@*2 ( � QJZ ' ±� Q@j @] i +Q +* • ±@Z +• &±@Qj � Q Q± 

' ±� *+zZ@ _ JZQJZ@ QJZ - @±&±*Zz . ' JZ• Z _ ±%!z j ­­Z' Q QJZ ±\ Z@j !! \ +*%j ! ' ±� QZ[ Q 

j � z ' @Zj QZ \ +*%j ! +� ' ±• &j Q+4+!+Q] 2 L* ' ±• &j @Zz Q± QJZ Z[ +*Q+� £ \ +*%j ! ' ±� QZ[ Qi 

QJZ - @±&±*Zz . ' JZ• Z Jj * j *+• +!j @ j � z ' ±• &j Q+4!Z 4%+!z+� £ JZ+£JQi • j ** j � z 

* ' j !Z _ +QJ QJZ � Z+£J4±%@+� £ zZ\ Z!±&• Z� Q* i *%' J j * / Z] j L=%j nj 4±%Q 

3) { • - I S2 sJZ@Z­±@Zi j � Z£!+£+4!Z Z­­Z' Q ±� \ +*%j ! @Z*±%@' Z* ' j %*Zz 4] QJZ 

- @±&±*Zz . ' JZ• Z +* ' ±� *+zZ@Zz2 
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VP2 - Sham Shui Po Sports Ground 

h2f 2l m� j ' ' ±@zj � ' Z _ +QJ Figures 4.2, v - ) +* j 4±%Q 3U{ • Q± QJZ *±%QJ ±­ QJZ . ' JZ• Z2 

. Jj • . J%+ - ± . &±@Q* g @±%� z ' ±• &@+*Z* j *&±@Q* £@±%� zi j ­±±Q4j !! &+Q' Ji Q_ ± 

4j * ; ZQ4j !! ' ±%@Q* j � z j � ZQ4j !! ' ±%@Q2 s±£ZQJZ@ _ +QJ QJZ &@±\ +*+±� ±­ &j **+\ Z 
@Z' @Zj Q+±� j ! ­j ' +!+Q+Z* j � z *+QQ+� £o±%Q j @Zj * i QJZ . &±@Q* g @±%� z +* J+£J!] %Q+!+*Zz 

4] QJZ £Z� Z@j ! &%4!+' 2 sJ%* i QJZ \ +*%j ! *Z� *+Q+\ +Q] ±­ &%4!+' \ +Z_ Z@* ­@±• QJ+* v - 

+* £@j zZz j * high. 

Visual Composition and Visual Obstruction 

h2f 23{ Figure 4.5 &@Z*Z� Q* QJZ Z[ +*Q+� £ \ +*%j ! ' ±• &±*+Q+±� ±­ QJZ \ +Z_ ­@±• v - ) j � z 

&±QZ� Q+j ! \ +*%j ! ' ±• &±*+Q+±� * %� zZ@ QJZ Tj *Z!+� Z . ' JZ• Z j � z QJZ - @±&±*Zz 

. ' JZ• Z @Z*&Z' Q+\ Z!] 2 

h2f 233 sJZ ' %@@Z� Q ­±@Z£@±%� z ±­ QJZ \ +Z_ ­@±• v - ) +* • j +� !] QJZ ±&Z� oj +@ *&±@Q* 

­j ' +!+Q+Z* j � z Q@ZZ* +� *+zZ . Jj • . J%+ - ± . &±@Q* g @±%� z2 L!QJ±%£J / j � £ HJ%� 

H±%@Q nj 4±%Q 33 { • - I S Q± QJZ Zj *Q ±­ v - ) Jj \ Z *%4*Qj � Q+j !!] 4!±' ; Zz QJZ *; ] 

\ +Z_ i +� ±\ Z@j !!i j _ +zZ ±&Z� *; ] \ +Z_ ' j � 4Z Z� :±] Zz j Q v - ) 2 sJZ zZ� *Z J+£J­ 

@+*Z zZ\ Z!±&• Z� Q j !±� £ / +� £ K j J . Q@ZZQ j � z HJZ%� £ K j J . Q@ZZQi *%' J j * 

/ Z] j L=%j nj 4±%Q 3) { • - I Si H. s nj 4±%Q 3{ { • - I S j � z HJj @• +� £ g j @zZ� 

nj 4±%Q 3{ { • - I S Jj \ Z ­±@• %!j QZz QJZ 4j ' ; £@±%� z ±­ QJZ \ +Z_ ­@±• v - ) 2 

h2f 23) m� j ' ' ±@zj � ' Z _ +QJ Figure 4.5, ­±@ QJZ - @±&±*Zz . ' JZ• Zi QJZ &@±&±*Zz 

zZ\ Z!±&• Z� Q j Q . . - o{ 3R nj 4±%Q 3) { • - I S _ ±%!z 4Z \ +*+4!Z j !QJ±%£J • ±*Q 

&±@Q+±� ±­ +Q _ ±%!z 4Z 4ZJ+� z H. s j � z HJj @• +� £ g j @zZ� 2 L!QJ±%£J QJZ Q_± 

@Z*+zZ� Q+j ! Q±_ Z@* %� zZ@ QJZ - @±&±*Zz . ' JZ• Z _ ±%!z j &&Zj @ *!+£JQ!] Qj !!Z@ QJj � 

QJZ zZ\ Z!±&• Z� Q* j !±� £ / +� £ K j J . Q@ZZQ j � z HJZ%� £ K j J . Q@ZZQi QJZ 

- @±&±*Zz . ' JZ• Z &±**Z**Z* j ' ±• &j Q+4!Zi j &&@±&@+j QZ j � z Jj @• ±� +±%* *' j !Z 

Q± +� QZ£@j QZ _ +QJ QJZ Z[ +*Q+� £ \ +*%j ! ' ±� QZ[ Q2 MZ£!+£+4!Z +• &j ' Q Q± QJZ \ +*%j ! 

' ±• &±*+Q+±� ±­ QJZ \ +Z_ ­@±• v - ) +* ' ±� *+zZ@Zz2 

h2f 23f K +QJ @Z£j @z Q± \ +*%j ! ±4*Q@%' Q+±� i QJZ - @±&±*Zz . ' JZ• Z _ ±%!z ' j %*Z � ± 

±4*Q@%' Q+±� Q± QJZ ­±@Z£@±%� z ±­ QJZ \ +Z_ ­@±• v - ) 2 K +QJ QJZ • +Q+£j Q+±� 

• Zj *%@Z* ±­ *!+• • Z@ 4%+!z+� £ ­±@• j � z _ +zZ@ 4%+!z+� £ *Z&j @j Q+±� +� ' !%zZz 

%� zZ@ QJZ - @±&±*Zz . ' JZ• Zi ±� !] j • +� +• j ! &±@Q+±� ±­ QJZ _ +zZ ±&Z� *; ] \ +Z_ 

_ ±%!z 4Z ±4*Q@%' QZz2 sJZ ±\ Z@j !! \ +*%j ! ±4*Q@%' Q+±� +* ' ±� *+zZ@Zz j * � Z£!+£+4!Z2 
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URA Cheung Wah Street I Cheung Sha Wan Road Development Scheme (SSP-018) September 2021 

Effect on Public Viewers and Visual Resources 

h2f 23h L* QJZ - @±&±*Zz . ' JZ• Z +� QZ£@j QZ* _ +QJ QJZ Z[ +*Q+� £ \ +*%j ! ' ±� QZ[Qi QJZ 

- @±&±*Zz . ' JZ• Z _ ±%!z � ±Q ' @Zj QZ j � ] *±@Z QJ%• 4 zZ\ Z!±&• Z� Q j � z \ +*%j ! 

+� ' ±• &j Q+4+!+Q] 2 K J+!Z QJZ _ +zZ ±&Z� *; ] \ +Z_ +* j � +• &±@Qj � Q \ +*%j ! @Z*±%@' Z 
j � z \ j !%Z ­±@ &%4!+' \ +Z_ Z@* ' ±� *+zZ@Zz QJZ J+£J !Z\ Z! ±­ &%4!+' %Q+!+* j Q+±� ±­ QJZ 

. &±@Q* g @±%� zi _ +QJ QJZ • +Q+£j Q+±� • Zj *%@Z* +� ' !%zZzi QJZ _ +zZ ±&Z� *; ] \ +Z_ 

4Z+� £ Z� :±] Zz j Q v - ) +* _ Z!! &@Z*Z@\Zz %� zZ@ QJZ - @±&±*Zz . ' JZ• Z2 sJ%* i 

� Z£!+£+4!Z Z­­Z' Q ±� &%4!+' \ +Z_ Z@* j � z \ +*%j ! @Z*±%@' Z* +* ' ±� *+zZ@Zz2 

VP3 - Cheung Sha Wan Playground 

h2f 23U m� j ' ' ±@zj � ' Z _ +QJ Figures 4.2, v - f +* j 4±%Q h{ { • Q± QJZ *±%QJZj *Q ±­ QJZ 

. ' JZ• Z2 TZ+� £ *%@@±%� zZz 4] j £@±%& ±­ @Z*+zZ� Q+j ! zZ\ Z!±&• Z� Q* i QJ+* 

- !j ] £@±%� z +* J+£J!] %Q+!+*Zz 4] QJZ £Z� Z@j ! &%4!+' ­±@ +Q* @Z' @Zj Q+±� j ! ­j '+!+Q+Z* 

*%' J j * ­±±Q4j !! &+Q' Ji 4j * ; ZQ4j !! ' ±%@Qi *; j Q+� £ @+� ; i ' J+!z@Z� u* &!j ] £@±%� z j � z 

*+QQ+� £ ±%Q j @Zj *2 sJZ@Z­±@Zi QJZ \ +*%j ! *Z� *+Q+\ +Q] ±­ &%4!+' \ +Z_ Z@* ­@±• QJ+* v - 
+* £@j zZz j * high. 

Visual Composition and Visual Obstruction 

h2f 23b Figure 4.6 &@Z*Z� Q* QJZ Z[ +*Q+� £ \ +*%j ! ' ±• &±*+Q+±� ±­ QJZ \ +Z_ ­@±• v - f j � z 
&±QZ� Q+j ! \ +*%j ! ' ±• &±*+Q+±� * %� zZ@ QJZ Tj *Z!+� Z . ' JZ• Z j � z QJZ - @±&±*Zz 

. ' JZ• Z @Z*&Z' Q+\ Z!] 2 

h2f 23R sJZ ' %@@Z� Q ­±@Z£@±%� z ±­ QJZ \ +Z_ ­@±• v - f +* • j +� !] QJZ ±&Z� oj +@ *&±@Q* 

­j ' +!+Q+Z* j � z Q@ZZ* +� *+zZ HJZ%� £ . Jj K j � - !j ] £@±%� z2 sJZ zZ� *Z J+£Jo@+*Z 

@Z*+zZ� Q+j ! Q±_ Z@* ±­ k � HJj % Y*Qj QZ nj 4±%Q 3) { • - I Si / Z] j L=%j nj 4±%Q 

3) { • - I S j � z C±@Q%� Z Y*Qj QZ nj 4±%Q b{ o 3) { • - I S Jj \ Z ' ±• &±*Zz QJZ 

4j ' ; £@±%� z ±­ QJZ \ +Z_ ­@±• v - f 2 L _ +zZ ±&Z� *; ] \ +Z_ +* j \ j +!j 4!Z ±� Q±& ±­ 

QJZ*Z @Z*+zZ� Q+j ! Q±_ Z@*2 

h2f 23w K +QJ @Z­Z@Z� ' Z Q± Figure 4.6, QJZ - @±&±*Zz . ' JZ• Z +* ±­ ' ±• &j Q+4!Z JZ+£JQ 

_ +QJ QJZ @Z*+zZ� Q+j ! Q±_ Z@* ±­ C±@Q%� Z Y*Qj QZ j � z k � HJj % Y*Qj QZ _ J+' J 
zZ• ±� *Q@j QZ* +Q* ­%!! +� QZ£@j Q+±� j � z Jj @• ±� ] _ +QJ QJZ Z[ +*Q+� £ \ +*%j ! ' ±� QZ[ Q2 

TZ*+zZ* i QJZ - @±&±*Zz . ' JZ• Z _ ±%!z � ±Q +� z%' Z ±4*Q@%' Q+±� Q± QJZ _ +zZ ±&Z� 

*; ] \ +Z_ 4Z+� £ Z� :±] Zz j Q v - f 2 sJ%* i j � Z£!+£+4!Z Z­­Z' Q Q± \ +*%j ! ' ±• &±*+Q+±� 

j � z ±4*Q@%' Q+±� +* ' ±� *+zZ@Zz2 
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URA Cheung Wah Street I Cheung Sha Wan Road Development Scheme (SSP-018) September 2021 

Effect on Public Viewers and Visual Resources 

h2f 23l sJZ ±&Z� *; ] \ +Z_ +* j � +• &±@Qj � Q \ +*%j ! @Z*±%@' Z ­±@ &%4!+' \ +Z_ Z@* ' ±� *+zZ@Zz 

QJZ J+£J !Z\ Z! ±­ &%4!+' %Q+!+* j Q+±� j � z &j **+\ Z @Z' @Zj Q+±� j ! j ' Q+\ +Q+Z* j Q QJZ 

- !j ] £@±%� z2 M±QZz QJj Q QJZ ±&Z� *; ] \ +Z_ 4Z+� £ Z� :±] Zz j Q v - f ' j � 4Z 
&@Z*Z@\Zz j � z QJZ - @±&±*Zz . ' JZ• Z ­%!!] +� QZ£@j QZ* _ +QJ QJZ Z[ +*Q+� £ \ +*%j ! 

' ±� QZ[ Qi j � Z£!+£+4!Z Z­­Z' Q ±� &%4!+' \ +Z_ Z@* j � z \ +*%j ! @Z*±%@' Z* +* ' ±� *+zZ@Zz2 

VP4 - Junction of Cheung Wah Street and Un Chau Street 

h2f 2) { m� j ' ' ±@zj � ' Z _ +QJ Figures 4.2, v - h +* j 4±%Q 3) { • Q± QJZ � ±@QJZj *Q ±­ QJZ 

. ' JZ• Z2 sJ+* :%� ' Q+±� *Z@\Z* j * j ' ±� � Z' Q±@ 4ZQ_ ZZ� QJZ Hj @+Qj * V Zz+' j ! 

HZ� Q@Z j � z . ± k ; Y*Qj QZ Q±_ j @z* QJZ Q@j � *&±@Q j � z ' ±• • %� +Q] ­j ' +!+Q+Z* j !±� £ 

HJZ%� £ . Jj K j � ~±j z2 L!QJ±%£J QJZ z%@j Q+±� ±­ *+£JQ Q±_ j @z* QJZ . ' JZ• Z ±­ 

&%4!+' \ +Z_ Z@* j Q v - h +* *J±@Qi QJZ !Z\ Z! ±­ &ZzZ*Q@+j � j � z 4%*+� Z** j ' Q+\ +Q+Z* j Q 

QJ+* :%� ' Q+±� +* J+£J2 sJ%* i QJZ \ +*%j ! *Z� *+Q+\ +Q] ±­ &%4!+' \ +Z_ Z@* ­@±• QJ+* v - 
+* £@j zZz j * high. 

Visual Composition and Visual Obstruction 

h2f 2) 3 Figure 4.7 &@Z*Z� Q* QJZ Z[ +*Q+� £ \ +*%j ! ' ±• &±*+Q+±� ±­ QJZ \ +Z_ ­@±• v - h j � z 

&±QZ� Q+j ! \ +*%j ! ' ±• &±*+Q+±� * %� zZ@ QJZ Tj *Z!+� Z . ' JZ• Z j � z QJZ - @±&±*Zz 
. ' JZ• Z @Z*&Z' Q+\ Z!] 2 

h2f 2) ) V +zo@+*Z Q± J+£Jo@+*Z @Z*+zZ� Q+j !5 ' ±• • Z@' +j ! zZ\ Z!±&• Z� Q* i +� ' !%z+� £ / +£J ( � Z 

nj 4±%Q 33{ • - I Si . Zj - j � ±@j • j H±%@Q nj 4±%Q wU• - I S j � z sJZ - j ' +­+' j 

nj 4±%Q 3bUo3wU• - I Si Jj \ Z z±• +� j QZz QJZ \ +Z_ ­@±• v - hi QJ%* &%4!+' \ +Z_ Z@* 

j Q v - h 'j � ±� !] j ' ' Z** Q± j � j @@±_ *; ] \ +Z_ 2 

h2f 2) f C±@ QJZ - @±&±*Zz . ' JZ• Zi QJZ &@±&±*Zz zZ\ Z!±&• Z� Q j Q . . - o{ 3R _ ±%!z 4Z 

\ +*+4!Z ­@±• v - h2 V ±*Q &±@Q+±� * ±­ QJZ @Z*+zZ� Q+j ! Q±_ Z@* %� zZ@ QJZ - @±&±*Zz 

. ' JZ• Z j � z QJZ _ J±!Z g 5mH ' ±• &!Z[ _ ±%!z 4Z ' ±� ' Zj !Zz 4] QJZ Z[ +*Q+� £ 

4%+!z+� £* j !±� £ HJZ%� £ K j J . Q@ZZQ2 L!QJ±%£J j *• j !! &±@Q+±� ±­ QJZ *; ] \ +Z_ 

_ ±%!z 4Z ±4*Q@%' QZz 4] QJZ - @±&±*Zz . ' JZ• Zi +Q +* ' ±� *+zZ@Zz QJj Q QJZ 

- @±&±*Zz . ' JZ• Z ­%!!] +� QZ£@j QZ* _ +QJ QJZ Z[ +*Q+� £ \ +*%j ! ' ±� QZ[ Q 4] +Q* 

' ±• &j Q+4!Z j � z j &&@±&@+j QZ 4%+!z+� £ JZ+£JQ2 sJZ £@±%� z ­!±±@ *ZQ4j ' ; * ­@±• 

HJZ%� £ K j J . Q@ZZQ +� ' !%zZz +� 4±QJ &@±&±*Zz zZ\ Z!±&• Z� Q* j Q . . - o{ 3R j � z 

. . - o{ 3w Jj \ Z ­%@QJZ@ @Zz%' Zz QJZ \ +*%j ! ±4*Q@%' Q+±� j � z Z� Jj � ' Z QJZ *Q@ZZQ 

Z� \ +@±� • Z� Q j Q Z] Z !Z\ Z!2 L!QJ±%£J QJZ ­±±Q4@+z£Z j ' @±** HJZ%� £ K j J . Q@ZZQ 
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' ±� � Z' Q+� £ . . - o{ 3R j � z . . - o{ 3w +* \ +*+4!Z ­@±• v - hi +Q +* ' ±� *+zZ@Zz 

' ±• &j Q+4!Z Q± QJZ !±' j ! \ +*%j ! ' ±� QZ[ Q _ +QJ ±� !] • +� +• j ! \ +*%j ! ±4*Q@%' Q+±� j Q 

Z] Z !Z\ Z! +� z%' Zz2 M±QZz QJZ ±\ Z@j !! \ +*%j ! ' ±• &j Q+4+!+Q] ±­ QJZ - @±&±*Zz 

. ' JZ• Zi j � Z£!+£+4!Z +• &j ' Q Q± QJZ \ +*%j ! ' ±• &±*+Q+±� j � z ±4*Q@%' Q+±� +* 

' ±� *+zZ@Zz2 

Effect on Public Viewers and Visual Resources 

h2f 2) h M±QZz QJZ *; ] \ +Z_ \ +Z_ Zz ­@±• v - h +* � j @@±_ i +Q +* ' ±� *+zZ@Zz • ±@Z Z**Z� Q+j ! 

Q± j **Z** _ JZQJZ@ QJZ - @±&±*Zz . ' JZ• Z _ ±%!z j ­­Z' Q QJZ ±\ Z@j !! \ +*%j ! ' ±� QZ[ Q 
j � z ' @Zj QZ \ +*%j ! +� ' ±• &j Q+4+!+Q] 2 K +QJ @Z­Z@Z� ' Z Q± Figure 4.7 j � z QJZ j 4±\ Z 

j **Z**• Z� Qi QJZ - @±&±*Zz . ' JZ• Z ' j � ­%!!] +� QZ£@j QZ _ +QJ QJZ Z[ +*Q+� £ \ +*%j ! 

' ±� QZ[ Qi j � Z£!+£+4!Z Z­­Z' Q ±� &%4!+' \ +Z_ Z@* j � z \ +*%j ! @Z*±%@' Z* ' j %*Zz 4] 

QJZ - @±&±*Zz . ' JZ• Z +* ' ±� *+zZ@Zz2 

VP5 - Exit B1 of Lai Chi Kok Railway Station 

h2f 2) U m� j ' ' ±@zj � ' Z _ +QJ Figures 4.2, v - U +* j 4±%Q 3w{ • Q± QJZ _ Z*Q ±­ QJZ . ' JZ• Z2 

L!QJ±%£J QJZ z%@j Q+±� ±­ *+£JQ Q±_ j @z* QJZ . ' JZ• Z ±­ &%4!+' \ +Z_ Z@* j Q v - U +* 

*J±@Qi j \ Z@] J+£J !Z\ Z! ±­ &ZzZ*Q@+j � j ' Q+\ +Q] +* ±4*Z@\Zz j Q v - U j * +Q ' ±� � Z' Q* 

QJZ Dj + HJ+ 1±; ~j +!_ j ] . Qj Q+±� j � z 4%* *Q±&* j !±� £ HJZ%� £ . Jj K j � ~±j z 

Q± QJZ ' ±• • Z@' +j ! zZ\ Z!±&• Z� Q* j � z QJZ Hj @+Qj * V Zz+' j ! HZ� Q@Z � Zj @4] 2 

sJZ@Z­±@Zi QJZ \ +*%j ! *Z� *+Q+\ +Q] ±­ &%4!+' \ +Z_ Z@* ­@±• QJ+* v - +* £@j zZz j * high. 

Visual Composition and Visual Obstruction 

h2f 2) b Figure 4.7 &@Z*Z� Q* QJZ Z[ +*Q+� £ \ +*%j ! ' ±• &±*+Q+±� ±­ QJZ \ +Z_ ­@±• v - U j � z 

&±QZ� Q+j ! \ +*%j ! ' ±• &±*+Q+±� * %� zZ@ QJZ Tj *Z!+� Z . ' JZ• Z j � z QJZ - @±&±*Zz 

. ' JZ• Z @Z*&Z' Q+\ Z!] 2 

h2f 2) R K +QJ @Z­Z@Z� ' Z Q± Figure 4.7, 4±QJ QJZ ­±@Z£@±%� z j � z 4j ' ; £@±%� z ±­ QJZ \ +Z_ 

­@±• v - U j @Z z±• +� j QZz 4] QJZ • +zo@+*Z Q± J+£Jo@+*Z zZ\ Z!±&• Z� Q* j !±� £ 

HJZ%� £ . Jj K j � ~±j zi +� ' !%z+� £ Dj _ u* H±• • Z@' +j ! - !j Xj nj 4±%Q 3f { • - I Si 

H. s nj 4±%Q 3 { { • - I Si HJj @• +� £ g j @zZ� nj 4±%Q 3 { { • - I Si , j � C±±; HZ� Q@Z 

nj 4±%Q wU• - I S j � z s+� ( � m� z%*Q@+j ! T%+!z+� £ nj 4±%Q hU• - I S2 - %4!+' \ +Z_ Z@* 

j Q v - U 'j � ±� !] j ' ' Z** Q± j � j @@±_ *; ] \ +Z_ 2 
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h2f 2) w sJZ @Z*+zZ� Q+j ! Q±_ Z@* %� zZ@ QJZ - @±&±*Zz . ' JZ• Z j @Z ±­ ' ±• &j Q+4!Z JZ+£JQ 

_ +QJ QJZ Q±_ Z@* j !±� £ HJZ%� £ . Jj K j � ~±j z _ J+' J zZ• ±� *Q@j QZ* +Q* ­%!! 

+� QZ£@j Q+±� j � z Jj @• ±� ] _ +QJ QJZ Z[ +*Q+� £ \ +*%j ! ' ±� QZ[ Q2 V ±*Q &±@Q+±� * ±­ QJZ 

@Z*+zZ� Q+j ! Q±_ Z@* j � z QJZ g 5mH ' ±• &!Z[ j @Z ' ±� ' Zj !Zz 4] QJZ Z[ +*Q+� £ 

zZ\ Z!±&• Z� Q2 sJZ - @±&±*Zz . ' JZ• Z _ ±%!z ±� !] +� z%' Z • +� +• j ! ±4*Q@%' Q+±� Q± 
QJZ � j @@±_ *; ] \ +Z_ 2 

Effect on Public Viewers and Visual Resources 

h2f 2) l M±QZz QJj Q QJZ z%@j Q+±� ±­ *+£JQ ±­ &%4!+' \ +Z_ Z@* j Q v - U Q±_ j @z* QJZ . ' JZ• Z 

+* *J±@Qi QJZ +• &±@Qj � ' Z ±­ *; ] \ +Z_ +* � ±Q ±­ &@+±@+Q] 2 m� *QZj zi +Q +* • ±@Z +• &±@Qj � Q 

Q± ' ±� *+zZ@ _ JZQJZ@ QJZ - @±&±*Zz . ' JZ• Z _ ±%!z j ­­Z' Q QJZ ±\ Z@j !! \ +*%j ! 
' ±� QZ[ Q j � z ' @Zj QZ \ +*%j ! +� ' ±• &j Q+4+!+Q] 2 K +QJ @Z­Z@Z� ' Z Q± Figure 4.8 j � z QJZ 

j 4±\ Z j **Z**• Z� Qi QJZ - @±&±*Zz . ' JZ• Z ' j � ­%!!] +� QZ£@j QZ _ +QJ QJZ Z[ +*Q+� £ 

\ +*%j ! ' ±� QZ[ Qi j � Z£!+£+4!Z Z­­Z' Q ±� &%4!+' \ +Z_ Z@* j � z \ +*%j ! @Z*±%@' Z* 

' j %*Zz 4] QJZ - @±&±*Zz . ' JZ• Z +* ' ±� *+zZ@Zz2 

VP6 - Wing Hong Street Rest Garden 

h2f 2f { m� j ' ' ±@zj � ' Z _ +QJ Figures 4.2, v - b +* j 4±%Q ) ) { • Q± QJZ � ±@QJ ±­ QJZ . ' JZ• Z2 

. +Q%j QZz � Z[ Q Q± QJZ Hj @+Qj * V Zz+' j ! HZ� Q@Zi QJ+* @Z*Q £j @zZ� • j +� !] ' ±• &@+*Z* 

&j **+\ Z @Z' @Zj Q+±� j ! ­j ' +!+Q+Z* j � z *+QQ+� £o±%Q j @Zj * _ J+!Z QJZ !Z\ Z! ±­ &%4!+' 

%Q+!+* j Q+±� +* � ±Q J+£J2 sJZ@Z­±@Zi QJZ \ +*%j ! *Z� *+Q+\ +Q] ±­ &%4!+' \ +Z_ Z@* ­@±• 
QJ+* v - +* £@j zZz j * medium. 

Visual Composition and Visual Obstruction 

h2f 2f 3 Figure 4.9 &@Z*Z� Q* QJZ Z[ +*Q+� £ \ +*%j ! ' ±• &±*+Q+±� ±­ QJZ \ +Z_ ­@±• v - b j � z 

&±QZ� Q+j ! \ +*%j ! ' ±• &±*+Q+±� * %� zZ@ QJZ Tj *Z!+� Z . ' JZ• Z j � z QJZ - @±&±*Zz 

. ' JZ• Z @Z*&Z' Q+\ Z!] 2 

h2f 2f ) sJZ ' %@@Z� Q ­±@Z£@±%� z ±­ QJZ \ +Z_ ­@±• v - b +* • +[ Zz _ +QJ Q@ZZ* +� *+zZ QJZ @Z*Q 

£j @zZ� i j � z QJZ 4%+!z+� £* j !±� £ C%; K j . Q@ZZQi +� ' !%z+� £ - ±@ VZZ Cj 'Q±@] 

T%+!z+� £ nj 4±%Q UU• - I S j � z H. s nj 4±%Q 3{ { • - I S2 L � ±&Z� *; ] \ +Z_ ' j � 4Z 

Z� :±] Zz j Q v - b2 K +QJ @Z­Z@Z� ' Z Q± Figure 4.9, j * QJZ - @±&±*Zz . ' JZ• Z _ +!! 4Z 

' ±� ' Zj !Zz 4] QJZ 4%+!z+� £* j � z QJZ &@±&±*Zz zZ\ Z!±&• Z� Q j Q . . - o{ 3R +� QJZ 

­±@Z£@±%� zi � ± \ +*%j ! ±4*Q@%' Q+±� _ +!! 4Z +� z%' Zz 4] QJZ - @±&±*Zz . ' JZ• Z2 
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Effect on Public Viewers and Visual Resources 

h2f 2f f g +\ Z� QJj Q QJZ - @±&±*Zz . ' JZ• Z _ +!! � ±Q 4Z \ +*+4!Z ­@±• v - bi � ± Z­­Z' Q ±� 

&%4!+' \ +Z_ Z@* j � z \ +*%j ! @Z*±%@' Z* +* j � Q+' +&j QZz 4] QJZ - @±&±*Zz . ' JZ• Z2 

VP7 - Sun Yat Sen Memorial Park 

h2f 2f h K +QJ @Z­Z@Z� ' Z Q± Figure 4.3, v - R +* ±� Z ±­ QJZ ; Z] &%4!+' \ +Z_ +� £ &±+� Q* 

*Q+&%!j QZz ±� HJj &QZ@ 33 +� QJZ / 1- . g 2 v +Z_ +� £ ­@±• QJZ . %� , j Q . Z� 

V Z• ±@+j ! - j @; j Q QJZ ±&&±*+QZ *+zZ ±­ QJZ v +' Q±@+j / j @4±%@i QJZ @+z£Z!+� Z 4ZJ+� z 
1±_ !±±� *Jj !! 4Z &@±QZ' QZz2 L* *J±_ � ±� Figure 4.3, QJZ - @±&±*Zz . ' JZ• Z +* 

+� ­@±� Q ±­ QJZ @+z£Z!+� Z 4ZQ_ ZZ� 1j • . Jj � j � z QJZ Yj £!Zu* MZ*Q2 

h2f 2f U T] %Q+!+X+� £ f I g m. Q±±!* i Figure 4.10 &@Z*Z� Q* QJZ \ +*%j ! +• &j ' Q j � j !] *+* ±­ 

QJZ - @±&±*Zz . ' JZ• Z Q± QJZ \ +Z_ ­@±• v - R2 sJZ f I g m. *; ] !+� Z j � j !] *+* 

*J±_ * QJj Q H%!!+� j � K Z*Q nj 4±%Q 3b{ Q± 3 T{ • - I Si sJZ . &j @; !Z nj 4±%Q 3U{ • - I S 

j � z / ±+ D±; H±%@Q nj 4±%Q 3) { • - I S _ +!! ' ±� ' Zj ! • ±*Q &±@Q+±� * ±­ QJZ - @±&±*Zz 

. ' JZ• Z2 m� j zz+Q+±� i QJZ - @±&±*Zz . ' JZ• Z +* 4Z!±_ 4±QJ QJZ @+z£Z!+� Z j � z QJZ 

) { a 4%+!z+� £ ­@ZZ X±� Z2 sJZ@Z­±@Zi � Z£!+£+4!Z \ +*%j ! +• &j ' Q ±� QJZ \ +Z_ ­@±• 

v - R +* j � Q+' +&j QZz 4] QJZ - @±&±*Zz . ' JZ• Z2 
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URA Cheung Wah Street I Cheung Sha Wan Road Development Scheme (SSP-018) September 2021 

Table 4.2 Summary of Anticipated Visual Changes 

Visual Elements Sensitivity of Visual Change Public Viewers 

VP1 - Hing Wah Street Playground 

C±@Z£@±%� z Medium Visual Composition and Visual 
z±• +� j QZz 4] QJZ L!QJ±%£J v - 3 +* Obstruction: 
­±±Q4j !! &+Q' J ±­ QJZ ' !±*Z Q± QJZ sJZ &@±&±*Zz 4%+!z+� £* j @Z ±­ ' ±• &j Q+4!Z - !j ] £@±%� z j � z . ' JZ• Zi &%4!+' j � z *+• +!j @ *+XZ j � z JZ+£JQi j * ' ±• &j @Zz / Z] j L=%j 2 \ +Z_ Z@* Q± / Z] j L=%j j � z QJZ &@±&±*Zz 
Tj ' ; £@±%� z ­±@• Zz +� \ ±!\ Zz j ' Q+\ Z zZ\ Z!±&• Z� Q j Q . . - o{ 3R2 K +QJ \ j @+±%* 
4] QJZ zZ� *Z %@4j � ­±±Q4j !! • +Q+£j Q+±� • Zj *%@Z*i ±4*Q@%' Q+±� ±­ QJZ 
zZ\ Z!±&• Z� Q � Zj @ j ' Q+\ +Q+Z* j @Z ±&Z� *; ] \ +Z_ ' j %*Zz 4] QJZ - @±&±*Zz 
HJZ%� £ . Jj K j � !Z** *Z� *+Q+\ Z Q± . ' JZ• Z +* *%4*Qj � Q+j !!] • +� +• +*Zz _ J+!Z 
T%*+� Z** L@Zj 2 \ +*%j ! ' ±� ' Z@�* QJZ \ +*%j ! &Z@• Zj 4+!+Q] j !±� £ C%; K +� £ 
L � ±&Z� *; ] \ +Z_ +* j � z ' Jj � £Z*2 . Q@ZZQ ­@±• _ +!! 4Z &@Z*Z@\Zz2 L *!+£JQ!] 

j \ j +!j 4!Z2 j z\ Z@*Z +• &j ' Q Q± QJZ \ +*%j ! ' ±• &±*+Q+±� 
j � z ±4*Q@%' Q+±� +* ' ±� *+zZ@Zz2 

Effect on Public Viewers and Visual 
Resources: 
- %4!+' \ +Z_Z@* +� \ ±!\ Zz +� Q± j ' Q+\ Z 
­±±Q4j !! j ' Q+\ +Q+Z* j @Z !Z** *Z� *+Q+\ Z Q± 
\ +*%j ! ' ±� ' Z@�* j � z ' Jj � £Z*2 K +QJ 
\ j @+±%* • +Q+£j Q+±� • Zj *%@Z*i QJZ 
&±QZ� Q+j ! � Z£j Q+\ Z \ +*%j ! +• &j ' Q ' j %*Zz 
4] QJZ - @±&±*Zz . ' JZ• Z ' j � 4Z 
j zz@Z**Zz j � z • +� +• +*Zz2 L* ' ±• &j @Zz 
Q± QJZ Z[ +*Q+� £ \ +*%j ! ' ±� QZ[ Qi QJZ 
- @±&±*Zz . ' JZ• Z Jj * j *+• +!j @ j � z 
' ±• &j Q+4!Z 4%+!z+� £ JZ+£JQi • j ** j � z 
*' j !Z _ +QJ QJZ � Z+£J4±%@+� £ 
zZ\ Z!±&• Z� Q*2 sJ%*i j � Z£!+£+4!Z Z­­Z' Q 
±� \ +*%j ! @Z*±%@' Z* +* ' ±� *+zZ@Zz2 

Overall Visual Impact: 
Slightly adverse 

VP2 - Sham Shui Po Sports Ground 

C±@Z£@±%� z • j +� !] High Visual Composition and Visual 
±' ' %&+Zz 4] QJZ sJZ . &±@Q* Obstruction: 
±&Z� oj +@ *&±@Q* g @±%� z +* J+£J!] sJZ - @±&±*Zz . ' JZ• Z ' @Zj QZ* j ­j ' +!+Q+Z* j � z Q@ZZ* 
+� *+zZ QJZ . &±@Q* %Q+!+*Zz 4] QJZ ' ±• &j Q+4!Zi j &&@±&@+j QZ j � z Jj @• ±� +±%* 

£Z� Z@j ! &%4!+' *' j !Z Q± +� QZ£@j QZ _ +QJ QJZ Z[ +*Q+� £ \ +*%j ! g @±%� z2 ­±@ +Q* ' ±� QZ[ Q2 K +QJ QJZ • +Q+£j Q+±� • Zj *%@Z* ±­ 
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Visual Elements Sensitivity of Visual Change Public Viewers 

Tj ' ; £@±%� z @Z' @Zj Q+±� j ! *!+• • Z@ 4%+!z+� £ ­±@• j � z _ +zZ@ 4%+!z+� £ 
­±@• %!j QZz 4] QJZ ­j ' +!+Q+Z*2 *Z&j @j Q+±� +� ' !%zZz %� zZ@ QJZ - @±&±*Zz 
zZ� *Z J+£Jo@+*Z . ' JZ• Zi ±� !] j • +� +• j ! &±@Q+±� ±­ QJZ 
zZ\ Z!±&• Z� Q j !±� £ _ +zZ ±&Z� *; ] \ +Z_ _±%!z 4Z ±4*Q@%' QZz2 
/ +� £ K j J . Q@ZZQ j � z 
HJZ%� £ K j J . Q@ZZQ2 Effect on Public Viewers and Visual 
m� ±\ Z@j !!i j _ +zZ Resources: 
±&Z� *; ] \ +Z_ ' j � sJZ - @±&±*Zz . ' JZ• Z _±%!z � ±Q ' @Zj QZ 4Z Z� :±] Zz j Q v - ) 2 j � ] *±@Z QJ%• 4 zZ\ Z!±&• Z� Q ±@ \ +*%j ! 

+� ' ±• &j Q+4+!+Q] 2 sJZ _ +zZ ±&Z� *; ] \ +Z_ 
4Z+� £ Z� :±] Zz j Q v - ) +* _Z!! &@Z*Z@\Zz 
%� zZ@ QJZ - @±&±*Zz . ' JZ• Z2 sJ%*i 
� Z£!+£+4!Z Z­­Z' Q ±� &%4!+' \ +Z_ Z@* j � z 
\ +*%j ! @Z*±%@' Z* +* ' ±� *+zZ@Zz2 

Overall Visual Impact: 
Negligible 

VP3 - Cheung Sha Wan Playground 

C±@Z£@±%� z • j +� !] High Visual Composition and Visual 
±' ' %&+Zz 4] QJZ sJZ - !j ] £@±%� z Obstruction: 
±&Z� oj +@ *&±@Q* +* J+£J!] %Q+!+*Zz sJZ - @±&±*Zz . ' JZ• Z +* ±­ ' ±• &j Q+4!Z ­j ' +!+Q+Z* j � z Q@ZZ* 
+� *+zZ QJZ 4] QJZ £Z� Z@j ! JZ+£JQ _ +QJ QJZ @Z*+zZ� Q+j ! Q±_ Z@* +� 

- !j ] £@±%� z2 &%4!+' ­±@ +Q* C±@Q%� Z Y*Qj QZ j � z k � HJj % Y*Qj QZi 
@Z' @Zj Q+±� j ! _ J+' J zZ• ±� *Q@j QZ* +Q* ­%!! +� QZ£@j Q+±� i 

Tj ' ; £@±%� z • j +� !] ­j ' +!+Q+Z*2 j � z Jj @• ±� ] _ +QJ QJZ Z[ +*Q+� £ \ +*%j ! 
­±@• Zz 4] QJZ zZ� *Z ' ±� QZ[ Q2 TZ*+zZ* i QJZ - @±&±*Zz . ' JZ• Z 
J+£Jo@+*Z @Z*+zZ� Q+j ! _±%!z � ±Q +� z%' Z ±4*Q@%' Q+±� Q± QJZ _ +zZ 
Q±_ Z@*2 ±&Z� *; ] \ +Z_ 2 
L _ +zZ ±&Z� *; ] 
\ +Z_ ±� Q±& ±­ QJZ Effect on Public Viewers and Visual *%@@±%� z+� £ Resources: @Z*+zZ� Q+j ! Q±_ Z@* +* 
j \ j +!j 4!Z2 sJZ _ +zZ ±&Z� *; ] \ +Z_ 4Z+� £ Z� :±] Zz j Q 

v - f ' j � 4Z _Z!! &@Z*Z@\ Zz j � z QJZ 
- @±&±*Zz . ' JZ• Z ­%!!] +� QZ£@j QZ* _ +QJ 
QJZ Z[ +*Q+� £ \ +*%j ! ' ±� QZ[ Q2 L � Z£!+£+4!Z 
Z­­Z' Q ±� &%4!+' \ +Z_ Z@* j � z \ +*%j ! 
@Z*±%@' Z* +* ' ±� *+zZ@Zz2 

Overall Visual Impact: 
Negligible 
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Visual Elements Sensitivity of Visual Change Public Viewers 

VP4 - Junction of Cheung Wah Street and Un Chau Street 

v +Z_ _ +QJ j � j @@±_ High Visual Composition and Visual 
*; ] \ +Z_ z±• +� j QZz L J+£J !Z\ Z! ±­ Obstruction: 
4] • +zo@+*Z Q± J+£Jo &ZzZ*Q@+j � j � z V±*Q &±@Q+±� * ±­ QJZ 4%+!z+� £ 4!±' ; * ±­ @+*Z @Z*+zZ� Q+j !5 4%*+� Z** j ' Q+\ +Q] QJZ - @±&±*Zz . ' JZ• Z _±%!z 4Z ' ±• • Z@' +j ! 
zZ\ Z!±&• Z� Q* j !±� £ +* ±4*Z@\ Zz2 ' ±� ' Zj !Zz 4] QJZ Z[ +*Q+� £ 4%+!z+� £* _ J+' J 

' j %*Z* � Z£!+£+4!Z +• &j ' Q2 sJZ £@±%� z HJZ%� £ K j J . Q@ZZQ2 ­!±±@ *ZQ4j ' ; ­@±• HJZ%� £ K j J . Q@ZZQ 
+� ' !%zZz +� QJZ - @±&±*Zz . ' JZ• Z Jj * 
­%@QJZ@ @Zz%' Zz QJZ \ +*%j ! ±4*Q@%' Q+±� 
j � z Z� Jj � ' Z QJZ *Q@ZZQ Z� \ +@±� • Z� Q j Q 
Z] Z !Z\ Z!2 

Effect on Public Viewers and Visual 
Resources: 
L* QJZ - @±&±*Zz . ' JZ• Z ' j � ­%!!] 
+� QZ£@j QZ _ +QJ QJZ Z[ +*Q+� £ \ +*%j ! ' ±� QZ[Qi 
j � Z£!+£+4!Z Z­­Z' Q ±� &%4!+' \ +Z_ Z@* j � z 
\ +*%j ! @Z*±%@' Z* ' j %*Zz 4] QJZ - @±&±*Zz 
. ' JZ• Z +* ' ±� *+zZ@Zz2 

Overall Visual Impact: 
Negligible 

VPS - Exit B1 of Lai Chi Kok Railway Station 

v +Z_ z±• +� j QZz 4] High Visual Composition and Visual 
QJZ • +zo@+*Z Q± J+£Jo L \ Z@] J+£J Obstruction: 
@+*Z zZ\ Z!±&• Z� Q* !Z\ Z! ±­ sJZ - @±&±*Zz . ' JZ• Z +* ±­ ' ±• &j Q+4!Z j !±� £ HJZ%� £ . Jj &ZzZ*Q@+j � JZ+£JQ _ +QJ QJZ Q±_ Z@* j !±� £ HJZ%� £ . Jj K j � ~±j z _ +QJ j 
� j @@±_ ±&Z� *; ] j ' Q+\ +Q] +* K j � ~±j zi _ J+' J zZ• ±� *Q@j QZ* +Q* ­%!! 

±4*Z@\ Zz2 +� QZ£@j Q+±� _ +QJ QJZ Z[ +*Q+� £ \ +*%j ! \ +Z_ 2 ' ±� QZ[ Q2 sJZ - @±&±*Zz . ' JZ• Z ±� !] 
+� z%' Z* \ Z@] • +� +• j ! ±4*Q@%' Q+±� Q± QJZ 
� j @@±_ *; ] \ +Z_ 2 

Effect on Public Viewers and Visual 
Resources: 
sJZ - @±&±*Zz . ' JZ• Z ' j � ­%!!] +� QZ£@j QZ 
_ +QJ QJZ Z[ +*Q+� £ \ +*%j ! ' ±� QZ[ Qi j 
� Z£!+£+4!Z Z­­Z' Q ±� &%4!+' \ +Z_ Z@* j � z 
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Visual Elements Sensitivity of Visual Change Public Viewers 
\ +*%j ! @Z*±%@' Z* ' j %*Zz 4] QJZ - @±&±*Zz 
. ' JZ• Z +* ' ±� *+zZ@Zz2 

Overall Visual Impact: 
Negligible 

VP6 - Wing Hong Street Rest Garden 

v +Z_ • +[ Zz _ +QJ Medium Y[ +*Q+� £ 4%+!z+� £* +� QJZ ­±@Z£@±%� z 
Q@ZZ* +� *+zZ QJZ @Z*Q sJZ !Z\ Z! ±­ ' ±� ' Zj ! QJZ - @±&±*Zz . ' JZ• Z2 M± \ +*%j ! 
£j @zZ� i j � z QJZ &%4!+' %Q+!+*j Q+±� ' Jj � £Z +* j � Q+' +&j QZz2 
4%+!z+� £* j !±� £ C%; +* � ±Q J+£J2 K j . Q@ZZQ2 ( &Z� *; ] 
\ +Z_ ' j � 4Z Z� :±] Zz2 Overall Visual Impact: 

Negligible 

VP7 - Sun Yat Sen Memorial Park 

v +Z_ • j +� !] ­±@• Zz L Y[ +*Q+� £ 4%+!z+� £* ' ±� ' Zj ! • ±*Q &±@Q+±� * 
4] QJZ v +' Q±@+j ±­ QJZ - @±&±*Zz . ' JZ• Z2 M±QZz QJj Q QJZ 
/ j @4±%@i QJZ zZ� *Z - @±&±*Zz . ' JZ• Z +* 4Z!±_ QJZ @+z£Z!+� Z 
%@4j � zZ\ Z!±&• Z� Q j � z QJZ ) { a 4%+!z+� £ ­@ZZ X±� Zi 
+� 1±_ !±±� i j _ +zZ � Z£!+£+4!Z \ +*%j ! +• &j ' Q +* j � Q+' +&j QZz2 
±&Z� *; ] j � z QJZ 
@+z£Z!+� Z ­@±• 1j • 
. Jj � Q± s*X K j � Overall Visual Impact: 
. Jj � 2 Negligible 
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5 EVALUATION OF OVERALL VISUAL IMPACT AND CONCLUSION 

U23 sJZ j 4±\ Z j � j !] *+* Jj * ' ±• &j @Zz QJZ \ +*%j ! +• &j ' Q +� z%' Zz 4] QJZ ­%Q%@Z 

@ZzZ\ Z!±&• Z� Q %� zZ@ 4±QJ QJZ Tj *Z!+� Z . ' JZ• Z j � z QJZ - @±&±*Zz . ' JZ• Z2 

T!±' ; *+XZi z+*&±*+Q+±� j � z !j ] ±%Q ±­ QJZ - @±&±*Zz . ' JZ• Z Jj \ Z 4ZZ� ' j @Z­%!!] 

zZ*+£� Zz _ +QJ @Z*&Z' Q Q± QJZ Z[ +*Q+� £ %@4j � zZ*+£� i 4%+!z+� £ JZ+£JQ &@±­+!Z j � z 

; Z] &%4!+' \ +Z_ +� £ &±+� Q* +� QJZ \ +' +� +Q] 2 K +QJ QJZ &@±&±*Zz • j [ +• %• 4%+!z+� £ 

JZ+£JQi \ j @+±%* • Zj *%@Z* *%' J j * *!+• • Z@ 4%+!z+� £ ­±@• i _ +zZ@ 4%+!z+� £ 

*Z&j @j Q+±� i ' j @Z­%! 4%+!z+� £ z+*&±*+Q+±� j � z £@±%� z ­!±±@ *ZQ4j ' ; * j @Z +� ' !%zZz 

+� QJZ - @±&±*Zz . ' JZ• Z Q± Z� Jj � ' Z QJZ \ +*%j ! =%j !+Q] j � z \ +*%j ! +• &j ' Q2 

U2) sJZ . ' JZ• Z +* !±' j QZz +� j zZ� *Z!] zZ\ Z!±&Zz @Z*+zZ� Q+j ! � Z+£J4±%@J±±z _ +QJ 

j � +� ' @Zj *+� £ � %• 4Z@ ±­ J+£Jo@+*Z @Z*+zZ� Q+j ! zZ\ Z!±&• Z� Q* @Zj ' J+� £ 3) { • - I 

±@ j 4±\ Z2 . Z\ Z@j ! Z[ +*Q+� £ j � z ­%Q%@Z zZ\ Z!±&• Z� Q* ±­ 3h{ • - I ±@ j 4±\ Z j @Z 

­±%� z j @±%� z QJZ . ' JZ• Zi *%' J j * sJZ - j ' +­+' j i TZj ' ±� D±z£Z j � z QJZ &%4!+' 

J±%*+� £ zZ\ Z!±&• Z� Q j Q QJZ K j � £ HJZ±� £ Cj ' Q±@] Y*Qj QZ *+QZ2 sJZ@Z­±@Zi _ +QJ 

­%!! @Z£j @z Q± QJZ Z[ +*Q+� £ \ +*%j ! ' ±� QZ[ Qi QJZ &@±&±*Zz • j [ +• %• 4%+!z+� £ JZ+£JQ 

±­ 3h{ • - I &@±&±*Zz j Q . +QZ Li j � z QJZ &@±&±*Zz • j [ +• %• 4%+!z+� £ JZ+£JQ ±­ 

l U• - I j Q *' JZ• Z j @Zj ' ±!±%@Zz +� 4!%Z _ +!! � ±Q @Z*%!Q +� \ +*%j ! +� ' ±• &j Q+4+!+Q] 2 

U2f ~Z­Z@@+� £ Q± QJZ \ +*%j ! +• &j ' Q j � j !] *+* j Q v - bi QJZ - @±&±*Zz . ' JZ• Z _ +!! 4Z 

Z� Q+@Z!] ' ±� ' Zj !Zz 4] Z[ +*Q+� £ zZ\ Z!±&• Z� Q*2 C±@ v - hi v - U j � z v - Ri 4%+!z+� £ 

4!±' ; * %� zZ@ QJZ - @±&±*Zz . ' JZ• Z _ +!! 4Z • ±*Q!] ' ±� ' Zj !Zz 4] Z[ +*Q+� £ 

zZ\ Z!±&• Z� Q*2 M±QZz QJZ • +� +• j ! \ +*%j ! ' Jj � £Z 'j %*Zz 4] - @±&±*Zz . ' JZ• Zi 

negligible \ +*%j ! +• &j ' Q +* j � Q+' +&j QZz j Q QJZ*Z v - *2 

U2h ~Z­Z@@+� £ Q± v - ) j � z v - f i _ +QJ QJZ • +Q+£j Q+±� • Zj *%@Z* ±­ *!+• • Z@ 4%+!z+� £ 

­±@• j � z _ +zZ@ 4%+!z+� £ *Z&j @j Q+±� 4Z+� £ +� ' !%zZzi ±� !] j • +� +• j ! &±@Q+±� ±­ 

QJZ _ +zZ ±&Z� *; ] \ +Z_ _ ±%!z 4Z ±4*Q@%' QZz 4] QJZ - @±&±*Zz . ' JZ• Z2 . +� ' Z 

QJZ - @±&±*Zz . ' JZ• Z +* ±­ ' ±• &j Q+4!Z JZ+£JQ _ J+' J ­%!!] +� QZ£@j QZ* _ +QJ QJZ 
Z[ +*Q+� £ \ +*%j ! ' ±� QZ[Qi j negligible ±\ Z@j !! \ +*%j ! +• &j ' Q +* j !*± j � Q+' +&j QZz j Q 

QJZ*Z v - *2 
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U2U C±@ v - 3i j !QJ±%£J QJZ - @±&±*Zz . ' JZ• Z j !*± &@Z*Z� Q* +Q* ' ±• &j Q+4+!+Q] _ +QJ 

QJZ Z[ +*Q+� £ \ +*%j ! ' ±� QZ[ Qi QJZ - @±&±*Zz . ' JZ• Z _ ±%!z ±4*Q@%' Q j &±@Q+±� ±­ 

QJZ ±&Z� *; ] \ +Z_ 2 v j @+±%* • +Q+£j Q+±� • Zj *%@Z* +� ' !%z+� £ ' j @Z­%! 4!±' ; 

z+*&±*+Q+±� j � z *!+• • Z@ 4%+!z+� £ ­±@• j @Z &@±&±*Zz _ J+' J *%4*Qj � Q+j !!] 

• +� +• +*Zz QJZ \ +*%j ! ±4*Q@%' Q+±� 2 M±QZz QJj Q QJZ &%4!+' \ +Z_ Z@* j Q v - 3 j @Z !Z** 
*Z� *+Q+\ Z Q± QJZ \ +*%j ! ' Jj � £Z* ±­ QJZ *; ] \ +Z_ i QJZ &±QZ� Q+j ! � Z£j Q+\ Z \ +*%j ! 

+• &j ' Q ' j %*Zz 4] QJZ - @±&±*Zz . ' JZ• Z ' j � 4Z j zz@Z**Zz j � z • +� +• +*Zz2 
TZ*+zZ* i QJZ \ +*%j ! &Z@• Zj 4+!+Q] j !±� £ C%; K +� £ . Q@ZZQ +* j !*± &@Z*Z@\Zz %� zZ@ 

QJZ - @±&±*Zz . ' JZ• Z2 sJZ@Z­±@Zi ±� !] j slightly adverse @Z*%!Qj � Q \ +*%j ! 

+• &j ' Q +* j � Q+' +&j QZz 4] QJZ - @±&±*Zz . ' JZ• Z2 

U2b m� ' ±� ' !%*+±� i QJZ - @±&±*Zz . ' JZ• Z _ +!! +� z%' Z � ± *+£� +­+' j � Q!] j z\ Z@*Z \ +*%j ! 

+• &j ' Q2 m� ±\ Z@j !!i QJZ \ +*%j ! +• &j ' Q ­±@ • ±*Q v - * ' j %*Zz 4] QJZ - @±&±*Zz 

. ' JZ• Z +* � Z£!+£+4!Z2 sJZ - @±&±*Zz . ' JZ• Z Jj * *+• +!j @ 4%+!z+� £ JZ+£JQ* _ +QJ 

QJZ � Z+£J4±%@+� £ zZ\ Z!±&• Z� Q j � z +* \ +*%j !!] ' ±• &j Q+4!Z Q± +Q* ' ±� QZ[ Q2 mQ* 

+� z%' Zz \ +*%j ! ±4*Q@%' Q+±� j Q v - 3 j � z v - ) ' ±%!z 4Z j zz@Z**Zz j � z • +� +• +XZz 
4] \ j @+±%* • +Q+£j Q+±� • Zj *%@Z*2 sJZ@Z­±@Zi QJZ @Z*%!Q ±\ Z@j !! \ +*%j ! +• &j ' Q +* 

' ±� ' !%zZz j * negligible. 

URBAN RENEWAL AUTHORITY 
September 2021 
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1. INTRODUCTION 

323 L' ' ±@z+� £ Q± QJZ k @4j � ~Z� Z_ j ! . Q@j QZ£] nk ~. S +**%Zz 4] QJZ g ±\ Z@�• Z� Q +� CZ4@%j @] 
) { 33i QJZ k @4j � ~Z� Z_ j ! L%QJ±@+Q] nk ~LS _ +!! ' j @@] ±%Q . ±' +j ! m• &j ' Q L**Z**• Z� Q n. mLS 
*Q%z+Z* +� QJZ ­±@• ±­ rj Stage 1 social impact assessment before the publication 
of any proposed redevelopment project in the Government Gazette", j � z rj Stage 2 
social impact assessment after the proposed project has been published in the 
Government Gazette". sJ+* . Qj £Z 3 . mL +* &@Z&j @Zz 4] QJZ k ~L ­±@ QJZ &@±&±*Zz 
HJZ%� £ K j J . Q@ZZQ 5 HJZ%� £ . Jj K j � ~±j z I Z\ Z!±&• Z� Q . ' JZ• Z nQJZ . ' JZ• ZS2 

32) sJZ k ~. j !*± *Qj QZ* "Early social impact assessments will be initiated and conducted 
by the DURF (District Urban Renewal Forum) before redevelopment is recommended 
as the preferred option. The URA will update these assessments by DURF before 
implementing any specific redevelopment project." m� QJZ j 4*Z� ' Z ±­ j I +*Q@+' Q k @4j � 
~Z� Z_ j ! C±@%• nuI k ~CuS ­±@ . Jj • . J%+ - ±i QJZ@Z +* � ± Zj @!] . mL ' ±� z%' QZz 4] I k ~C 
_ J+' J QJZ k ~L ' ±%!z %&zj QZ ­±@ QJ+* I Z\ Z!±&• Z� Q . ' JZ• Z2 

32f L' ' ±@z+� £ Q± QJZ k ~. i QJZ • j +� Z!Z• Z� Q* ±­ QJZ . Qj £Z 3 . mL ' ±� z%' QZz 4] QJZ k ~L 
4Z­±@Z &%4!+' j Q+±� ±­ j &@±&±*Zz &@±:Z' Q *J±%!z +� ' !%zZA o 

QJZ &±&%!j Q+±� ' Jj @j ' QZ@+*Q+' * ±­ QJZ &@±&±*Zz &@±:Z' Q j @Zj y 
QJZ *±' +±oZ' ±� ±• +' ' Jj @j ' QZ@+*Q+' * ±­ QJZ j @Zj y 
QJZ J±%*+� £ ' ±� z+Q+±� * +� QJZ j @Zj y 
QJZ ' Jj @j ' QZ@+*Q+' * ±­ !±' j ! 4%*+� Z** j ' Q+\ +Q+Z* i +� ' !%z+� £ *• j !! *J±&* j � z *Q@ZZQ 
*Qj !!* y 
QJZ zZ£@ZZ ±­ ±\ Z@' @±_ z+� £ +� QJZ j @Zj y 
QJZ j \ j +!j 4+!+Q] ±­ j • Z� +Q+Z* i ' ±• • %� +Q] j � z _ Z!­j @Z ­j ' +!+Q+Z* +� QJZ j @Zj y 
QJZ J+*Q±@+' j ! 4j ' ; £@±%� z ±­ QJZ j @Zj y 
QJZ ' %!Q%@j ! j � z !±' j ! ' Jj @j ' QZ@+*Q+' * ±­ QJZ j @Zj y 
j � +� +Q+j ! j **Z**• Z� Q ±­ QJZ &±QZ� Q+j ! *±' +j ! +• &j ' Q ±­ QJZ &@±&±*Zz &@±:Z' Qy j � z 
j � +� +Q+j ! j **Z**• Z� Q ±­ QJZ • +Q+£j Q+±� • Zj *%@Z* @Z=%+@Zz2 

32h sJZ . Qj £Z ) . mL _ +!! 4Z ' ±� z%' QZz j ­QZ@ QJZ &%4!+' j Q+±� ±­ QJZ &@±:Z' Q 4j *Zz ±� QJZ 
­j ' Q%j ! +� ­±@• j Q+±� ' ±!!Z' QZz +� QJZ C@ZZX+� £ . %@\ Z] nC. S %&±� &@±:Z' Q ' ±• • Z� ' Z• Z� Q2 
sJZ k ~ . *Q+&%!j QZ* QJZ k ~L *J±%!z *%4• +Q 4±QJ . Qj £Z 3 j � z . Qj £Z ) . mL @Z&±@Q* Q± QJZ 
s±_ � - !j � � +� £ T±j @z ns- TS %� zZ@ *Z' Q+±� ) U ±­ QJZ k @4j � ~Z� Z_ j ! L%QJ±@+Q] ( @z+� j � ' Z 
nk ~L( Si j � z *J±%!z @Z!Zj *Z QJZ @Z&±@Q* ­±@ &%4!+' +� ­±@• j Q+±� 2 

. Qj £Z 3 . ±'+j ! m• &j ' Q L**Z**• Z� Q ~Z&±@Q I 
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2. THE PROJECT BACKGROUND 

) 23 C+@*Qi j *Q@ZZQ 4!±' ; j Q 1+• . J+� Dj � Z5 C%; K j . Q@ZZQ n� j • Z!] . . - o{ 3RS ' ±• &@+*+� £ l { 
4%+!z+� £ 4!±' ; * ±­ j £Z ±\ Z@ b{ _ +QJ � ± !+­Q* +* +zZ� Q+­] j * j *+QZ _ +QJ +• • +� Z� Q 
@ZzZ\ Z!±&• Z� Q � ZZz*2 / ±_ Z\ Z@i . . - o{ 3R +* %� zZ*+@j 4!Z ­±@ @ZzZ\ Z!±&• Z� Q 4Z' j %*Z 
+Q* Z[ +*Q+� £ &!±Q @j Q+± +* j * J+£J j * w23) i JZ� ' Zi QJZ @Z*+z%j ! &!±Q @j Q+± +* { 2ww ±� !] 2 
V %!Q+&!Z *%4oz+\ +zZz %� +Q* j @Z j !*± +zZ� Q+­+Zz2 L!QJ±%£J . . - o{ 3R Jj * j !! QJZ =%j !+Q] Q± 
zZ• j � z ­±@ @ZzZ\ Z!±&• Z� Qi +Q* @ZzZ\ Z!±&• Z� Q &±QZ� Q+j ! +* !±_ 2 m� QJ+* @Z*&Z' Qi j _ +zZ@ 
j @Zj ­±@ &!j � � +� £ ±&&±@Q%� +Q+Z* Jj \ Z Q± 4Z Z[ &!±@Zz2 

) 2) k � zZ@ j r&!j � � +� £o!Zzr j &&@±j ' J +� %@4j � @Z� Z_ j ! _ ±@; * +� @Z' Z� Q ] Zj @*i k ~L Jj * 
+zZ� Q+­+Zz &j @Q ±­ . Jj • . J%+ - ± j * . Jj • . J%+ - ± L' Q+±� L@Zj 3 n. . - LL 3S ­±@ J±!+*Q+' 
&!j � � +� £ ±­ %@4j � @Z� Z_ j ! _ ±@; *2 sJZ HJZ%� £ K j J . Q@ZZQ5 HJZ%� £ . Jj K j � ~±j z 
I Z\ Z!±&• Z� Q . ' JZ• Z nQJZ . ' JZ• ZS n. . - o{ 3wS ' ±• &@+*Z* . +QZ* L j � z T (Figure 2.1), 
4±QJ g ±\ Z@�• Z� Q !j � z ±&&±*+QZ Zj ' J ±QJZ@ j ' @±** HJZ%� £ . Jj K j � ~±j z +* +zZ� Q+­+Zz 
­±@ @ZzZ\ Z!±&• Z� Q Q± ­±@• %!j QZ j ' ±• &@ZJZ� *+\ Z !j � zo%*Z @Z*Q@%' Q%@+� £ Q±£ZQJZ@ _ +QJ 
. . - o{ 3R Q± ' @Zj QZ • ±@Z &!j � � +� £ £j +� * j Q z+*Q@+' Q !Z\ Z!2 sJZ &@±&±*Zz @Z*+zZ� Q+j ! %*Z j Q 
. +QZ L ±­ . . - o{ 3w _ +!! 4Z j 4!Z Q± *%*Qj +� QJZ &@±&±*Zz @ZzZ\ Z!±&• Z� Q ±­ . . - o{ 3R2 L* 
. . - o{ 3R ' ±� ­±@• * Q± QJZ Z[ +*Q+� £ &!j � � +� £ ' ±� Q@±!i +Q _ +!! 4Z +• &!Z• Z� QZz %� zZ@ . Z' Q+±� 
) b ±­ QJZ k ~L( *Z&j @j QZ!] y +Q z±Z* � ±Q ­±@• &j @Q ±­ QJ+* . ' JZ• Z j � z _ +!! 4Z ' ±\ Z@Zz 4] 
j � ±QJZ@ . Qj £Z 3 . mL @Z&±@Q2 

) 2f sJZ . ' JZ• Z n. . - o{ 3wS +* !±' j QZz +� . Jj • . J%+ - ± I+*Q@+' Qi ' ±• &@+*Z* . +QZ* L j � z T 
j !±� £ HJZ%� £ . Jj K j � ~±j z2 . +QZ L ±­ QJZ . ' JZ• Z +* 4±%� zZz 4] / +� £ K j J . Q@ZZQ ±� 
QJZ *±%QJZj *QZ@� 4±%� zj @]i HJZ%� £ . Jj K j � ~±j z ±� QJZ *±%QJ_ Z*QZ@� 4±%� zj @] i 
HJZ%� £ K j J . Q@ZZQ ±� QJZ � ±@QJ_ Z*QZ@� 4±%� zj @] i j � z HJZ%� £ . Jj K j � Hj QJ±!+' 
. Z' ±� zj @] . ' J±±! ±� QJZ � ±@QJZj *QZ@� 4±%� zj @]2 mQ +* ' %@@Z� Q!] ±' ' %&+Zz 4] QJZ HJZ%� £ 
. Jj K j � . &±@Q* HZ� Q@Z j � z j £j @zZ� 4±QJ %� zZ@ DZ+*%@Z j � z H%!Q%@j ! . Z@\+' Z* 
I Z&j @Q• Z� Q nDH. I S2 . %4:Z' Q Q± *+QZ *%@\Z] j � z zZQj +!Zz zZ*+£� i QJZ � ZQ *+QZ j @Zj %*Zz 
Q± ' j !' %!j QZ QJZ zZ\ Z!±&• Z� Q &±QZ� Q+j ! ±­ . +QZ L +* j 4±%Q Ui3l R *=2• 2 

) 2h . +QZ T ±­ QJZ . ' JZ• Z +* 4±%� zZz 4] HJZ%� £ . Jj K j � ~±j z Q± QJZ � ±@QJi HJZ%� £ . Jj 
K j � - j QJ Q± QJZ _ Z*Qi j � z . Jj • . J%+ - ± . &±@Q* g @±%� z ±� QJZ *±%QJZj *QZ@� 4±%� zj @] 2 
. %4:Z' Q Q± *+QZ *%@\Z] j � z zZQj +!Zz zZ*+£� i +Q ' ±\ Z@* j £@±** *+QZ j @Zj ±­ j 4±%Q 3f iwUR 
*=2• i +� \ ±!\ +� £ QJZ HJZ%� £ . Jj K j � - j QJ . +QQ+� £o±%Q L@Zj j � z &j @Q ±­ QJZ . Jj • . J%+ 
- ± . &±@Q* g @±%� z %� zZ@ DH. I i j * _ Z!! j * j QZ• &±@j @] • j +� QZ� j � ' Z zZ&±Q ±­ / +£J_ j ] * 
I Z&j @Q• Z� Q2 

. Qj £Z 3 . ±'+j ! m• &j ' Q L**Z**• Z� Q ~Z&±@Q ) 
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Figure 2.1 Location Plan 
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Planning Objectives 

) 2U sJZ k ~ . +**%Zz +� ) { 33 &@±• %!£j QZ* j ' ±• &@ZJZ� *+\ Z j � z J±!+*Q+' j &&@±j ' J Q± ' j @@] 
±%Q %@4j � @Z� Z_ j ! _ +QJ QJZ ­±!!±_ +� £ ±4:Z' Q+\ Z*A 

o ~Z*Q@%' Q%@+� £ j � z @Z&!j � � +� £ ±­ ' ±� ' Z@�Zz %@4j � j @Zj *y 
o I Z*+£� +� £ • ±@Z Z­­Z'Q+\ Z j � z Z� \ +@±� • Z� Qj !!] o­@+Z� z!] !±' j ! Q@j � *&±@Q j � z @±j z 

� ZQ_ ±@; * _ +QJ+� QJZ ' ±� ' Z@�Zz %@4j � j @Zj *y 
o ~j Q+±� j !+*+� £ !j � z %*Z* _ +QJ+� QJZ ' ±� ' Z@�Zz %@4j � j @Zj *y 
o - @±\ +z+� £ • ±@Z ±&Z� *&j ' Z j � z ' ±• • %� +Q] 5 _ Z!­j @Z ­j ' +!+Q+Z*y j � z 
o Y� Jj � ' +� £ QJZ Q±_ � * ' j &Z _ +QJ j QQ@j ' Q+\ Z !j � z* ' j &Z j � z %@4j � zZ*+£� 2 

) 2b k � zZ@ j r&!j � � +� £o!Zzr j &&@±j ' Ji QJZ . ' JZ• Z +� ' !%zZ* QJZ ­±!!±_ +� £ ; Z] &!j � � +� £ 
&@±&±*j !* Q± j ' J+Z\ Z QJZ j 4±\ Z k ~ . ±4:Z' Q+\ Z*A 

IT sJ@±%£J @Zo*Q@%' Q%@+� £ j � z @Zo&!j � � +� £ ±­ Z[ +*Q+� £ !j � z %*Z* i QJZ . ' JZ• Z _ +!! 
±&Q+• +*Z QJZ !j � z %*Z* Q± j ' J+Z\ Z • ±@Z &!j � � +� £ £j +� * ­±@ QJZ ' ±• • %� +Q] 2 T%+!Q +� 
3l Rbi QJZ Z[ +*Q+� £ HJZ%� £ . Jj K j � . &±@Q* HZ� Q@Z j Q . +QZ L ±­ QJZ . ' JZ• Z _ J+' J 
_ +!! 4Z @Z&@±\ +*+±� Zz j � z %&£@j zZz j Q . +QZ T %& Q± &@Z*Z� Qozj ] *Qj � zj @z2 . +QZ T 
±­ QJZ . ' JZ• Z _ +!! 4Z @ZzZ\ Z!±&Zz Q± &@±\ +zZ j - ( . !j @£Z@ QJj � QJZ Z[ +*Q+� £ 
HJZ%� £ . Jj K j � - j QJ . +QQ+� £o±%Q L@Zj j � z ±QJZ@ � Z_ g ±\ Z@�• Z� Qi +� *Q+Q%Q+±� 
j � z ' ±• • %� +Q] ng mHS ­j ' +!+Q+Z* Q± *Z@\Z QJZ &%4!+' +� j _ +zZ@ z+*Q@+' Q2 k � zZ@ j � 
+� QZ£@j QZz j &&@±j ' Ji QJZ � Z_ g mH ' ±• &!Z[ j � z +Q* j z:j ' Z� Q &@±&±*Zz &%4!+' ±&Z� 
*&j ' Z n- ( . S _ +!! ­±@• j !j @£Z@ !Z+*%@Z j � z ' ±• • %� +Q] J%4 +� ' ±� � Z' Q+±� _ +QJ QJZ 
. Jj • . J%+ - ± . &±@Q* g @±%� z ­±@ &%4!+' Z� :±] • Z� Q2 

++2 m� ' !%z+� £ QJZ @Z&@±\ +*+±� ±­ QJZ � Z_ HJZ%� £ . Jj K j � . &±@Q* HZ� Q@Zi Q± 
j ' ' ±• • ±zj QZ QJZ � ZZz* ±­ QJZ z+*Q@+' Q ±� *±' +j ! _ Z!­j @Z j � z JZj !QJ ­j ' +!+Q+Z* 
+zZ� Q+­+Zz 4] @Z!Z\ j � Q g ±\ Z@�• Z� Q zZ&j @Q• Z� Q* i � ±Q !Z** QJj � f wi{ { { *=2• 2 � ±� ­ 
z±• Z*Q+' g CL +* &@±&±*Zz ­±@ g mH %*Z* j Q 4±QJ *+QZ* +� QJZ . ' JZ• Zi _ J+' J +* • ±@Z 
QJj � j 4±%Q f f Q+• Z* ±­ QJZ Z[ +*Q+� £ g mH g CL2 sJZ &@±\ +*+±� ±­ ­!±±@ *&j ' Z ­±@ g mH 
%*Z* +* +� !+� Z _ +QJ QJZ &@±• ±Q+±� ±­ QJZ g ±\ Z@�• Z� Qu* &±!+' ] ±� r. +� £!Z . +QZi 
V %!Q+&!Z k *Z*r2 

+++2 sj ; +� £ QJ+* +� QZ£@j QZz @Z� Z_ j ! ±&&±@Q%� +Q] i ­±±Q4@+z£Z* j ' @±** HJZ%� £ . Jj K j � 
~±j z j � z HJZ%� £ K j J . Q@ZZQ j @Z &@±&±*Zz Q± ' ±� � Z' Q QJZ ±&Z� *&j ' Z &@±\ +zZz 
+� 4±QJ k ~L &@±:Z'Q* n. . - o{ 3R j � z . . - o{ 3wS Q± Z� Jj � ' Z ' ±� � Z' Q+\ +Q] ±­ j • Z� +Q] 
­Zj Q%@Z* ­±@ &%4!+' 2 sJZ @Z*%!Qj � Q j !!o_ Zj QJZ@Zz j Q £@j zZ j � z Z!Z\ j QZz &ZzZ*Q@+j � 
� ZQ_ ±@; _ +!! � ±Q ±� !] +� QZ£@j QZ \ j @+±%* g mH ­j ' +!+Q+Z* j � z - ( . * i 4%Q j !*± Z� Jj � ' Z 
±\ Z@j !! &Z@• Zj 4+!+Q] j � z ' ±� � Z' Q+\ +Q] ±­ j _ +zZ@ j @Zj ±­ . Jj • . J%+ - ± +� QJZ 

. Qj £Z 3 . ±'+j ! m• &j ' Q L**Z**• Z� Q ~Z&±@Q h 
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\ +' +� +Q] ±­ QJZ . ' JZ• Z2 

m\ 2 k � zZ@ j � +� QZ£@j QZz %@4j � @Z� Z_ j ! j &&@±j ' Ji QJZ . ' JZ• Z j !*± &@±\ +zZ* \ j @+±%* 
±&&±@Q%� +Q+Z* ­±@ ­Zj *+4!Z @Z\ +Qj !+* j Q+±� +� +Q+j Q+\ Z* ±%Q*+zZ QJZ . ' JZ• Z j @Zj 2 K +QJ 
QJZ &@±\ +*+±� ±­ %� zZ@£@±%� z &%4!+' \ ZJ+' !Z &j @; j Q . +QZ Li ±&&±@Q%� +Q+Z* ­±@ QJZ 
@Z&!j ' Z• Z� Q ±­ *±• Z ±� o*Q@ZZQ &j @;+� £ *&j ' Z* +� QJZ j @Zj _ +!! 4Z ' @Zj QZz Q± • j ; Z 
_ j ] ­±@ &±**+4!Z &j \ Z• Z� Q _ +zZ� +� £ j Q *Q@j QZ£+' !±' j Q+±� * 2 sJ±*Z *Z&j @j QZ 
@Z\ +Qj !+* j Q+±� +� +Q+j Q+\ Z* _ +!! +� &j @Q+' %!j @ *Q@Z� £QJZ� QJZ ' ±� � Z' Q±@ @±!Z ±­ HJZ%� £ 
K j J . Q@ZZQ Q± Z� Jj � ' Z QJZ ' ±� � Z' Q+\ +Q] 4ZQ_ZZ� QJZ • Zz+%• j £Zz 4%+!z+� £ ' !%*QZ@ 
­%@QJZ@ � ±@QJ j � z QJZ ­%Q%@Z !Z+*%@Z j � z ' ±• • %� +Q] J%4 +� QJZ *±%QJi QJ%* 4Z� Z­+Q* 
j _ +zZ@ j @Zj 2 C±@ . +QZ Ti QJZ@Z +* j &±**+4!Z +� QZ£@j Q+±� ±­ QJZ � Z_ - ( . _ +QJ QJZ 
Z[ +*Q+� £ . Jj • . J%+ - ± . &±@Q* g @±%� z +� QJZ *±%QJ *%4:Z' Q Q± ­%@QJZ@ ' ±o±@z+� j Q+±� 
_ +QJ DH. I ±� QJZ j **±' +j QZz @Z\ +Qj !+* j Q+±� _ ±@; *Z&j @j QZ!] i %&±� j &&@±\ j ! ±­ QJZ 
I . - j � z *%4:Z' Q Q± ­%@QJZ@ ' ±±@z+� j Q+±� j � z j ' ' Z&Qj � ' ] ±­ @Z!Z\ j � Q g ±\ Z@�• Z� Q 
zZ&j @Q• Z� Q*2 

URA Projects in the Vicinity 

) 2R sJZ . ' JZ• Z +* !±' j QZz ' !±*Z Q± \ j @+±%* ' ±• &!ZQZz j � z ±� o£±+� £ k ~L &@±:Z' Q* � Zj @4] 
(Figure 2.2). s± QJZ � ±@QJZj *Q ±­ QJZ . ' JZ• Z +* j ' !%*QZ@ ±­ k ~L @ZzZ\ Z!±&• Z� Q 
&@±:Z' Q*2 H±• &!ZQZz k ~L &@±:Z' Q* +� '! %zZ C%; K +� £ . Q@ZZQ I Z\ Z!±&• Z� Q - @±:Z' Q n. . - o 
{ 3h Si / Z] j L=%j n1) ) Si / Z] j H@] *Qj ! n1) 3 Si / Z] j I Z!+£JQ n1) { Si TZj ' ±� D±z£Z n13l S 
j � z / Z] j . Qj @ n1) f Si _ JZ@Z _ Z@Z ' ±• &!ZQZz +� ) { 3U j � z ) { 3w2 

) 2w s± QJZ Zj *Q ±­ QJZ . ' JZ• Z +* j � ±QJZ@ ' !%*QZ@ ±­ k ~L @ZzZ\ Z!±&• Z� Q &@±:Z' Q*2 s±� ; +� 
StreeU C%; K +� £ . Q@ZZQ I Z\ Z!±&• Z� Q - @±:Z' Q n. . - o{ 3US j � z Hj *Q!Z - Zj ; ~±j z I k � 
HJj % . Q@ZZQ I Z\ Z!±&• Z� Q - @±:Z' Q n. . - o{ 3bS j @Z ' %@@Z� Q!] %� zZ@ ' ±� *Q@%' Q+±� j � z j @Z 
Z[ &Z' QZz Q± 4Z ' ±• &!ZQZz 4] ) { ) ) j � z ) { ) f @Z*&Z' Q+\ Z!] 2 sJZ@Z j @Z j !*± Q_± ' ±• &!ZQZz 
k ~L @ZzZ\ Z!±&• Z� Q &@±:Z' Qi / Z] j g @ZZ� n1) US j � z QJZ L*' Z� Q n. . - 5f 5{ { 3S _ J+' J _ Z@Z 
' ±• &!ZQZz +� ) { 3f j � z ) { 3w @Z*&Z' Q+\ Z!] 2 s± QJZ � ±@QJ_ Z*Q ±­ QJZ . ' JZ• Z +* QJZ RRRo 
Rwf , % HJj % K Z*Q . Q@ZZQ m� z%*Q@+j ! T%+!z+� £ ~ZzZ\ Z!±&• Z� Q - +!±Q . ' JZ• Z - @±:Z' Q nmTo 
) A. . - S2 

) 2l sJZ 1+• . J+� Dj � Z 5 C%; K j . Q@ZZQ I Z\ Z!±&• Z� Q - @±:Z' Q n. . - o{ 3RS !±' j QZz Q± QJZ 
� ±@QJ_ Z*Q ±­ QJZ . ' JZ• Z j ' @±** HJZ%� £ K j J . Q@ZZQ j � z _ j * ' ±• • Z� ' Zz ±� QJZ *j • Z 
zj QZi j !!±_ +� £ 4@±j zZ@ @Z*Q@%' Q%@+� £ j � z @Z&!j � � +� £ ±­ QJZ � Z+£J4±%@J±±z2 . . - o{ 3R _ +!! 
@Z• ±\ Z QJZ Z[ +*Q+� £ ±!z j � z z+!j &+zj QZz 4%+!z+� £* j � z zZ\ Z!±& • ±zZ@� @Z*+zZ� Q+j ! 
zZ\ Z!±&• Z� Q* _ +QJ ' ±• • Z@' +j !5@ZQj +! %*Z* +� QJZ !±_ ­!±±@*2 sJZ . ' JZ• Z _ +!! ' @Zj QZ 
*] � Z@£] _ +QJ . . - o{ 3R Q± ­±@• %!j QZ j ' ±• &@ZJZ� *+\ Z !j � zo%*Z @Z*Q@%' Q%@+� £ Q±£ZQJZ@ Q± 
' @Zj QZ • ±@Z &!j � � +� £ £j +� * j Q z+*Q@+' Q !Z\ Z!2 L* . . - o{ 3R ' ±� ­±@• * Q± QJZ Z[ +*Q+� £ 

. Qj £Z 3 . ±'+j ! m• &j ' Q L**Z**• Z� Q ~Z&±@Q U 
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&!j � � +� £ '± � Q@±!i +Q _+!! 4Z +• &!Z• Z� QZz %� zZ@ . Z' Q+±� ) b ±­ QJZ k ~L ( *Z&j @j QZ!] y +Q 
z±Z* � ±Q ­±@• &j @Q ±­ QJ+* . ' JZ• Z j � z _ +!! 4Z ' ±\ Z@Zz 4] j � ±QJZ@ . Qj £Z 3 . mL @Z&±@Q2 

. Qj £Z 3 . ±' +j ! m• &j ' Q L* *Z**• Z� Q ~Z&±@Q b 
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3. HISTORICAL BACKGROUND AND LOCAL CHARACTERISTICS 

f 23 . Jj • . J%+ - ± _ j * ­±%� zZz j * j • j @; ZQ Q±_ � j Q j @±%� z 3RU{ o3Rb{ *2 m� QJZ Zj @!] 3l QJ 
HZ� Q%@]i QJZ Q±_ � _ j * j !@Zj z] _ Z!!oZ*Qj 4!+*JZz j � z ­%� ' Q+±� Zz j * j *Z@\ +' Z ' Z� Q@Z ­±@ 
*J+&&+� £ j � z Q@j zZ2 sJZ Q±_ � £@Z_ @j &+z!] j ­QZ@ QJZ Z*Qj 4!+*J• Z� Q ±­ QJZ ' +Q] ±­ / ±� £ 
1±� £ *+� ' Z +Q _ j * ±� Z ±­ QJZ 4Z*Qo!±' j QZz &!j ' Z* ­±@ QJZ Q@j zZ +� ­+@Z_ ±±z j � z ­@Z*J ­±±z 
­±@ QJZ � Z_ ' +Q] 2 L* j @Z*%!Qi QJZ Q±_ � 4Z' j • Z j &@+• j @] • j @; ZQ 4] QJZ 3wR{ *2 T] QJZ 
Z� z ±­ 3l QJ HZ� Q%@] i ' Z@Qj +� 4%*+� Z**Z* *%' J j * !+• Zo4%@�+� £i Qj � � +� £i +@±� _ ±@; +� £i 
4±j Q • j ; +� £ j � z @Z&j +@+� £i z] Z@*i :±**o*Q+' ; Q@j zZ* j � z *Q±� Zo' %QQ+� £ _ Z@Z _ Z!! 
zZ\ Z!±&Zz +� . Jj • . J%+ - ±2 sJZ@Z _ Z@Z j !*± Z[QZ� *+\ Z *=%j QQZ@ j @Zj * *ZQQ!Zz 4] z%' ; 
­j @• Z@*i &+£ ­j @• Z@* j � z • j @; ZQ £j @zZ� Z@* i *%' J j * Q±zj ] u* L&!+% . Q@ZZQ2 sJZ ­±!!±_ +� £ 
&j @j £@j &J* *%• • j @+XZ *±• Z +• &±@Qj � Q zZ\ Z!±&• Z� Q +� . Jj • . J%+ - ± *+� ' Z QJZ ) { QJ 
HZ� Q%@]2 

Public Housing 

f 2) L4±%Q h{ a ±­ J±%*+� £ *Q±' ; +� . Jj • . J%+ - ± +* &%4!+' @Z� Qj ! J±%*+� £ ±@ *%4*+z+XZz 
J±• Z ±_ � Z@*J+& J±%*+� £* n) { 3b T] oHZ� *%*S2 . Jj • . J%+ - ± z+*Q@+' Q j !*± Jj * QJZ ­+@*Q 
£@±%& ±­ &%4!+' J±%*+� £* +� / ±� £ 1±� £2 sJZ@Z j @Z 3l - %4!+' ~Z� Qj ! / ±%*+� £ n- ~ / S 
Z*Qj QZ* I sZ� j � Q* - %@' Jj *Z . ' JZ• Z* ns- . S Z*Qj QZ* i j � z l / ±• Z ( _ � Z@*J+& . ' JZ• Z5 
- @+\ j QZ . Z' Q±@ - j @Q+' +&j Q+±� . ' JZ• Z 5 g @ZZ� C±@• . %4*+z+*Zz / ±• Z ( _ � Z@*J+& 
. ' JZ• Z ng . / S Z*Qj QZ* • j � j £Zz 4] QJZ / ±� £ 1±� £ / ±%*+� £ L%QJ±@+Q] nu/ LuS +� QJZ 
I +*Q@+' Q2 L � %• 4Z@ ±­ QJZ*Z &%4!+' J±%*+� £ Z*Qj QZ* 4%+!Q +� Zj @!+Z@ zZ' j zZ* i *%' J j * 
. JZ; 1+& VZ+ Y*Qj QZ j � z . ± k ; Y*Qj QZi Jj \ Z %� zZ@£±� Z ±@ j @Z %� zZ@£±+� £ 
@ZzZ\ Z!±&• Z� Q +� @Z' Z� Q ] Zj @*2 

Lei Cheng Uk Han Tomb 

f 2f sJZ DZ+ HJZ� £ k ; Q±• 4i _ J+' J +* !±' j QZz j Q M±2 h3 s±� ; +� . Q@ZZQ n*ZZ Figure 3.1 ), +* 
QJZ • ±*Q +• &±@Qj � Q J+*Q±@+' ­Zj Q%@Z +� . Jj • . J%+ - ±2 mQ _ j * z+* ' ±\ Z@Zz +� 3l UU _ JZ� 
QJZ g ±\ Z@�• Z� Q *Qj @QZz ' ±� *Q@%' Q+±� ±­ @Z*ZQQ!Z• Z� Q 4%+!z+� £* +� QJZ j @Zj 2 sJZ Q±• 4 
_ j * 4%+!Q +� QJZ Yj *QZ@� / j � I ] � j *Q] n+2Z2 LI ) Uo) ) { S2 / +*Q±@+' +QZ• * %� Zj @QJZz ­@±• 
QJZ Q±• 4 +� ' !%zZz &±QQZ@] j � z 4@±� XZ ±4:Z' Q*2 sJZ Q±• 4 Jj * 4ZZ� zZ' !j @Zz j £j XZQQZz 
• ±� %• Z� Q ­±@ &Z@• j � Z� Q &@Z*Z@\ j Q+±� %� zZ@ QJZ L � Q+=%+Q+Z* j � z V ±� %• Z� Q ( @z+� j � ' Z2 

Sham Shui Po Sports Ground 

f 2h . Jj • . J%+ - ± . &±@Q* g @±%� z n*ZZ Figure 3.1) !±' j QZz +� HJZ%� £ . Jj K j � _ j * ­+@*Q 
±&Z� Zz ±� l 0j � %j @] 3l ww2 mQ ' ±• &@+*Z* j � j !!o_ Zj QJZ@i +� QZ@�j Q+±� j ! *Qj � zj @z h{ { o 
• ZQ@Z @%� � +� £ Q@j ' ; nw !j � Z*Si j £@j ** &+Q' J _ +QJ ­!±±z !+£JQ* j � z *&Z' Qj Q±@ *Qj � z ­±@ 

. Qj £Z 3 . ±'+j ! m• &j ' Q L* *Z** • Z� Q ~ Z&±@Q w 
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2,194 *Zj Q*2 mQ +* j &±&%!j @ *&±@Q* £@±%� z %*Zz 4] QJZ !±' j ! ' ±• • %� +Q] +� . Jj • . J%+ 
- ± j * _ Z!! j * J±*Q+� £ • j :±@ *&±@Q+� £ Z\ Z� Q*2 mQ _ j * J±• Z Q± QJZ 2011-12 / ±� £ 1±� £ 
C+@*Q I +\ +*+±� C±±Q4j !! DZj £%Z *Zj *±� j � z QJZ C±%@_j ] LQJ!ZQ+' * +� QJZ 2009-10 *Zj *±� 2 

Caritas Hospital 

f 2U Hj @+Qj * V Zz+' j ! HZ� Q@Z n*ZZ Figure 3.1) _ j * ­±%� zZz 4] Hj @+Qj * / ±� £ 1±� £ j � z 
±&Z� Zz 4] QJZ / ±� £ 1±� £ g ±\ Z@�±@i I j \ +z s@Z� ' Ji ±� 17 I Z' Z• 4Z@ 1964. sJZ ' Z� Q@Z 
+* � ±_ j £Z� Z@j ! J±*&+Qj ! _ +QJ 1,206 4Zz* *+Q%j QZz +� . Jj • . J%+ - ±i j � z +* ' ±o• j � j £Zz 
4] QJZ / ±*&+Qj ! L%QJ±@+Q] j � z Hj @+Qj * / ±� £ 1±� £2 Hj @+Qj * V Zz+' j ! HZ� Q@Z +* QJZ @Z­Z@@j ! 
' Z� Q@Z ±­ QJZ 1±_ !±±� K Z*Q H!%*QZ@ ±­ QJZ / ±*&+Qj ! L%QJ±@+Q] +� ±&JQJj !• ±!±£] *Z@\+' Z 
*Z@\+� £ QJZ Z� Q+@Z 1±_ !±±� _ Z*Q @Z£+±� 2 Hj @+Qj * V Zz+' j ! HZ� Q@Z ±&JQJj !• ±!±£] QZj • 
j !*± &@±\ +zZ* ±&JQJj !• +' *%&&±@Q Q± 1_ ±� £ K j J / ±*&+Qj ! n1K / S2 sJZ ( @QJ±&j Zz+' 
~ZJj 4+!+Qj Q+±� . Z@\+' Z ­±@ 1±_ !±±� K Z*Q H!%*QZ@ +* j !*± 4j *Zz j Q Hj @+Qj * V Zz+' j ! HZ� Q@Z2 
sJZ J±*&+Qj ! @%� * QJZ !j @£Z*Q I Z\ Z!±&• Z� Qj ! I +* j 4+!+Q+Z* k � +Q n- @±:Z' Q . %� *J+� Zi 
HJ+� Z*ZA ~i:½:Ziij() ­±@ QJZ Z� Q+@Z QZ@@+Q±@] ±­ / ±� £ 1±� £i Q± &@±\ +zZ Q@Zj Q• Z� Qi Q@j +� +� £ 
j � z zj +!] ' j @Z ­±@ *Z\ Z@Z!] • Z� Qj !!] Jj � z+' j &&Zz &j Q+Z� Q* %� zZ@ QJZ j £Z ±­ 16 +� j 
J±• Zo!+; Z *ZQQ+� £2 I Z*&+QZ � ±Q 4Z+� £ j %� +\ Z@*+Q] J±*&+Qj !i +Q &@±\ +zZ* ' !+� +' j ! Q@j +� +� £ ­±@ 
• Zz+' j ! j � z � %@*+� £ *Q%zZ� Q* ­@±• QJZ !±' j ! %� +\ Z@*+Q+Z*2 

f 2b - !j ' Z* _ +QJ J+*Q±@+' j ! 4j ' ; £@±%� z j � z !±' j ! ' Jj @j ' QZ@ � Zj @ QJZ . ' JZ• Z +* *J±_ � ±� 
Figure 3.1. 

. Qj £Z 3 . ±'+j ! m• &j ' Q L**Z**• Z� Q ~Z&±@Q l 



k ~L HJZ%� £ K j J . Q@ZZQ I HJZ%� £ . Jj K j � ~±j z I Z\ Z!±&• Z� Q . ' JZ• Z n. . - o{ 3wS . Z&QZ• 4Z@ ) { ) 3 

LEGEND lljffl 
,--~S<- ' -
•---

1 fit~II \ • 0 Lei Cn&ng Uk Han Tomb 
ff.6Hmi '-! ~ 

r,;\ . Jj • . J2n - O!2.¢@Q* g @±%�z oo2222" i 
\=.I :lMJffeJI~ ' 

Figure 3.1 Places with Historical Background and Local Character near the Scheme 
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4. POPULATION & SOCIO-ECONOMIC CHARACTERISTICS 

h23 Tj *Zz ±� � ±� o±4Q@%*+\ Z ±� o*+QZ ±4*Z@\ j Q+±� i QJZ@Z +* � ± &±&%!j Q+±� j � z J±%*ZJ±!z 
+zZ� Q+­+Zz +� QJZ . ' JZ• Z2 mQ _ +!! 4Z ' ±� ­+@• Zz j Q QJZ . Qj £Z ) . mL 2 

h2) L* *Qj QZz +� &j @j £@j &J ) 2f j � z ) 2hi . +QZ L ±­ QJZ . ' JZ• Z +* ' %@@Z� Q!] ±' ' %&+Zz 4] QJZ 
HJZ%� £ . Jj K j � . &±@Q* HZ� Q@Z j � z j £j @zZ� %� zZ@ DH. I i _ J+!Z . +QZ T ' ±\ Z@* QJZ 
HJZ%� £ . Jj K j � - j QJ . +QQ+� £o±%Q L@Zj j � z &j @Q ±­ . Jj • . J%+ - ± . &±@Q* g @±%� z j !*± 
%� zZ@ DH. I j * _ Z!! j * j QZ• &±@j @] • j +� QZ� j � ' Z zZ&±Q ±­ / +£J_ j ] * I Z&j @Q• Z� Q2 
/ Z� ' Zi � ± J±%*ZJ±!z +* +� ' !%zZz +� QJZ . ' JZ• Z2 

5. HOUSING & ENVIRONMENTAL CONDITIONS 

U23 M± J±%*+� £ +* !±' j QZz _ +QJ+� QJZ . ' JZ• Z j @Zj 2 sJZ zZ£@ZZ ±­ ±\ Z@' @±_ z+� £ +� QJZ 
. ' JZ• Z j @Zj +* � ±Q j &&!+' j 4!Z2 

Existing Uses 

U2) sJZ Z[ +*Q+� £ HJZ%� £ . Jj K j � . &±@Q* HZ� Q@Z j Q . +QZ L +* %� zZ@ QJZ DH. I 2 sJZ *&±@Q* 
' Z� Q@Z &@±\ +zZ* *±• Z 4j *+' @Z' @Zj Q+±� j ! ­j ' +!+Q+Z* ­±@ &%4!+' %*Z z%@+� £ QJZ ±&Z� +� £ 
J±%@* j � z ±@£j � +*Z @Z' @Zj Q+±� j ! j ' Q+\ +Q+Z* j � z Q@j +� +� £ ' ±%@*Z* @Z£%!j @!] ­±@ QJZ &%4!+' 2 
L ' ' ±@z+� £ Q± QJZ DH. I u* _ Z4*+QZi QJZ *&±@Q* ' Z� Q@Z &@±\ +zZ* 3 • %!Q+o&%@&±*Z j @Z� j ­±@ 
3 \ ±!!Z] 4j !! ' ±%@Q ±@ ' ±� \ Z@Q+� £ Q± 3 4j * ; ZQ4j !! ' ±%@Q n*%4o*Qj � zj @z Uoj o*+zZ 4j * ; ZQ4j !! 
' ±%@QS ±@ ' ±� \ Z@Q+� £ Q± h 4j z• +� Q±� ' ±%@Q*i _ J+' J ±� Z ±­ QJZ 4j z• +� Q±� ' ±%@Q ' j � 4Z 
' ±� \ Z@QZz +� Q± ) Qj 4!ZoQZ� � +* Qj 4!Z* ±� _ ZZ; zj ] *2 sJZ *&±@Q* ' Z� Q@Z _ j * 4%+!Q +� 3l Rb 
_ J+' J QJZ zZ*+£� j � z ­j ' +!+Q+Z* +* 4Z!±_ ' %@@Z� Q *Qj � zj @z2 

U2f . +QZ T ±­ QJZ . ' JZ• Z +� \ ±!\ Z* QJZ HJZ%� £ . Jj K j � - j QJ . +QQ+� £o±%Q L@Zj j � z &j @Q ±­ 
QJZ . Jj • . J%+ - ± . &±@Q* g @±%� z %� zZ@ DH. I j * _ Z!! j * j QZ• &±@j @] • j +� QZ� j � ' Z 
zZ&±Q ±­ / +£J_ j ] * I Z&j @Q• Z� Q2 sJZ@Z +* � ± &%4!+' j ' ' Z** Q± QJZ QZ• &±@j @] 
• j +� QZ� j � ' Z zZ&±Q ±­ / +£J_ j ] * I Z&j @Q• Z� Qi _ J+' J +* j • j :±@ 4!±' ; j £Z ±­ QJZ - ( . j Q 
. +QZ* L j � z T2 D±' j ! @Z*+zZ� Q* +� QJZ � ±@QJ ±­ QJZ . ' JZ• Z Jj * Q± &j ** QJ@±%£J QJZ 
HJZ%� £ . Jj K j � - j QJ . +QQ+� £o±%Q L@Zj Q± @Zj ' J QJZ . Jj • . J%+ - ± . &±@Q* g @±%� z +� 
QJZ *±%QJ2 

U2h . +QZ T _ +!! 4Z ­+@*Q @ZzZ\ Z!±&Zz Q± &@±\ +zZ • ±@Z g mH ­j ' +!+Q+Z* j � z - ( . %& Q± &@Z*Z� Q­ 
zj ] *Qj � zj @z ­±@ QJZ &%4!+' 2 L­QZ@ ' ±• &!ZQ+±� i QJZ Z[ +*Q+� £ HJZ%� £ . Jj K j � . &±@Q* 
HZ� Q@Z j Q . +QZ L _ +!! QJZ� 4Z @Z&@±\ +*+±� Zz j Q . +QZ T %& Q± &@Z*Z� Qozj ] *Qj � zj @z j � z 
' ±� Q+� %Z +Q* ±&Z@j Q+±� 2 
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Environmental Condition 

U2U sJZ . ' JZ• Z +* !±' j QZz 4ZQ_ZZ� Dj + HJ+ 1±; j � z HJZ%� £ . Jj K j � Vs~ . Qj Q+±� * 2 
HJZ%� £ . Jj K j � ~±j z +� 4ZQ_ZZ� . +QZ* L j � z T ±­ QJZ . ' JZ• Z +* j &@+• j @] z+*Q@+4%Q±@ 
_ +QJ J+£J Q@j ­­+' ­!±_ 2 sJZ . ' JZ• Z +* Z� \ +* j £Zz Q± 4Z *%4:Z' Q Q± Q@j ­­+' � ±+*Z £Z� Z@j QZz 
­@±• QJZ JZj \ ] Q@j ­­+' 2 

U2b Vj � ] @Z*+zZ� Q* ­@±• k � HJj % Y*Qj QZ !±' j Q+� £ j Q QJZ Zj *Q ±­ QJZ . ' JZ• Z j � z � Zj @4] 
@Z*+zZ� Q+j ! zZ\ Z!±&• Z� Q* !±' j Q+� £ j Q QJZ � ±@QJ ±­ QJZ . ' JZ• Z _ j !; Q± HJZ%� £ . Jj K j � 
~±j z ­±@ &%4!+' Q@j � *&±@Q *Z@\+' Z*2 LQ &@Z*Z� Qi !±� £ =%Z%+� £ j Q QJZ 4%* *Q±&* ±­QZ� 
j &&Zj @ j !±� £ QJZ &j \ Z• Z� Q ±­ HJZ%� £ . Jj K j � ~±j zi @Z*%!Q+� £ +� j ' @±_ zZz ' ±� z+Q+±� 
j !±� £ QJZ &j \ Z• Z� Q2 sJZ • j :±@ &ZzZ*Q@+j � ' +@' %!j Q+±� +* QJZ@Z­±@Z ' ±� ' Z� Q@j QZz j !±� £ 
QJZ &j \ Z• Z� Q ±­ HJZ%� £ . Jj K j � ~±j z _ J+' J +* ±­QZ� ' @±_ zZz z%@+� £ &Zj ; J±%@*2 

6. CULTURAL & LOCAL CHARACTERISTICS, AND CHARACTERISTICS OF LOCAL 
BUSINESS ACTIVITIES 

b23 sJZ . ' JZ• Z +* &@Zz±• +� j QZ!] *%@@±%� zZz 4] @Z*+zZ� Q+j ! 4%+!z+� £* Q± QJZ Zj *Q _ J+!Z QJZ@Z 
j @Z • ±@Z +� z%*Q@+j ! j � z ' ±• • Z@' +j ! 4%+!z+� £* Q± QJZ _ Z*Q ±­ QJZ . ' JZ• Z2 s± QJZ Zj *Q 
j ' @±** / +� £ K j J . Q@ZZQ +* &@Zz±• +� j � Q!] @Z*+zZ� Q+j !i +� '! %z+� £ j &%4!+' J±%*+� £ Z*Qj QZ 
o k � HJj % Y*Qj QZi _ J+!Z &@+\ j QZ @Z*+zZ� Q+j ! 4%+!z+� £* j @Z ­±%� z • j +� !] Q± QJZ � ±@QJ ±­ QJZ 
. ' JZ• Z2 H±• • Z@' +j ! %*Z* *%' J j * @ZQj +! *J±&* i Zj QZ@+Z* j � z ' j @ @Z&j +@ *J±&* j @Z ­±%� z 
±� QJZ £@±%� z ­!±±@ ±­ QJZ *%@@±%� zZz @Z*+zZ� Q+j ! 4%+!z+� £*2 

6.2 M± *J±& +* +zZ� Q+­+Zz _ +QJ+� QJZ . ' JZ• Z j @Zj 2 
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7. RECREATIONAL, AMENITY & COMMUNITY AND WELFARE FACILITIES 

R23 Figure 7.1 *J±_ * QJZ !±' j Q+±� ±­ \ j @+±%* g mH ­j ' +!+Q+Z* j � z &%4!+' ±&Z� *&j ' Z* _ +QJ+� 
QJZ U{ { • @j z+%* ±­ QJZ . ' JZ• Z j @Zj 2 sJZ@Z j @Z j � %• 4Z@ ±­ &%4!+' ±&Z� *&j ' Z* � Zj @ 
QJZ . ' JZ• Z j @Zj i QJZ ' !±*Z*Q 4Z+� £ . Jj • . J%+ - ± . &±@Q* g @±%� z !±' j QZz Q± QJZ *±%QJ 
j � z / +� £ K j J . Q@ZZQ - !j ] £@±%� z Q± QJZ Zj *Q ±­ QJZ . ' JZ• Z2 

R2) sJZ • j :±@ g mH ­j ' +!+Q+Z* _ +QJ+� QJZ U{ { • @j z+%* ±­ QJZ . ' JZ• Z j @Zj +� ' !%zZ QJZ HJZ%� £ 
. Jj K j � C+@Z . Qj Q+±� j � z L• 4%!j � ' Z I Z&±Qi j � z *Z\ Z@j ! Zz%' j Q+±� j ! ­j ' +!+Q+Z* i 
+� ' !%z+� £ &@+• j @] *' J±±!* j � z *Z' ±� zj @] *' J±±!*2 

R 2f C±@ Z[ +*Q+� £ *±' +j ! _ Z!­j @Z ­j ' +!+Q+Z* j � z *Z@\+' Z* n@Z­Z@ Q± Table 7.1 ), ­j • +!] j � z ' J+!z 
_ Z!­j @Z *Z@\+' Z* i *Z@\+' Z* ­±@ QJZ Z!zZ@!] i @ZJj 4+!+Qj Q+±� j � z • Zz+' j ! *±' +j ! *Z@\ +' Z* i 
*Z@\ +' Z* ­±@ ±­­Z� zZ@*i j � z *Z@\+' Z* ­±@ ] ±%� £ &Z±&!Z j @Z ­±%� z +� ' !±*Z &@±[ +• +Q] Q± QJZ 
. ' JZ• Z2 

R2h I Z*&+QZ ±­ QJZ Z[ +*Q+� £ g 5mH ­j ' +!+Q+Z* +� QJZ � Z+£J4±%@J±±zi QJZ . ' JZ• Z _ ±%!z Qj ; Z QJZ 
@ZzZ\ Z!±&• Z� Q ±&&±@Q%� +Q] Q± &@±\ +zZ � ±Q !Z** QJj � f wi{ { { *=2• 2 � ±� oz±• Z*Q+' g CL ­±@ 
g 5mH %*Z* j Q 4±QJ *+QZ* +� QJZ . ' JZ• Zi _ J+' J +* • ±@Z QJj � f f Q+• Z* ±­ QJZ Z[ +*Q+� £ 
&@±\ +*+±� 2 sJZ Z[ +*Q+� £ HJZ%� £ . Jj K j � . &±@Q* HZ� Q@Z j Q . +QZ L _ +!! 4Z @Z&@±\ +*+±� Zz 
j Q . +QZ w %& Q± &@Z*Z� Qozj ] *Qj � zj @z j � z ' ±� Q+� %Z +Q* ±&Z@j Q+±� 2 sJZ j ' Q%j ! %*Z ±­ QJZ 
� Z_ g mH &@±\ +*+±� _ +!! 4Z *%4:Z' Q Q± !+j +*±� _ +QJ @Z!Z\ j � Q £±\ Z@�• Z� Q zZ&j @Q• Z� Q* j * 
_ Z!! j * \ +Z_ * ­@±• !±' j ! *Qj ; ZJ±!zZ@* j ­QZ@ QJZ j &&@±\ j ! ±­ QJZ I . -2 sJZ &@±\ +*+±� ±­ 
­!±±@ *&j ' Z ­±@ g mH %*Z* +* +� !+� Z _ +QJ QJZ &@±• ±Q+±� ±­ QJZ £±\ Z@�• Z� Qu* &±!+' ] ±� 
r. +� £!Z . +QZi V %!Q+&!Z k *Z*r2 

R 2U ( &&±@Q%� +Q+Z* ­±@ &!j ' Z • j ; +� £ j � z ' ±JZ*+\ Z £@ZZ� +� £5!j � z* ' j &+� £ Q± +� QZ£@j QZ _ +QJ 
*%@@±%� z+� £ !j � z* ' j &Z _ +!! j !*± 4Z Z[ &!±@Zz2 . %4:Z' Q Q± ­%@QJZ@ ' ±o±@z+� j Q+±� _ +QJ DH. I i 
QJZ@Z +* j &±**+4!Z +� QZ£@j Q+±� ±­ QJZ � Z_ - ( . j Q . +QZ T _ +QJ QJZ Z[ +*Q+� £ . Jj • . J%+ - ± 
. &±@Q* g @±%� z +� QJZ *±%QJ Q± +• &@±\ Z QJZ &ZzZ*Q@+j � ­@+Z� z!] Z� \ +@±� • Z� Q j � z Q± 
Z� Jj � ' Z QJZ ' ±� � Z' Q+\ +Q] ±­ QJZ � Z+£J4±%@J±±zi %&±� j &&@±\ j ! ±­ QJZ I . - j � z *%4:Z' Q 
Q± ­%@QJZ@ ' ±±@z+� j Q+±� j � z j ' ' Z&Qj � ' ] ±­ @Z!Z\ j � Q g ±\ Z@�• Z� Q zZ&j @Q• Z� Q*2 
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Figure 7.1 G/IC and Amenity Facilities within 500m Radius of the Scheme Area 
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Table 7.1 

Service Unit Operator Address 

A. Cj • +!] j � z HJ+!z K Z!­j @Z 

Ag_enc'l£.,-based Enhancement of Professional Staff Sug_g,ort Services in Residential Care 

Homes 

32 / ±� £ 1±� £ HJ@+*Q+j � . Z@\+' Z o / ±� £ 1±� £ HJ@+*Q+j � . ± k ; . g / 3i . ± k ; L• Z� +Q] 
. ± k ; . • j !! g @±%& / ±• Z 3 . Z@\ +' Z j � z H±• 2 T!z£2i . ± k ; Y*Qj QZi 

. Jj • . J%+ - ±i 1±_ !±±� 

) 2 / ±� £ 1±� £ HJ@+*Q+j � . Z@\+' Z o / ±� £ 1±� £ HJ@+*Q+j � . ± k ; . g / ) i . ± k ; L• Z� +Q] 
. ± k ; . • j !! g @±%& / ±• Z ) . Z@\ +' Z j � z H±• 2 T!z£2i . ± k ; Y*Qj QZi 

. Jj • . J%+ - ±i 1±_ !±±� 

f 2 / ±� £ 1±� £ HJ@+*Q+j � . Z@\+' Z o / ±� £ 1±� £ HJ@+*Q+j � . ± k ; . g / f i . ± k ; L• Z� +Q] 
. ± k ; . • j !! g @±%& / ±• Z f . Z@\ +' Z j � z H±• 2 T!z£2i . ± k ; Y*Qj QZi 

. Jj • . J%+ - ±i 1±_ !±±� 

h2 / ±� £ 1±� £ HJ@+*Q+j � . Z@\+' Z o / ±� £ 1±� £ HJ@+*Q+j � . ± k ; . g / hi . ± k ; L• Z� +Q] 
. ± k ; . • j !! g @±%& / ±• Z h . Z@\ +' Z j � z H±• 2 T!z£2i . ± k ; Y*Qj QZi 

. Jj • . J%+ - ±i 1±_ !±±� 

Extended Hours Child Care Service 

U2 Tj &Q+*Q 8 + 1_ j � . ±' +j ! Tj &Q+*Q 8 + 1_ j � g 5C2i 3 C±@Q%� Z . Q@ZZQi HJZ%� £ 
. Z@\ +' Z o - %+ , j � - @Zo- @+• j @] . ±' +j ! . Z@\+' Z . Jj K j � i 1±_ !±±� 
. ' J±±! n8 HH. S 

b2 / ±� £ 1±� £ , ±%� £ K ±• Z� u* / ±� £ 1±� £ , ±%� £ K +� £ T d Hi g 5Ci k � C%� £ 
HJ@+*Q+j � L**±' +j Q+±� o HJ+% 8 + K ±• Z� u* HJ@+*Q+j � / ±%*Zi k � HJj % Y*Qj QZi . Jj • 
K j J M%@*Z@] . ' J±±! n8 HH. S L**±' +j Q+±� . J%+ - ±i 1±_ !±±� 

Emerg_enc"lf!Short-term Care in Small Groug_ Home 

R2 / ±� £ 1±� £ HJ@+*Q+j � . Z@\+' Z o / ±� £ 1±� £ HJ@+*Q+j � . ± k ; . g / 3i . ± k ; L• Z� +Q] 
. ± k ; . • j !! g @±%& / ±• Z 3 . Z@\ +' Z j � z H±• 2 T!z£2i . ± k ; Y*Qj QZi 

. Jj • . J%+ - ±i 1±_ !±±� 

w2 / ±� £ 1±� £ HJ@+*Q+j � . Z@\+' Z o / ±� £ 1±� £ HJ@+*Q+j � . ± k ; . g / ) i . ± k ; L• Z� +Q] 
. ± k ; . • j !! g @±%& / ±• Z ) . Z@\ +' Z j � z H±• 2 T!z£2i . ± k ; Y*Qj QZi 

. Jj • . J%+ - ±i 1±_ !±±� 

l 2 / ±� £ 1±� £ HJ@+*Q+j � . Z@\+' Z o / ±� £ 1±� £ HJ@+*Q+j � . ± k ; . g / f i . ± k ; L• Z� +Q] 
. ± k ; . • j !! g @±%& / ±• Z f . Z@\ +' Z j � z H±• 2 T!z£2i . ± k ; Y*Qj QZi 

. Jj • . J%+ - ±i 1±_ !±±� 

3{ 2 / ±� £ 1±� £ HJ@+*Q+j � . Z@\+' Z o / ±� £ 1±� £ HJ@+*Q+j � . ± k ; . g / hi . ± k ; L• Z� +Q] 
. ± k ; . • j !! g @±%& / ±• Z h . Z@\ +' Z j � z H±• 2 T!z£2i . ± k ; Y*Qj QZi 

. Jj • . J%+ - ±i 1±_ !±±� 

Social Welfare Facilities within 500m Radius of the Project Area 
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Service Unit Operator Address 

Famil'/._Aide 

332 / ±� £ 1±� £ Cj • +!] K Z!­j @Z / ±� £ 1±� £ Cj • +!] k � +Q ) { hi ) 5Ci k � / +• / ±%*Zi 
. ±' +ZQ] o . Jj • *J%+&± nK Z*QS K Z!­j @Z . ±' +ZQ] k � HJj % Y*Qj QZi . Jj • *J%+&±i 
m� QZ£@j QZz Cj • +!] . Z@\+' Z 1±_ !±±� 
HZ� Q@Z 

Integrated Famil'{__ Service Centre 

3) 2 / ±� £ 1±� £ Cj • +!] K Z!­j @Z / ±� £ 1±� £ Cj • +!] k � +Q ) { hi ) 5Ci k � / +• / ±%*Zi 
. ±' +ZQ] o . Jj • *J%+&± nK Z*QS K Z!­j @Z . ±' +ZQ] k � HJj % Y*Qj QZi . Jj • *J%+&±i 
m� QZ£@j QZz Cj • +!] . Z@\+' Z 1±_ !±±� 
HZ� Q@Z 

Occasional Child Care Service 

3f 2 Tj &Q+*Q ( + 1_ j � . ±' +j ! Tj &Q+*Q ( + 1_ j � g 5C2i 3 C±@Q%� Z . Q@ZZQi HJZ%� £ 
. Z@\ +' Z o - %+ , j � - @Zo- @+• j @] . ±' +j ! . Z@\+' Z . Jj K j � i 1±_ !±±� 
. ' J±±! n( HH. S 

3h2 / ±� £ 1±� £ , ±%� £ K ±• Z� u* / ±� £ 1±� £ , ±%� £ K +� £ T d Hi g 5Ci k � C%� £ 
HJ@+*Q+j � L**±' +j Q+±� o HJ+% ( + K ±• Z� u* HJ@+*Q+j � / ±%*Zi k � HJj % Y*Qj QZi . Jj • 
K j J M%@*Z@] . ' J±±! n( HH. S L**±' +j Q+±� . J%+ - ±i 1±_ !±±� 

Se_ecialised Co-e_arenting_ Sue_e_ort Centre 

3U2 / ±� £ 1±� £ Cj • +!] K Z!­j @Z / ±� £ 1±� £ Cj • +!] k � +Q f { ) i f 5Ci Dj ­±@z HZ� Q@Zi 
. ±' +ZQ] o - j @Z� Qo' J+!z K Z!­j @Z . ±' +ZQ] wf w Dj + HJ+ 1_±; ~±j zi 
H±� � Z' Q . &Z' +j !+*Zz H±o 1±_ !±±� 
&j @Z� Q+� £ . %&&±@Q HZ� Q@Z 

Small Groue. Homes 

3b2 / ±� £ 1±� £ HJ@+*Q+j � . Z@\+' Z o / ±� £ 1±� £ HJ@+*Q+j � . ± k ; . g / 3i . ± k ; L• Z� +Q] 
. ± k ; . • j !! g @±%& / ±• Z 3 . Z@\ +' Z j � z H±• 2 T!z£2i . ± k ; Y*Qj QZi 

. Jj • . J%+ - ±i 1±_ !±±� 

3R2 / ±� £ 1±� £ HJ@+*Q+j � . Z@\+' Z o / ±� £ 1±� £ HJ@+*Q+j � . ± k ; . g / ) i . ± k ; L• Z� +Q] 
. ± k ; . • j !! g @±%& / ±• Z ) . Z@\ +' Z j � z H±• 2 T!z£2i . ± k ; Y*Qj QZi 

. Jj • . J%+ - ±i 1±_ !±±� 

3w2 / ±� £ 1±� £ HJ@+*Q+j � . Z@\+' Z o / ±� £ 1±� £ HJ@+*Q+j � . ± k ; . g / f i . ± k ; L• Z� +Q] 
. ± k ; . • j !! g @±%& / ±• Z f . Z@\ +' Z j � z H±• 2 T!z£2i . ± k ; Y*Qj QZi 

. Jj • . J%+ - ±i 1±_ !±±� 

3l 2 / ±� £ 1±� £ HJ@+*Q+j � . Z@\+' Z o / ±� £ 1±� £ HJ@+*Q+j � . ± k ; . g / hi . ± k ; L• Z� +Q] 
. ± k ; . • j !! g @±%& / ±• Z h . Z@\ +' Z j � z H±• 2 T!z£2i . ± k ; Y*Qj QZi 

. Jj • . J%+ - ±i 1±_ !±±� 

. Qj £Z 3 . ±'+j ! m• &j ' Q L**Z**• Z� Q ~Z&±@Q 3b 
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Service Unit Operator Address 

T2 . Z@\+' Z* ­±@ QJZ Y!zZ@!] 

Contract Home 

) { 2 s%� £ K j J g @±%& ±­ / ±*&+Qj !* s%� £ K j J g @±%& ±­ k � +Q f { ) j � z h{ 3i f 5C j � z h5Ci 

o HJ% . j % HJZ%� £ M%@*+� £ / ±*&+Qj !* L � ' +!!j @] Cj ' +!+Q+Z* T!±' ; i 

/ ±• Z HJZ%� £ . Jj K j � Y*Qj QZi f l 3 

HJZ%� £ . Jj K j � ~ ±j zi 

1±_ !±±� 

) 32 , j � HJj + / ±*&+Qj ! o DZZ K j + , j � HJj + / ±*&+Qj ! g 5C n- j @QS Q± ) 5Ci k � 1+� 

. +% 1ZZ Y!zZ@!] / ±• Z / ±%*Zi k � HJj % Y*Qj QZi M±2 

f { f k � HJj % . Q@ZZQi . Jj • 

. J%+ - ±i 1±_ !±±� 

Da1::: Care Centre/Unit for the Elder/1::: 

) ) 2 / ±� £ 1±� £ HJ@+*Q+j � . Z@\+' Z o / ±� £ 1±� £ HJ@+*Q+j � ~ ±±• ) { 3i ) 5Ci k � / +• 

. Jj • *J%+&± I j ] Hj @Z HZ� Q@Z . Z@\ +' Z / ±%*Zi k � HJj % Y*Qj QZi . Jj • 

­±@ QJZ Y!zZ@!] . J%+ - ±i 1±_ !±±� 

District Elder/1::: Communit'I/._ Centre 

) f 2 Hj @+Qj * o / ±� £ 1±� £ o HJZ� £ Hj @+Qj * o / ±� £ 1±� £ k g 5Ci Dj + T± g j @zZ� i f wf - ± 

. J+� £ C%� £ I +*Q@+' Q Y!zZ@!] ( � ~ ±j zi . Jj • *J%+&±i 

HZ� Q@Z n. Jj • . J%+ - ±S 1±_ !±±� 

Neig_hbourhood Elderll:'.'. Centre 

) h2 / ±� £ 1±� £ HJ@+*Q+j � . Z@\+' Z o / ±� £ 1±� £ HJ@+*Q+j � g 5Ci C±±; , j Q / ±%*Zi C±@Q%� Z 

C±@Q%� Z MZ+£J4±%@J±±z . Z@\ +' Z Y*Qj QZi . Jj • . J%+ - ±i 

Y!zZ@!] HZ� Q@Z 1±_ !±±� 

) U2 / ±� £ 1±� £ HJ@+*Q+j � . Z@\+' Z o / ±� £ 1±� £ HJ@+*Q+j � K +� £ Hi g 5Ci k � D±; / ±%*Z d 

k � HJj % MZ+£J4±%@J±±z . Z@\ +' Z K +� £ Hi g 5Ci k � M£j / ±%*Zi 

Y!zZ@!] HZ� Q@Z k � HJj % Y*Qj QZi . Jj • . J%+ 

- ±i 1±_ !±±� 

Pilot . ' JZ• Z on Communill:'.'. Care Service Voucher for the Elder/'!/._ 

) b2 , j � HJj + / ±*&+Qj ! o DZZ K j + , j � HJj + / ±*&+Qj ! g 5C n- j @QS Q± ) 5Ci k � 1+� 

. +% 1ZZ Y!zZ@!] / ±• Z / ±%*Zi k � HJj % Y*Qj QZi M±2 

f { f k � HJj % . Q@ZZQi . Jj • 

. J%+ - ±i 1±_ !±±� 

Sug_g_ort Team for the Elderl'lf.. Based at District Elderl'lf.. Communitl:'.'. Centres 

) R2 Hj @+Qj * o / ±� £ 1±� £ o HJZ� £ Hj @+Qj * o / ±� £ 1±� £ k g 5Ci Dj + T± g j @zZ� i f wf - ± 

. J+� £ C%� £ I+*Q@+' Q Y!zZ@!] ( � ~ ±j zi . Jj • *J%+&±i 

HZ� Q@Z n. Jj • . J%+ - ±S 1±_ !±±� 

. Qj £Z 3 . ±'+j ! m• &j ' Q L**Z**• Z� Q ~Z&±@Q 3R 
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Service Unit Operator Address 

Enhanced Home and Communit'i. Care Services 

) w2 s%� £ K j J g @±%& ±­ / ±*&+Qj !* s%� £ K j J g @±%& ±­ C!j Q Hi f 5Ci . J%� DZZ 

o Y� Jj � ' Zz / ±• Z j � z / ±*&+Qj !* H±• • Z@' +j ! T%+!z+� £i f f wof h{ 

H±• • %� +Q] Hj @Z . Z@\+' Z Hj *Q!Z - Zj ; ~ ±j zi HJZ%� £ 

n. Jj • . J%+ - ±S . Jj K j � i 1±_ !±±� 

H2 ~ ZJj 4+!+Qj Q+±� j � z V Zz+' j ! . ±' +j ! . Z@\+' Z* 

Ag_enc'f_-based Occue.ational Thera12,ist Service 

) l 2 K j + 0+ HJ@+*Q+j � . Z@\+' Z o K j + 0+ HJ@+*Q+j � 35Ci k � / ±� £ / ±%*Zi k � HJj % 

L£Z� ' ] oTj *Zz ( ' ' %&j Q+±� j ! . Z@\ +' Z Y*Qj QZi . Jj • . J%+ - ±i 

sJZ@j &] . Z@\+' Z 1±_ !±±� 

Care and Attention Home for Severel'lf.. Disabled Persons with Da'lf.. Care Services for 

Persons with Severe Disabilities 

f { 2 V Z� Qj ! / Zj !QJ L**±' +j Q+±� ±­ V Z� Qj ! / Zj !QJ f 5C d h5Ci . ± k ; L• Z� +Q] j � z 

/ ±� £ 1±� £ ns JZS o . ± k ; L**±' +j Q+±� ±­ / ±� £ H±• 2 T!z£2i . ± k ; Y*Qj QZi 

/ ±• Z 1±� £ ns JZS . Jj • . J%+ - ±i 1±_ !±±� 

District Su12,12,ort Centre for Persons with Disabilities 

31. , j � £ V Z• ±@+j ! V ZQJ±z+*Q , j � £ V Z• ±@+j ! k � +Q ) { 3i ) 5Ci L � ' +!!j @] 

. ±' +j ! . Z@\+' Z o . Jj • . J%+ V ZQJ±z+*Q . ±' +j ! Cj ' +!+Q+Z* T!±' ; i HJZ%� £ . Jj 

- ± I +*Q@+' Q . %&&±@Q HZ� Q@Z . Z@\ +' Z K j � Y*Qj QZi . Jj • . J%+ - ±i 

1±_ !±±� 

Home-based Rehabilitation Training_ Service 

f ) 2 , j � £ V Z• ±@+j ! V ZQJ±z+*Q , j � £ V Z• ±@+j ! k � +Q ) { 3i ) 5Ci L � ' +!!j @] 

. ±' +j ! . Z@\+' Z o . Jj • . J%+ V ZQJ±z+*Q . ±' +j ! Cj ' +!+Q+Z* T!±' ; i HJZ%� £ . Jj 

- ± I +*Q@+' Q . %&&±@Q HZ� Q@Z . Z@\ +' Z K j � Y*Qj QZi . Jj • . J%+ - ±i 

1±_ !±±� 

Home Care Services for Persons with Severe Disabilities 

33. , j � £ V Z• ±@+j ! V ZQJ±z+*Q , j � £ V Z• ±@+j ! k � +Q ) { 3i ) 5Ci L � ' +!!j @] 

. ±' +j ! . Z@\+' Z o 1±_ !±±� n3S V ZQJ±z+*Q . ±' +j ! Cj ' +!+Q+Z* T!±' ; i HJZ%� £ . Jj 

~ Z£+±� j ! / ±• Z Hj @Z . Z@\+' Z . Z@\ +' Z K j � Y*Qj QZi . Jj • . J%+ - ±i 

1±_ !±±� 

Hostel for Moderatel'i. Mentall'lf.. HandicaQ.Q.ed Persons 

34. K j + 0+ HJ@+*Q+j � . Z@\+' Z o k � K j + 0+ HJ@+*Q+j � 35Ci k � / ±� £ / ±%*Zi k � HJj % 

HJj % / ±*QZ! . Z@\ +' Z Y*Qj QZi . Jj • . J%+ - ±i 

1±_ !±±� 

. Qj £Z 3 . ±'+j ! m• &j ' Q L**Z**• Z� Q ~Z&±@Q 18
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Service Unit Operator Address 

Integrated Programme in Kindergarten-cum-Child Care Centre 

f U2 / ±� £ 1±� £ , ±%� £ K ±• Z� u* / ±� £ 1±� £ , ±%� £ K +� £ T & Hi g 5Ci k � C%� £ 
HJ@+*Q+j � L**±' +j Q+±� o HJ+% ( + K ±• Z� u* HJ@+*Q+j � / ±%*Zi k � HJj % Y*Qj QZi . Jj • 
K j J M%@*Z@] . ' J±±! n( HH. S L**±'+j Q+±� . J%+ - ±i 1±_ !±±� 

On the Job Training_ Programme for Peoe_le with Disabilities 

f b2 Tj &Q+*Q ( + 1_ j � . ±' +j ! Tj &Q+*Q ( + 1_ j � g 5Co) 5Ci f ) f . J%� M+� £ ~±j zi 
. Z@\ +' Z o s@j +� +� £ & . ±' +j ! . Z@\+' Z HJZ%� £ . Jj K j � i 1±_ !±±� 
Y• &!±] • Z� Q . Z@\+' Z nHJZ%� £ 
. Jj K j � HZ� Q@ZS 

f R2 . ±' +ZQ] ±­ ~ZJj 4+!+Qj Q+±� j � z . ±' +ZQ] ±­ C!j Q Li h5Ci sj + HJZ±� £ 
H@+• Z - @Z\ Z� Q+±� i / ±� £ 1±� £ ~ZJj 4+!+Qj Q+±� j � z nD+4Z@j !S CQ] T!z£i f K +� £ V+� £ 
nsJZS o Y• &!±] • Z� Q H@+• Z - @Z\ Z� Q+±� i . Q@ZZQi Dj + HJ+ 1±; i 1±_ !±±� 
I Z\ Z!±&• Z� Q . Z@\+' Z n/ 8 / ±� £ 1±� £ nsJZS 
' ±� Qj ' QS 

Sunn1:::wa1::: - On the Job Training_ Programme for Young_ Peoe_le with Disabilities 

f w2 Tj &Q+*Q ( + 1_ j � . ±' +j ! Tj &Q+*Q ( + 1_ j � g 5Co) 5Ci f ) f . J%� M+� £ ~±j zi 
. Z@\ +' Z o s@j +� +� £ & . ±' +j ! . Z@\+' Z HJZ%� £ . Jj K j � i 1±_ !±±� 
Y• &!±] • Z� Q . Z@\+' Z nHJZ%� £ 
. Jj K j � HZ� Q@ZS 

f l 2 . ±' +ZQ] ±­ ~ZJj 4+!+Qj Q+±� j � z . ±' +ZQ] ±­ C!j Q Li h5Ci sj + HJZ±� £ 
H@+• Z - @Z\ Z� Q+±� i / ±� £ 1±� £ ~ZJj 4+!+Qj Q+±� j � z nD+4Z@j !S CQ] T!z£i f K +� £ V+� £ 
nsJZS o Y• &!±] • Z� Q H@+• Z - @Z\ Z� Q+±� i . Q@ZZQi Dj + HJ+ 1±; i 1±_ !±±� 
I Z\ Z!±&• Z� Q . Z@\+' Z n/ 8 / ±� £ 1±� £ nsJZS 
' ±� Qj ' QS 

Integrated Rehabilitation Services Centre 

h{ 2 Hj @+Qj * o / ±� £ 1±� £ o HJZZ@ Hj @+Qj * o / ±� £ 1±� £ 35Ci L � ' +!!j @] Cj ' +!+Q+Z* T!±' ; i 
/ ±• Z HJZ%� £ . Jj K j � Y*Qj QZi 

. Jj • *J%+ - ±i 1±_ !±±� 

h32 - ± DZ%� £ 1%; o . ± k ; HJ+!z - ± DZ%� £ 1%; ) 5C2i L• Z� +Q] j � z H±• • %� +Q] 
I Z\ Z!±&• Z� Q HZ� Q@Z T%+!z+� £i . ± k ; Y*Qj QZi . Jj • 

. J%+ - ±i 1±_ !±±� 

Se_ecial Child Care Centres cum Ear/1::: Education d Training_ Centres 

h) 2 - ± DZ%� £ 1%; o . ± k ; HJ+!z - ± DZ%� £ 1%; ) 5C2i L• Z� +Q] j � z H±• • %� +Q] 
I Z\ Z!±&• Z� Q HZ� Q@Z T%+!z+� £i . ± k ; Y*Qj QZi . Jj • 

. J%+ - ±i 1±_ !±±� 

Sue_e_orted Eme_lo1:::ment 

. Qj £Z 3 . ±'+j ! m• &j ' Q L**Z**• Z� Q ~Z&±@Q 3l 
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Service Unit Operator Address 

hf 2 . ±' +ZQ] ±­ ~ZJj 4+!+Qj Q+±� j � z . ±' +ZQ] ±­ C!j Q Li h5Ci sj + HJZ±� £ 
H@+• Z - @Z\ Z� Q+±� i / ±� £ 1±� £ ~ZJj 4+!+Qj Q+±� j � z nD+4Z@j !S CQ] T!z£i f K +� £ V+� £ 
nsJZS o Y• &!±] • Z� Q H@+• Z - @Z\ Z� Q+±� i . Q@ZZQi Dj + HJ+ 1±; i 1±_ !±±� 
I Z\ Z!±&• Z� Q . Z@\+' Z n/ 8 / ±� £ 1±� £ nsJZS 
' ±� Qj ' QS 

44. K j + 0+ HJ@+*Q+j � . Z@\+' Z o K j + 0+ HJ@+*Q+j � 35Ci k � / ±� £ / ±%*Zi k � HJj % 
. %&&±@QZz Y• &!±] • Z� Q . Z@\ +' Z Y*Qj QZi . Jj • . J%+ - ±i 
n. Jj • . J%+ - ±S 1±_ !±±� 

Sheltered Workshoe_ 

hU2 K j + 0+ HJ@+*Q+j � . Z@\+' Z o k � K j + 0+ HJ@+*Q+j � 35Ci k � / ±� £ / ±%*Zi k � HJj % 
HJj % . JZ!QZ@Zz K ±@; *J±& . Z@\ +' Z Y*Qj QZi . Jj • . J%+ - ±i 

1±_ !±±� 

Visiting_ Medical Practitioner Scheme 

46. K j + 0+ HJ@+*Q+j � . Z@\+' Z o k � K j + 0+ HJ@+*Q+j � 35Ci k � / ±� £ / ±%*Zi k � HJj % 
HJj % / ±*QZ! . Z@\ +' Z Y*Qj QZi . Jj • . J%+ - ±i 

1±_ !±±� 

I 2 . Z@\ +' Z* ­±@ ( ­­Z� zZ@* 

Services for Ex-offenders and Discharg_ed Prisoners 

hR2 . ±' +ZQ] ±­ ~ZJj 4+!+Qj Q+±� j � z . ±' +ZQ] ±­ C!j Q Li h5Ci sj + HJZ±� £ 
H@+• Z - @Z\ Z� Q+±� i / ±� £ 1±� £ ~ZJj 4+!+Qj Q+±� j � z nD+4Z@j !S CQ] T!z£i f K +� £ V+� £ 
nsJZS o Y• &!±] • Z� Q H@+• Z - @Z\ Z� Q+±� i . Q@ZZQi Dj + HJ+ 1±; i 1±_ !±±� 
I Z\ Z!±&• Z� Q . Z@\+' Z n/ 8 / ±� £ 1±� £ nsJZS 
' ±� Qj ' QS 

Y2 . Z@\+' Z* ­±@ , ±%� £ - Z±&!Z 

After School Care Prog_ramme 

48. Tj &Q+*Q ( + 1_ j � . ±' +j ! Tj &Q+*Q ( + 1_ j � 35C2i 3 C±@Q%� Z . Q@ZZQi HJZ%� £ 
. Z@\ +' Z o 9M±� o. %4\ Z� QZzx . ±' +j ! . Z@\+' Z . Jj K j � i 1±_ !±±� 
HJZ%� £ . Jj K j � HJ+!z@Z� 
I Z\ Z!±&• Z� Q Yz%' j Q+±� 
HZ� Q@Z nC±@• Z@!] ; � ±_ � j * 
HJZ%� £ . Jj K j � L­QZ@ . ' J±±! 
Hj @Z . Z@\+' ZS 

C'l/._ber Youth Sue_e_ort Teams 

. Qj £Z 3 . ±'+j ! m• &j ' Q L**Z**• Z� Q ~Z&±@Q 20 
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Service Unit Operator Address 

49. T±] *u j � z g +@!*u H!%4* T±] *u j � z g +@!*u H!%4* ~±±• ) { ) i ) 5Ci Dj ­±@z HZ� Q@Zi 
L**±' +j Q+±� ±­ / ±� £ 1±� £ L**±' +j Q+±� ±­ / ±� £ wf w Dj + HJ+ 1±; ~±j zi HJZ%� £ 
nsJZS o M+QZ' j Q ( � !+� Z o H] 4Z@ 1±� £ nsJZS . Jj K j � i 1±_ !±±� 
, ±%QJ . %&&±@Q sZj • 

Famil'f._ Sue_e_ort Networking_ Team 

U{ 2 Hj @+Qj * o / ±� £ 1±� £ o . Jj • Hj @+Qj * o / ±� £ 1±� £ k g 5Ci Dj + - ± g j @zZ� i f wf - ± 
. J%+ - ± Cj • +!] . %&&±@Q ( � ~±j zi . Jj • . J%+ - ±i 
MZQ_ ±@; +� £ sZj • 1±_ !±±� 

District Youth Outreaching Social Work Teams 

U32 T±] *u j � z g +@!*u H!%4* T±] *u j � z g +@!*u H!%4* k � +Q ) i g 5Ci k � 1+� / ±%*Zi k � 
L**±' +j Q+±� ±­ / ±� £ 1±� £ L**±' +j Q+±� ±­ / ±� £ HJj % Y*Qj QZi . Jj • . J%+ - ±i 
nsJZS o . Jj • . J%+ - ± I +*Q@+' Q 1±� £ nsJZS 1±_ !±±� 
, ±%QJ ( %Q@Zj ' J+� £ . ±' +j ! 
K ±@; sZj • 

Source: Social Welfare Department's website: Local District Service Profile: Welfare Service 

Units Managed or Funded by Social Welfare Department (Sham Shui Po), j * of 10 September 

2021. 

. Qj £Z 3 . ±'+j ! m• &j ' Q L**Z**• Z� Q ~Z&±@Q ) 3 
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8. INITIAL ASSESSMENT OF POTENTIAL SOCIAL IMPACT, AND MITIGATION 
MEASURES 

Potential Social Impact 

w23 sJZ &@±&±*Zz @ZzZ\ Z!±&• Z� Q ±­­Z@* j � ±&&±@Q%� +Q] Q± ±&Q+• +XZ !j � z %*Z* QJ@±%£J 
@Z&!j � � +� £ j � z @Z*Q@%' Q%@+� £i j � z +• &@±\ Z QJZ _ j !; j 4+!+Q] j � z ' ±� � Z' Q+\ +Q] _ +QJ+� QJZ 
. ' JZ• Z j @Zj 2 
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*+QZ j @Zj ­±@ &!±Q @j Q+± ' j !' %!j Q+±� +* j 4±%Q l ih{ l • ) 2 sJZ . ' JZ• Z +* j � Q+' +&j QZz Q± 
4Z ' ±• &!ZQZz +� Q_± &Jj *Z* j � z ­%!! ' ±• &!ZQ+±� _+!! 4Z 4] ] Zj @ ) { f h2 sJZ &@±&±*Zz 
zZ\ Z!±&• Z� Q &j @j • ZQZ@* j @Z Qj 4%!j QZz +� Table 2.1. 

Table 2.1 Proposed Development Parameters 

Component 
Development Parameters 

Site A Site B 
H±• &!ZQ+±� ] Zj @ ) { f h ) { ) w 
g @±** . +QZ L@Zj L&&@±[ 2 Ui3l R • ) L&&@±[ 2 3f iwUR • ) 

MZQ . +QZ L@Zj L&&@±[ 2 Ui3l R • ) L&&@±[ 2 hi) 3) • ) 
- @±&±*Zz g @±** ~Z*+zZ� Q+j ! L&&@±[ 2 f wil Rw • ) g CL R2U - ~ - -

C!±±@ L@Zj ~ZQj +! L&&@±[ 2 Ui3l R • ) g CL 32{ - ~ - -
ng CLS j � z - !±Q 

~j Q+± n- ~S g mHn3l L&&@±[ 2 Ui3l R • ) g CL 32{ - ~ L&&@±[ 2 f f ibl b • ) g CL w2{ - ~ 

M±2 ±­ T%+!z+� £ T!±' ; ) 3 
M±2 ±­ h{ • 2 g CL O C!j Q o 

~Z*+zZ� Q+j ! C!j Q* . +XZAyy R{ • ) g CL wf w Cj Q* 

L\ Z@j £Z C!j Q . +XZ L&&@±[ 2 hR • ) o 
- %4!+' ( &Z� . &j ' Z L&&@±[ 2 RU{ • 2 L&&@±[ 2 l ibhU • 2

Note: Subject to change at detailed design stage 
Remarks: (1) The %*Z of the GIC is not yet confirmed and subject to liaison with government departments upon approval of the 

. ' JZ• Z2 

- j @; +� £ j � z . Z@\+' +� £ Cj ' +!+Q+Z* - @±\ +*+±� 

sJZ @Z=%+@Zz &j @; +� £ j � z *Z@\+' +� £ ­j ' +!+Q+Z* &@±\ +*+±� j @Z zZQZ@• +� Zz +� j ' ' ±@z+� £ 
_ +QJ QJZ / ±� £ 1±� £ - !j � � +� £ . Qj � zj @z* j � z g %+zZ!+� Z* n/ 1- . g S2 sJZ @Z=%+@Z• Z� Q* 
j � z QJZ &@±&±*Zz &j @; +� £ &@±\ +*+±� * j @Z *%• • j @+XZz +� Table 2.2. 
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sj 4!Z ) 2) ~Z=%+@Zz s@j � *&±@Q Cj ' +!+Q+Z* L' ' ±@z+� £ Q± / 1- . g 

Required Proposed 
Type Parameter HKPSG Parking Provision Requirement Provision Provision 

(nos.) (nos.) 
Site A 
Residential 

g !±4j ! - j @; +� £ . Qj � zj @z ng - . SA 3 ' j @ 
*&j ' Z ­±@ h o R ­!j Q* 
I Z• j � z Lz:%*Q• Z� Q ~j Q+± n~3SA 
h{ O C!j Q . +XZ :S R{ B 1.2 wf w 
L' ' Z**+4+!+P, Lz:%*Q• Z� Q ~j Q+± n~) SA %� +Q*i h{ - @+\ j QZ Hj @ wf w ­!j Q* K +QJ+� j U{ { • o @jz+%* ±­ @j +! *Qj Q+±� B 0.75 O C!j Q l R o 3R{ l R - j @; +� £ . &j ' Z I Z\ Z!±>• Z� Q !� QZ� *+P, Lz:%*Q• Z� Q ~j Q+± . +XZ :S
n~f SA R{ 
U2{ { O - !±Q ~j Q+± :S w2{ { B 0.90 
- j @; +� £ ~Z=%+@Z• Z� QB g - . [ ~3 [ ~) [ 
~f 

v +*+Q±@ Hj @ ) 4!±' ; * U � ±*2 &Z@ @Z*+zZ� Q+j ! 4!±' ; _ +QJ • ±@Z QJj � RU %� +Q* 10 3{ - j @; +� £ 
V±Q±@' ] ' !Z wf w ­!j Q* 3 • ±Q±@' ] '! Z &j @; +� £ *&j ' Z &Z@ 3{ { o3U{ ­!j Q* bol l - j @; +� £ 

D±j z+� £5 wf w ­!j Q*5 3 4j ] &Z@ w{ { ­!j Q* ±@ • +� +• %• 3 4j ] ­±@ Zj ' J J±%*+� £ ) ) %� !±j z+� £ Tj ] ) 4!±' ; * 4!±' ; ±@ j * zZQZ@• +� Zz 4] L%QJ±@+Q] 

Retail 
- @+\ j QZ Hj @ Ui3l R • ) 7±� Z 3A Hj @ *&j ' Z &Z@ 3U{ o f { { • ) g CL 3wof U ) b - j @; +� £ . &j ' Z 
V±Q±@' ] ' !Z 3wof U U o 3{ a ±­ &@+\ j QZ 'j @ &j @; +� £ *&j ' Z 3oh f - j @; +� £ 
D±j z+� £5 Ui3l R • ) 3 4j ] ­±@ g v ­±@ Z\ Z@] £±±z \ ZJ+'! Z ­±@ Z\ Z@] w{ { o UoR R %� !±j z+� £ Tj ] 3i) { { • 2g CL 
GIC Facility (~5, 197m2) <1J 
- @+\ j QZ Hj @ NIA NIA l - j @; +� £ . &j ' Z o 

D±j z+� £5 
- MmL MmL 3 n) S 

%� !±j z+� £ Tj ] 
L• 4%!j � ' Z Dj ] o 

- MmL MmL 3 nf S 
4] 
sj [ + j � z - @+\ j QZ MmL MmL 3 nf S 
Hj @ Dj ] o4] o 

V±Q±@' ] ' !Z NIA NIA ) nf S 
- j @; +� £ 
Underground Public Carpark 
- @+\ j QZ Hj @ U{ - j @; +� £ . &j ' Z 

- - -

Private Car Parking 3) U o ) 3U 192 
Motorcycle Parking Ro3f 14 (J)

Site A Total Loading/ unloading Bay Rol 9 
Ambulance Lay-by o 1 nf S 

Taxi and Private Car Lay-by o 3 nf S 
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Required Proposed 
Type Parameter HKPSG Parking Provision Requirement Provision Provision 

(nos.) (nos.) 
Accessible Car 192 3 spaces for 151-250 total car parking spaces in lot 3 3 Parking Space 
Site B 
GIC Facility (-33,696 m2 GFA) 11! 
- @+\ j QZ Hj @ NIA NIA 65 (J)
- j @; +� £ . &j ' Z 

-

D±j z+� £5 o NIA N/A 3 nf S 
%� !±j z+� £ Tj ] 
Accessible Car 65 2 spaces for 51-150 total car parking spaces in lot. 2 2 nf S 
Parking Space 

Remarks: (1) The intended GIG uses will be subject to further liaison with relevant Government Departments. The proposed 
transport facilities provision is assumption only. 

(2) Loading/unloading bay to be shared used by the Retail and GIC due to low demand for GJC facilities. However, the 
provision is assumption only and subject to the GIC operator need in later stage. 

(3) Provision maybe adjusted! deleted subject to the GIC operator need. 

) 2f 2) 2 

) 2f 2f 2 

) 2f 2h2 

) 2f 2U2 

) 2f 2b2 

L* ' j � 4Z *ZZ� +� QJZ j 4±\ Z Qj 4!Zi 3l ) � ±* 2 ±­ &@+\ j QZ ' j @ &j @; +� £ *&j ' Z n+� ' !%z+� £ 
U{ � ±* 2 ±­ &%4!+' &j @; +� £ *&j ' Z j � z f � ±* 2 ±­ j * *Z* * j 4!Z ' j @ &j @; +� £ *&j ' ZSi 14 � ±* 2 
±­ • ±Q±@' ] ' !Z &j @; +� £ *&j ' Zi l � ±* 2 ±­ !±j z+� £5%� !±j z+� £ 4j ] i 1 � ±2 ±­ j • 4%!j � ' Z 
!j ] o4] j � z 1 � ±2 ±­ Qj [ + j � z &@+\ j QZ ' j @ !j ] o4] j @Z &@±&±*Zz ­±@ . +QZ L _ J+*Q bU � ±* 2 
±­ &@+\ j QZ 'j @ &j @; +� £ *&j ' Z n+� '! %z+� £ ) � ±* 2 ±­ j ' ' Z* *+4!Z ' j @ &j @; +� £ *&j ' ZS j � z 
f � ±* 2 ±­ !±j z+� £5 %� !±j z+� £ 4j ] j @Z &@±&±*Zz ­±@ . +QZ T Q± ­j ' +!+Qj QZ QJZ ±&Z@j Q+±� ±­ 
4±QJ *+QZ* 2 

sJZ &@±&±*Zz &j @; +� £ &@±\ m* m±� +* _ +QJ+� QJZ @j � £Z ±­ QJZ @Z=%+@Zz &@±\ m* m±� 
j ' ' ±@z+� £ Q± QJZ !j QZ*Q / 1 - . g 2 . +� ' Z QJZ *%4:Z' Q * +QZ* j @Z !±' j QZz _ +QJ+� *J±@Q 
_ j !; +� £ z+*Qj � ' Z Q± V s ~ HJZ%� £ . Jj K j � j � z Dj + HJ+ 1±; . Qj Q+±� * i !±_ oZ� z 
&j @; +� £ &@±\ +*+±� +* j z±&QZz ­±@ QJZ &@+\ j QZ ' j @ &j @; +� £ *&j ' Z ­±@ QJZ @Z* +zZ� Q+j ! 
4!±' ; * ±­ . +QZ L 2 

L * QJZ Q] &Z ±­ g mH Q± 4Z &@±\ +zZz j Q 4±QJ . +QZ* L j � z T j @Z � ±Q ] ZQ +zZ� Q+­+Zz 4] 
@Z!Z\ j � Q £±\ Z@�• Z� Q zZ&j @Q• Z� Q* i QJZ &@±&±*Zz &j @; +� £ &@±\ +* +±� ­±@ QJZ g mH 
­j ' +!+Q+Z* j @Z j * *%• &Q+±� ±� !] j � z Q± 4Z j £@ZZz _ +QJ g mH ±&Z@j Q±@ +� QJZ zZQj +! zZ* +£� 
*Qj £Z2 

k � zZ@£@±%� z &%4!+' ' j @&j @; _ +QJ U{ � ±* 2 ±­ &@+\ j QZ ' j @ &j @; +� £ *&j ' Z* +* &@±&±*Zz 
­±@ . +QZ L Q± ' ±• &Z� * j QZ QJZ &±QZ� Q+j ! *%*&Z� * +±� ±­ ±� o*Q@ZZQ &j @; +� £ *&j ' Z 4] QJZ 
@Z\ +Qj !+Xj Q+±� * ' JZ• Z j Q QJZ j z:j ' Z� Q *Q@ZZQ* Q± 4Z &@±&±*Zz 4] j � ±QJZ@ k ~ Lu* 
&@±:Z' Q2 sJZ *%*&Z� * +±� ±­ ±� o*Q@ZZQ &j @; +� £ *&j ' Z* _ +!! • j ; Z _ j ] ­±@ &j \ Z• Z� Q 
_ +zZ� +� £ ±@ &j @Q+j ! &ZzZ*Q@+j � +Xj Q+±� Q± Z� Jj � ' Z _ j !; j 4+!+Q] +� QJZ j @Zj %� zZ@ QJZ 
@Z\ +Qj !+Xj Q+±� * ' JZ• Z2 

sJZ j z:j ' Z� Q *Q@ZZQ Q± 4Z j ­­Z' QZz 4] QJZ @Z\ +Qj !+Xj Q+±� * ' JZ• Z j @Z +� ' !%z+� £ QJZ 
� ±@QJZ@� ; Z@4 ±­ C%; K j . Q@ZZQ 4ZQ_ZZ� Hj *Q!Z - Zj ; ~ ±j z j � z HJZ%� £ K j J . Q@ZZQ 
j � z QJZ _ Z*QZ@� ; Z@4 ±­ / +� £ K j J . Q@ZZQ 4ZQ_ ZZ� HJZ%� £ . Jj K j � ~ ±j z j � z C%; 
K +� £ . Q@ZZQ2 
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) 2f 2R2 

) 2h2) 2 

) 2h2f 2 

sJZ &@±&±*Zz U{ � ±*2 ±­ &%4!+' &j @; +� £ *&j ' Z* j @Z zZ@+\ Zz 4j *Zz ±� QJZ Z[ +*Q+� £ 
±� o*Q@ZZQ &j @; +� £ +� \ Z� Q±@] j � z ±� o*+QZ ±4*Z@\j Q+±� ±� QJZ &j @; +� £ zZ• j � z 
n+� '! %z+� £ +!!Z£j ! &j @; +� £S j Q QJZ *Z' Q+±� * ±­ *Q@ZZQ* j * • Z� Q+±� Zz +� QJZ &@Z\ +±%* 
&j @j £@j &J2 sJZ Z[ +*Q+� £ &j @; +� £ *&j ' Z +� \ Z� Q±@] j � z ±4*Z@\Zz &j @; +� £ zZ• j � z j @Z 
*%• • j @+*Zz +� Table 2.3. 

Table 2.3 Observed Parking Inventory and Demand 

Existing Parking Space to be Affected by Observed Parking Demand (nos.) 
Location Revitalization Scheme (nos.) 

Private Car Accessible Private Car Accessible 
C%; K j . Q@ZZQ 20 0 30 (1) 0

/ +� £ K j J . Q@ZZQ 12 2 12 2
Total 32 2 42 2 

Remarks: (1) Including illegal parking demand. 

) 2f 2w2 L* ' j � 4Z *ZZ� +� QJZ j 4±\ Z Qj 4!Zi Q±Qj ! � %• 4Z@* ±­ hh &j @; +� £ *&j ' Z* n+� '! %z+� £ QJZ 
j ' ' Z**+4!Z &j @; +� £ *&j ' Z*S j @Z @Z=%+@Zz Q± j ' ' ±• • ±zj QZ QJZ j ­­Z' QZz &j @; +� £ 
*&j ' Z* 4] QJZ @Z\ +Qj !+Xj Q+±� * ' JZ• Z j � z j !*± QJZ j zz+Q+±� j ! &j @; +� £ zZ• j � z j � z 
QJ%* U{ � %• 4Z@* ±­ &j @; +� £ *&j ' Z* j @Z &@±&±*Zz ­±@ QJZ %� zZ@£@±%� z &%4!+' ' j @&j @; 
j Q . +QZ L Q± &@±\ +zZ *±• Z 4%­­Z@ ' j &j ' +Q] 2 

) 2f 2l 2 - %4!+' &j @; +� £ ­j ' +!+Q+Z* Jj \ Z � ±Q 4ZZ� &@±&±*Zz ­±@ . +QZ T j * QJZ *+QZ +* j 4±\ Z QJZ 
Vs~ @j +!_ j ] j !+£� • Z� Q j � z QJ%* QJZ Z[ ' j \ j Q+±� zZ&QJ ­±@ 4j *Z• Z� Q ' j @&j @; +* 
!+• +QZz2 

) 2f 23{ 2 TZ*+zZ* i f j � z ) � ±* 2 ±­ ' j @ &j @; +� £ *&j ' Z* j Q . +QZ L j � z . +QZ T @Z*&Z' Q+\ Z!] _ +!! 4Z 
@Z*Z@\Zz ­±@ &Z@*±� * _ +QJ z+* j 4+!+Q+Z* 2 

) 2h2 - @±&±*Zz Dj ] ±%Q j � z L@@j � £Z• Z� Q ±­ m� QZ@� j ! s@j � *&±@Q Cj ' +!+Q+Z* 

) 2h232 L � ' +!!j @] ' j @ &j @; ­±@ QJZ . ' JZ• Z +* • ±*Q!] &@±\ +zZz j Q QJZ 4j *Z• Z� Q !Z\ Z!* 2 Hj @ 
@j • & *] *QZ• +* &@±&±*Zz j Q QJZ Q_± *+QZ* Q± &@±\ +zZ \ Z@Q+' j ! ' ±� � Z' Q+±� * 4ZQ_ ZZ� 
QJZ £@±%� z j � z 4j *Z• Z� Q !Z\ Z!*2 

Site A 

sJZ j � ' +!!j @] ' j @ &j @; ­±@ . +QZ L j � z QJZ &@±&±*Zz &%4!+' &j @; +� £ *&j ' Z* j @Z &@±\ +zZz 
+� QJZ Q_ ± 4j *Z• Z� Q !Z\ Z!*2 sJZ !±j z+� £5%� !±j z+� £ j @Zj j � z QJZ ~Z­%*Z H±!!Z' Q+±� 
- ±+� Q j @Z !±' j QZz ±� Tj *Z• Z� Q DZ\ Z! 3 _ J+!*Q QJZ &@+\ j QZ ' j @ &j @; +� £ *&j ' Z* j @Z 
&@±\ +zZz ±� 4±QJ &j @; +� £ ­!±±@*2 sJZ @Z=%+@Zz Q@j � *&±@Q ­j ' +!+Q+Z* Q± *Z@\Z QJZ g mH +� 
. +QZ L _ +!! j !*± 4Z &@±\ +zZz ±� QJZ Tj *Z• Z� Q DZ\ Z! 3 2 

Site B 

sJZ j � ' +!!j @] ' j @ &j @; ­±@ . +QZ T +* &@±\ +zZz ±� QJZ £@±%� z !Z\ Z! j � z QJZ Q_± 
4j *Z• Z� Q !Z\ Z!*2 sJZ !±j z+� £5%� !±j z+� £ j @Zj +* !±' j QZz ±� QJZ g @±%� z C!±±@ _ J+!*Q 
QJZ &@+\ j QZ ' j @ &j @; +� £ *&j ' Z* j @Z &@±\ +zZz ±� QJZ Q_± &j @; +� £ ­!±±@*2 
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) 2U2 v ZJ+' %!j @ L' ' Z** n~%� o+� 5±%QS L@@j � £Z• Z� Q 
) 2U232 sJZ &@±&±*Zz @%� o+� 5±%Q ±­ . +QZ L ±­ QJZ . ' JZ• Z _ ±%!z 4Z !±' j QZz j Q � ±@QJ4±%� z ±­ 

/ +� £ K j J . Q@ZZQ2 L* QJZ *+QZ +* j 4%Q* / +� £ K j J . Q@ZZQ � ±@QJ4±%� zi HJZ%� £ K j J 
. Q@ZZQ *±%QJ4±%� z j � z HJZ%� £ . Jj K j � ~±j z Zj *Q4±%� zi / +� £ K j J . Q@ZZQ _ ±%!z 
4Z QJZ @±j z _ +QJ !Z** Q@j­­+' ' ±• &j @Z Q± QJZ ±QJZ@*2 V ±@Z±\ Z@i +Q +* j !*± QJZ Z[ +Q j @• * 
±­ j :%� 'Q+±� j � z QJ%* QJZ &@±&±*Zz @%� o+� 5±%Q _ ±%!z Jj \ Z !Z** +• &j 'Q Q± QJZ 
±&Z@j Q+±� ±­ QJZ j z:j ' Z� Q :%� ' Q+±� * 2 

) 2U2) 2 sJZ *' JZ• j Q+' !j ] ±%Q* ±­ £@±%� z !Z\ Z! ±­ . +QZ L *J±_ +� £ QJZ &@±&±*Zz @%� o+� 5±%Q j � z 
QJZ Q] &+' j ! *_ Z&Q &j QJ j � j !] *+* @Z*%!Q* j @Z *J±_ � +� Figures 2.2 j � z 2.3. 

) 2U2f 2 sJ@ZZ ±&Q+±� * ±­ @%� o+� 5±%Q ­±@ . +QZ T Jj \ Z 4ZZ� *Q%z+Zz +� QJZ Zj @!] *Qj £Z ±­ QJZ smL 
j � z zZQj +! j @Z zZ* ' @+&Q j * 4Z!±_ A 

Option 1 

) 2U2h2 L* QJZ ±� !] @±j z j 4%QQ+� £ . +QZ T +* QJZ 4%*] HJZ%� £ . Jj K j � ~±j zi @%� o+� 5±%Q 
!±'j QZz j Q _ Z*Q4±%� z ±­ HJZ%� £ . Jj K j � ~±j z +* +zZ� Q+­+Zz j * ( &Q+±� 3 +� QJ+* 
*Q%z] 2 L � Z[ +*Q+� £ 4%* 4j ] j Q HJZ%� £ . Jj K j � ~±j z _ ±%!z 4Z j ­­Z' QZz 4] QJZ 
&@±&±*Zz @%� o+� 5±%Q j � z QJ%* @Z!±' j Q+±� ±­ ±� Z ±­ QJZ 4%* *Q±& Q± QJZ z±_ � *Q@Zj • 
4%* 4j ] • +£JQ 4Z @Z=%+@Zz2 sJ+* ±&Q+±� Jj * 4ZZ� _ +QJz@j _ � ­@±• QJZ *Q%z] z%Z Q± 
QJZ +• &j 'Q ±� Z[ +*Q+� £ 4%* *Q±&2 

Option 2 

) 2U2U2 L!QJ±%£J HJZ%� £ . Jj K j � ~±j z +* QJZ ±� !] &%4!+' @±j z j 4%QQ+� £ . +QZ Ti j !QZ@�j Q+\ Z 
Jj * 4ZZ� Z[ &!±@Zz Q± j \ ±+z +• &j ' Q Q± QJZ 4%*] @±j z2 ( &Q+±� ) +* QJZ@Z­±@Z +zZ� Q+­+Zz 
j Q QJZ *±%QJo_ Z*Q '± @�Z@ ±­ QJZ *+QZi Q± • j ; Z %*Z ±­ QJZ Z[ +*Q+� £ z@+\ Z_ j ] ­±@ QJZ ' j @ 
&j @; ±­ . Jj • . J%+ - ± . &±@Q* g @±%� z n. . - . g S _ +QJ @%� o+� 5±%Q ±� / +� £ K j J . Q@ZZQ2 
sJ+* ±&Q+±� Jj * j !*± 4ZZ� _ +QJz@j _ � ­@±• QJZ *Q%z] z%Z Q± +Q +* � ±Q &@Z­Z@@Zz 
j z• +� +*Q@j Q+\ Z!] 2 

Option 3 

) 2U2b2 m� ±@zZ@ Q± &@±\ +zZ j � j ' ' Z** @±j z ­±@ QJZ g mH 4%+!z+� £ ±­ . +QZ Ti ( &Q+±� f +* &@±&±*Zz 
j !*± j Q QJZ *±%QJo_ Z*Q ' ±@�Z@ ±­ QJZ *+QZ 4%Q ­±@• +� £ j � Z_ j ' ' Z** @±j z j !±� £ HJZ%� £ 
. j J K j � - j QJ j � z ' ±� � Z' Q+� £ Dj + HJ+ 1±; ~±j z2 sJZ &@±&±*Zz j ' ' Z** @±j z +� 
( &Q+±� f _ ±%!z Qj ; Z %& *±• Z ±­ QJZ j @Zj ±­ QJZ j z:j ' Z� Q 4j * ; ZQ4j !! ' ±%@Q j � z QJ%* 
@Z=%+@Z j zz+Q+±� j ! @ZzZ\ Z!±&• Z� Q ±­ QJZ j @Zj 2 DH. I *%££Z*QZz k ~L Q± Z[ &!±@Z QJZ 
­Zj *+4+!+Q] ±­ ±&Z� +� £ j � Z_ j ' ' Z** ­@±• Dj + HJ+ 1±; ~±j z !Zj z+� £ Q± QJZ &@±&±*Zz 
g mH H±• &!Z[ \ +j QJZ DH. I *+QZ _ +QJ 3 � ±2 ±­ *Z\ Z� oj o*+zZ ­±±Q4j !! ­+Z!z j � z ) � ±*2 
±­ 4j * ; ZQ4j !! ' ±%@Q* Q± QJZ +• • Zz+j QZ *±%QJ_ Z*Q ±­ QJZ . Jj • . J%+ - ± . &±@Q* g @±%� z2 
/ Z� ' Zi ( &Q+±� f +* &@±&±*Zz _ J+' J +* j !*± ­Zj *+4!Z ­@±• Q@j ­­+' &Z@*&Z' Q+\ Zi _ J+!Z QJZ 
@Zj @@j � £Z• Z� Q ±­ QJZ j z:j ' Z� Q 4j !! ' ±%@Q* _ +!! *%4:Z' Q Q± ­%@QJZ@ !+j +*±� _ +QJ DH. I j Q 
zZQj +!Zz zZ*+£� *Qj £Z2 

) 2U2 R2 sJZ *' JZ• j Q+' !j ] ±%Q ±­ QJZ @%� o+� 5 ±%Qi QJZ &@±&±*Zz j ' ' Z** @±j z ( &Q+±� f j � z QJZ 
Q] &+' j ! *_ Z&Q &j QJ j � j !] *+* @Z*%!Q j @Z +!!%*Q@j QZz +� Figures 2.4 Q± 2.6. 
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) 2U2w2 L* *J±_ � +� Figures 2.3, 2.5 j � z 2.6, *_ Z&Q &j QJ j � j !] *+* _ j * j **Z**Zz j Q QJZ @%� ­ 
+� 5 ±%Q2 sJZ @Z*%!Q *J±_ * QJj Q QJZ@Z j @Z *%­­+' +Z� Q • j � ±Z%\ @+� £ *&j ' Z* ­±@ QJZ +� £@Z** 
j � z Z£@Z** • ±\ Z• Z� Q* ±­ j 33 • !±� £ JZj \ ] £±±z* \ ZJ+' !Z2 

) 2b2 - ZzZ*Q@+j � L ' ' Z** L@@j � £Z• Z� Q 

) 2b232 sJZ j � Q+'+&j QZz • j :±@ &ZzZ*Q@+j � j ' ' Z**Z* ±­ . +QZ L _ ±%!z 4Z !±' j QZz j Q 4±QJ 
HJZ%� £ K j J . Q@ZZQ j � z / +� £ K j J . Q@ZZQ � Zj @ QJZ 4±%� zj @] ±­ HJZ%� £ . Jj K j � 
Hj QJ±!+' . Z' ±� zj @] . ' J±±! j * j � j &&@±[ +• j QZ b2{ • _ j !;_ j ] ' ±� � Z'Q+� £ QJZ 
&ZzZ*Q@+j � Z� Q@j� ' Z ±­ QJZ zZ\ Z!±&• Z� Q +* Q± 4Z &@±\ +zZz 4] 4%+!z+� £ *ZQ4j ' ; 2 

) 2b2) 2 sJZ • j :±@ &ZzZ*Q@+j � j ' ' Z**Z* ±­ . +QZ T _ ±%!z 4Z !±' j QZz j Q HJZ%� £ . Jj K j � ~±j z 
j * _ J+' J +* QJZ ±� !] ­@±� Qj £Z Q± QJZ &%4!+' @±j z2 

) 2b2f 2 sJZ 4%+!z+� £5 &±z+%• ±­ . +QZ L _ +!! Jj \ Z *ZQ4j ' ; ±� j !! ­±%@ *+zZ ±­ QJZ *+QZ 4±%� zj @] 
Q± &@±\ +zZ _ +zZ@ &ZzZ*Q@+j � _ j !; _ j ] j � z QJ%* Z� Jj � ' Z QJZ &ZzZ*Q@+j � _ j !; +� £ 
Z� \ +@±� • Z� Q2 

) 2b2h2 V ±@Z±\ Z@i Q_± � %• 4Z@* ±­ ­±±Q4@+z£Z* '± � � Z' Q+� £ QJZ j z:j ' Z� Q k ~L - @±:Z' Q 
1{ . 5f 5{ { ) i . +QZ L j � z . +QZ T ±­ QJZ . ' JZ• Z _ +!! 4Z &@±\ +zZz Q± Z� Jj � ' Z QJZ 
' ±� � Z' Q+\ +Q] ±­ QJZ @ZzZ\ Z!±&• Z� Q *+QZ* j � z QJZ &%4!+' ±&Z� *&j ' Z j Q . +QZ T2 

) 2b2U2 sJZ ­±±Q&j QJ j !±� £ HJZ%� £ . Jj K j � ~±j z _ ±%!z 4Z QJZ • j :±@ j ' ' Z** @±%QZ ­±@ QJZ 
Zj *Qo_ Z*Q z+@Z' Q+±� 4ZQ_ZZ� QJZ *+QZ* j � z V s~ Dj + HJ+ 1±; j � z HJZ%� £ . Jj K j � 
. Qj Q+±� * 2 - ZzZ*Q@+j � j ' ' Z**+� £ 4ZQ_ZZ� QJZ *+QZ* j � z QJZ ±QJZ@ &%4!+' Q@j� *&±@Q 
� ±zZ* ' ±%!z \ +j HJZ%� £ . Jj K j � ~±j zi / +� £ K j J . Q@ZZQi Dj + HJ+ 1±; ~±j z j � z 
HJZ%� £ . j J K j � - j QJ2 sJZ j � Q+' +&j QZz &ZzZ*Q@+j � @±%QZ* j @Z +� z+' j QZz +� Figure 
2.7. 
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3. Traffic Context 
f 2 3 2 ~±j z MZQ_±@; 

f 23232 sJZ !±' j ! @±j z � ZQ_±@; +� QJZ \ +' +� +Q] +* Z**Z� Q+j !!] j £@+z ­±@• Zz 4] Zj *Qo_ Z*Q j � z 
� ±@QJo*±%QJ @%� � +� £ @±j z*2 

f 232) 2 sJZ *%4:Z' Q *+QZ _ +!! 4Z *Z@\Zz 4] QJZ &@+• j @] z+*Q@+4%Q±@* ±­ HJZ%� £ . Jj K j � ~±j z 
j � z Dj + HJ+ 1±; ~±j zi z+*Q@+' Q z+*Q@+4%Q±@* ±­ / +� £ K j J . Q@ZZQi Hj *Q!Z - Zj ; ~±j zi 
k � HJj % . Q@ZZQ j � z s%� £ HJj % . Q@ZZQ j � z QJZ !±' j ! z+*Q@+4%Q±@* ±­ HJZ%� £ K j J 
. Q@ZZQ2 sJZ • j :±@ \ ZJ+' %!j @ +� £@Z** j � z Z£@Z** @±%QZ* Q± j � z ­@±• QJZ *%4:Z' Q *+QZ* 
j @Z *J±_ � +� Figure 3.1. 

f 232f 2 sJZ@Z j @Z ­±%@ • j :±@ ­@±� Qj £Z* ±­ QJZ *+QZ* j 4%QQ+� £ HJZ%� £ . Jj K j � ~±j zi / +� £ 
K j J . Q@ZZQ j � z HJZ%� £ K j J . Q@ZZQ2 

f 232h2 sJZ *Z' Q+±� ±­ HJZ%� £ K j J . Q@ZZQ j 4%QQ+� £ . +QZ L +* j ±� Zo_ j ] *±%QJ4±%� z 
' j @@+j £Z_ j ] &@±\ +z+� £ !+� ; j £Z ­@±• Hj *Q!Z - Zj ; ~±j z Q± HJZ%� £ . Jj K j � ~±j z 
j � z j !*± ' ±� � Z' Q* QJZ • j :±@ z+*Q@+' Q5 !±' j ! z+*Q@+4%Q±@* *%' J j * k � HJj % . Q@ZZQi C%; 
K +� £ . Q@ZZQ j � z C%; K j . Q@ZZQ2 

f 232U2 / +� £ K j J . Q@ZZQ +* j Q_±o_ j ] ' j @@+j £Z_ j ] &@±\ +z+� £ !+� ; j £Z ­@±• - ± ( � ~±j z Q± QJZ 
� ±@QJ Q± s%� £ HJj % . Q@ZZQ Q± QJZ *±%QJ2 sJZ *Z' Q+±� ±­ / +� £ K j J . Q@ZZQ j 4%QQ+� £ . +QZ 
L +* j z%j ! QJ@ZZo!j � Z* ' j @@+j £Z _ +QJ • ZQZ@Zz &j @; +� £ *&j ' Z j !±� £ QJZ ; Z@42 

f 232b2 HJZ%� £ . Jj K j � ~±j z j @Z z%j ! QJ@ZZo!j � Z* ' j @@+j £Z_ j ] @%� * +� Zj *Qo_ Z*Q 
z+@Z'Q+±� * &@±\ +z+� £ !+� ; j £Z Q± Mj QJj � ~±j z Q± QJZ Zj *Q j � z 1_ j + HJ%� £ ~±j z Q± QJZ 
_ Z*Q2 

f 232R2 Hj *Q!Z - Zj ; ~±j zi k � HJj % . Q@ZZQi Dj + HJ+ 1±; ~±j z j � z s%� £ HJj % . Q@ZZQ @%� * 
+� Zj *Qo_ Z*Q z+@Z'Q+±� &@±\ +z+� £ !+� ; j £Z Q± QJZ j z:j ' Z� Q z+*Q@+'Q*2 

f 232w2 sJZ*Z j z:j ' Z� Q @±j z* &@±\ +zZ j ' ' Z** Q±5­@±• ±QJZ@ j @Zj * +� QJZ QZ@@+Q±@]2 mQ +* 
j � Q+' +&j QZz QJj Q QJZ *%4:Z' Q *+QZ _ +!! 4Z _ Z!! *Z@\Zz 4] QJZ Z[ +*Q+� £ @±j z � ZQ_±@; +� 
QJZ \ +' +� +Q]2 

f 2) 2 - %4!+' s@j � *&±@Q . Z@\+' Z* 

f 2) 232 H%@@Z� Q!] i QJZ *%4:Z'Q *+QZ +* *Z@\+� £ 4] *Z\ Z@j! &%4!+' Q@j � *&±@Q *Z@\+' Z* +� ' !%z+� £ 
Vs~ i ­@j � ' J+*Zz 4%* i g @ZZ� V +� +o4%* ng V TS j � z - %4!+' D+£JQ T%* n- DTS2 sJZ Vs~ 
Dj + HJ+ 1±; j � z HJZ%� £ . Jj K j � . Qj Q+±� * j @Z !±' j QZz j &&@±[ +• j QZ f { { • j _ j ] 
­@±• QJZ *%4:Z' Q *+QZ*2 V ±@Z±\ Z@i QJZ@Z j @Z • ±@Z QJj � R{ � %• 4Z@* ±­ ­@j � ' J+*Zz 4%* i 
g V T j � z - DT @±%QZ* _ +QJ *Z@\+' +� £ &±+� Q* +� QJZ \ +' +� +Q] ±­ QJZ *%4:Z' Q *+QZ2 I ZQj +! ±­ 
QJZ *Z@\+' Z* j @Z Qj 4%!j QZz +� Table 3.1 j � z QJZ Z[ +*Q+� £ j z:j ' Z� Q &%4!+' Q@j � *&±@Q 
*Z@\+' Z &±+� Q* j @Z *J±_ � +� Figure 2.7. 

( ~ { { f o{ ) 9 . Z&QZ• 4Z@ ) { ) 3 
LQ; +� * m I @j ­Q smL ~Z&±@Q - j £Z w 



ATKINS 
.,....,.,,of~SNC~G,wo 

Table 3.1 Existing Public Transport Services 

Route Origins & Destinations Frequency (mins) No. 
Franchised Bus 
KMB 

b . Qj @ CZ@@] OoN Dj + HJ+ 1±; T%* sZ@• +� %* wo3{ 
f R ( !] • &+' . Qj Q+±� OoN 1_ j + . J+� £ nHZ� Q@j !S 3f o3U 
h3 1±_ !±±� H+Q] CZ@@]OoN s*+� £ , + nHJZ%� £ HJ+� £ Y*Qj QZS ) U 
h) . J%� DZZOoN s*+� £ , + nHJZ%� £ / ±� £ Y*Qj QZS 3U 
hh V±� £ 1±; Yj *Q . Qj Q+±� OoN s*+� £ , + Y*Qj QZ wo3) 
hU 1±_ !±±� H+Q] CZ@@]OoN 1_ j + HJ%� £ nDj + , +% Y*Qj QZS > ) { 
hb 0±@zj � nK Z*Q 1±_ !±±� . Qj Q+±� SOoN 1_ j + HJ%� £ nDj + , +% Y*Qj QZS ) Uof { 
R) sj + K ± OoN HJZ%� £ . Jj K j � 3U 
wb K ±� £ Mj + sj %OoN VZ+ C±± 3Uo) { 
3{ ) VZ+ C±± oN . Jj % 1Z+ K j � f ob 

3{ ) - VZ+ C±± oN . Jj % 1Z+ K j � R *' JZz%!Zz *Z@\+' Z 
3R3 . ±%QJ / ±@+X±� * OoN Dj + HJ+ 1±; rr UoR 

3R3L DZ+ s%� £ Y*Qj QZ oN Dj + HJ+ 1±; .... l o3U . -o >2 

3R3- . ±%QJ / ±@+X±� * oN Dj + HJ+ 1±; 
u 

Uo33 
> 

) 3h , j % s±� £OoN HJZ%� £ . Jj K j � n1±@� s*%� . Q@ZZQS 3{ o3f 
l { h 1Z� � Zz] s±_ � nTZ!' JZ@ Tj ] S OoN Dj + HJ+ 1±; 3) 
l { U K j � HJj + M±@QJ OoN Dj + HJ+ 1±; Uol 

) f hF s*+• . Jj s*%+ Yj *Q nV±z] ~±j zSOoN s*%Z� K j � nTj ]\ +Z_ g j @zZ� S 3U 
) f wF HJ+� j CZ@@] sZ@•+� j !OoN s*%Z� K j � n~+\ +Z@j g j @zZ� *S 3) 
) bUT V±� £ 1±; n- j @; L\ Z� %ZS OoN s+� / Z� £ Y*Qj QZ Uob 
) R{ T ( !] • &+' . Qj Q+±� OoN . JZ%� £ . J%+ 3U 
) R{ I D%Z� K ± / %+ oN . Jj • . J%+ - ± 3 *' JZz%!Z *Z@\+' Z 
) R)Y . Jj • . J%+ - ±OoN sj + K ± ) *' JZz%!Zz *Z@\+' Z* 
) wbH . J%• . J%+ - ± OoN DZZ ( � b *' JZz%!Zz *Z@\+' Z* 
) wb- VZ+ HJ%� £ H±%@QoN HJZ%� £ . Jj K j � U *' JZz%!Zz *Z@\+' Z* 
) wbF / +� 1Z� £ OoN . Jj • . J%+ - ± nH+@' %!j @S 3{ 
) L D±; K j J OoN VZ+ C±± w 
) T HJ%; , %Z� Y*Qj QZ OoN HJZ%� £ . Jj K j � f { 
) C s*X K j � . Jj � nM±@QJSOoN HJZ%� £ . Jj K j � 10
) F HJ±+ C±±; OoN VZ+ C±± ) { 

f { F K Jj • &±j g j @zZ� OoN s*%Z� K j � nL!!_ j ] g j @zZ� *S 3U 
f 3T . JZ; DZ+ nsj + D±±� £ . Q@ZZQSOoN ( !] • &+' . Qj Q+±� 3) o3f 
f f L V±� £ 1±; n- j @; L\ Z� %ZSOoN s*%Z� K j � nM+� j s±_ Z@S 3U 
f UL 1_ j + HJ%� £ n( � , j • Y*Qj QZSOoN s*+• . Jj s*%+ Yj *Q Uow 
f bL DZ+ V%; . J%Z OoN HJZ%� £ . Jj K j � n. Jj • V±� £ ~±j zS 3U 
f bT 0±@zj � nK Z*Q 1±_ !±±� . Qj Q+±� S OoN DZ+ V%; . J%Z 33 
h) L 0±@zj � nK Z*Q 1±_ !±±� . Qj Q+±� SOoN s*+� £ , + nHJZ%� £ / j � £ Y*Qj QZS how 
hf H m*!j � z / j @4±%@\+Z_ OoN s*+� £ , + nHJZ%� £ / ±� £ Y*Qj QZS 3) 
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LQ; +� * m I @j­Q smL ~Z&±@Q - j £Z l 



ATKINS 
.,....,.,,of~SNC~G,wo 

U) F V±� £ 1±; n- j @; L\ Z� %ZSOoN s%Z� V%� HZ� Q@j ! Uol 
UwF V±� £ 1±; Yj *Q . Qj Q+±� OoN DZ%� £ 1+� £ Y*Qj QZ Uow 
Ul F V±� £ 1±; Yj *Q . Qj Q+±� OoN s%Z� V%� - +Z@ / Zj z f ow 
bH VZ+ C±± OoN 1±_ !±±� H+Q] CZ@@] l o3) 
bI VZ+ C±± OoN M£j % sj % 1±; 3) o3U 
b{ F 0±@zj � nK Z*Q 1±_ !±±� . Qj Q+±� SOoN s%Z� V%� HZ� Q@j ! bow 
bbF ( !] • &+' . Qj Q+±� OoN sj + / +� £ wo3) 
bRF V±� £ 1±; Yj *Q . Qj Q+±� OoN . +% / ±� £ H±%@Q bo33 
bwF V±� £ 1±; n- j @; L\ Z� %ZS OoN / %� £ . J%+ 1+% n/ %� £ C%; Y*Qj QZS 3{ o3U 
bl F 0±@zj � nK Z*Q 1±_ !±±� . Qj Q+±� S OoN s+� . J%+ 3) 
wbL . Jj Q+� K j + OoN HJZ%� £ . Jj K j � n1±@� s* %� . Q@ZZQS 3U 
wbH DZZ ( � OoN HJZ%� £ . Jj K j � 

u 
3U 

l wH / j � £ / j % nM±@QJS ns*Z%� £ 1_ j � ( / ±*&+Qj !S OoN VZ+ C±± wo3{ 
l w. D±Jj * - j @; . Qj Q+±� OoN VZ+ C±± h *' JZz%!Zz *Z@\+' Z* 

M) h3 / %� £ / ±• . Qj Q+±� OoN s*+� £ , + nHJZ%� £ K j � £ Y*Qj QZS ) { 
o CTB · .

Y) 3 sj + 1±; s*%+ nm*!j � z / j @4±%@\+Z_ S OoN L*+j K ±@!zoY[ &± 
....

3{ o3U u Y) 3L / ± Vj � s+� n( + V j � Y*Qj QZSOoN s%� £ HJ%� £ n, j Q s%� £ Y*QjQZS 3U 
Y) 3H sj + 1±; s*%+ nm*!j � z / j @4±%@\+Z_ S OoN L+@' @j ­Q Vj +� QZ� j � ' Z L@Zj 3 *' JZz%!Zz *Z@\+' Z 
M) 3 s*+• . Jj s*%+ n. Qj @ CZ@@]SOoN L+@&±@Q ng @±%� z s@j� *&±@Qj Q+±� HZ� Q@ZS ) { 

M) 3L s*+• . Jj s*%+ n. Qj @ CZ@@]SOoN L+@&±@Q n\ +j , j Q s%� £ Y*Qj QZS h *' JZz%!Zz *Z@\+' Z* 
KMBINWFB 

M3) ) . Jj % 1Z+ K j � OoN VZ+ C±± u 3{ 
KMBICTB 

M3R3 L& DZ+ HJj % Y*Qj QZ OoN Dj + HJ+ 1±; ) { 
Green Minibus 

hh. / ±+ Dj + Y*Qj QZ O N Hj *Q!Z - Zj ; ~±j z 3{ o3U 
hUV . Jj • . J%+ - ± n1+ D%� £ . Q@ZZQS O N K +� £ / ±� £ . Q@ZZQ 10

RU . Jj • . J%+ - ± nC% HJZ±� £ Y*Qj QZSO N HJZ%� £ . Jj K j � nHj *Q!Z - Zj ; Rol ~±j zS 
h33 1_ j + HJ%� £ nDj + 1±� £ . Q@ZZQS O N . Jj • . J%+ - ± nk � HJj % . Q@ZZQS wo3U 
l RL K ±� zZ@!j � z v +!!j * O N HJZ%� £ . Jj K j � nHJZ%� £ Cj Q . Q@ZZQS bo) { 

Red Minibus 
o s± 1_ j K j � j � z / %� £ / ±• O N HJZ%� £ . Jj K j � nHj *Q!Z - Zj ; ~zS I Z&j @Q _ JZ� ­%!!] ±' ' %&+Zz 

o K ±� £ sj + . +� j � z 1±_ !±±� H+Q] O N HJZ%� £ . Jj K j � nHj *Q!Z - Zj ; ~zS I Z&j @Q _ JZ� ­%!!] ±' ' %&+Zz 
o 1_%� s±� £ j � z K ±� £ sj + . +� ON HJZ%� £ . Jj K j � nHj *Q!Z - Zj ; ~zS I Z&j @Q _ JZ� ­%!!] ±' ' %&+Zz 

o M£j % sj % 1±; . Qj Q+±� ON HJZ%� £ . Jj K j � n/ 1 . &+� � Z@* m� z%*Q@+j ! T!z£S I Z&j @Q _ JZ� ­%!!] ±' ' %&+Zz 
o HJZ%� £ . Jj K j � n/ 1 . &+� � Z@* m� z%*Q@+j ! T!z£SON 1_ %� s±� £ n, ZZ ( � . QS I Z&j @Q _ JZ� ­%!!] ±' ' %&+Zz 
o s*X K j � . Jj � ON HJZ%� £ . Jj K j � j � z VZ+ C±± I Z&j @Q _ JZ� ­%!!] ±' ' %&+Zz 
o s± 1_ j K j � n0%4+!j � Q - !j ' ZSON VZ+ C±± I Z&j @Q _ JZ� ­%!!] ±' ' %&+Zz 
o Hj %*Z_ j ] Tj ] nHj � j ! ~z C!] ±\ Z@S O N V±� £ 1±; j � z HJZ%� £ . Jj K j � I Z&j @Q _ JZ� ­%!!] ±' ' %&+Zz 
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f 2) 2) 2 

3.3.

f 2f 232 

3.4.

f 2h232 

f 2h2) 2 

L* *J±_ � +� QJZ j 4±\ Zi QJZ *%4:Z'Q *+QZ +* _ Z!! *Z@\Zz 4] QJZ Z[ +*Q+� £ &%4!+' Q@j � *&±@Q 
­j ' +!+Q+Z* &@±\ +zZz +� QJZ \ +' +� +Q] 2 

- ZzZ*Q@+j � Cj ' +!+Q+Z* 

sJZ Z[ +*Q+� £ &ZzZ*Q@+j � ­j ' +!+Q+Z* j @Z _ Z!!ozZ\ Z!±&Zz +� QJZ \ +' +� +Q] ±­ QJZ *%4:Z' Q *+QZ2 
- ZzZ*Q@+j � * ' j � j ' ' Z** QJZ *%4:Z' Q *+QZ* \ +j QJZ *%@@±%� z+� £ ­±±Q&j QJ* j � z 
&ZzZ*Q@+j � ' @±**+� £* Q±5­@±• � Zj @4] Qj [ +i 4%* j � z - DT *Z@\+' +� £ &±+� Q* j * _ Z!! j * 
Vs~ Dj + HJ+ 1±; j � z HJZ%� £ . Jj K j � . Qj Q+±� *2 

- !j � � Zz / +£J_ j ] m� ­@j *Q@%' Q%@Z 

sJZ HZ� Q@j ! 1±_ !±±� ~±%QZ nH1~S +* j z%j ! f o!j � Z Q@%� ; @±j z ' ±� � Z'Q+� £ QJZ K Z*Q 
1±_ !±±� @Z' !j • j Q+±� j � z QJZ &@±&±*Zz 1j + sj ; I Z\ Z!±&• Z� Q Q± @Z!+Z\ Z Q@j­­+' 
' ±� £Z*Q+±� ±� QJZ Z[ +*Q+� £ Zj *Qo_ Z*Q @±j z* j ' @±** HZ� Q@j! 1±_ !±±� j @Zj j � z +Q +* 
j � Q+' +&j QZz Q± 4Z ' ±• • +**+±� Zz +� ) { ) U2 m� \ +Z_ ±­ QJZ '± � � Z'Q+±� &±+� Q ±­ QJZ H1~ i 
QJZ !±' j ! Q@j­­+' &j QQZ@� � Zj @ QJZ . ' JZ• Z _ ±%!z Jj \ Z +� *+£� +­+' j � Q +• &j 'Q 4] QJZ 
&!j � � Zz @±j z2 

Y[ ' Z&Q ­@±• QJZ _ +zZ� +� £ &@±&±*j ! ±­ / +� £ K j J . Q@ZZQ n_ J+' J Jj * � ± &@±£@j • • Z ­±@ 
+• &!Z• Z� Qj Q+±� j Q QJZ • ±• Z� QSi :%� 'Q+±� +• &@±\ Z• Z� Q *' JZ• Z* +� QJZ j @Zj Jj \ Z � ±Q 
4ZZ� +zZ� Q+­+Zz j � z QJ%* QJZ Z[ +*Q+� £ @±j z � ZQ_±@; Jj \ Z 4ZZ� j z±&QZz ­±@ QJZ 
j **Z**• Z� Q2 

( ~{ { f o{ ) 9 . Z&QZ• 4Z@ ) { ) 3 
LQ; +� * m I @j ­Q smL ~Z&±@Q - j £Z 33 
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4. Traffic Forecast 
4.1.
h23232 

h232) 2 

h232f 2 

h232h2 

h232U2 

h232b2 

4.2.
h2) 232 

V ZQJ±z±!±£] 

L' ' ±@z+� £ Q± QJZ ' %@@Z� Q &@±£@j • • Zi QJZ ' ±• &!ZQ+±� ±­ QJZ . ' JZ• Z +* j � Q+' +&j QZz Q± 
4Z 4] &Jj *Z* j Q ] Zj @ ) { ) w j � z ) { f h ­±@ . +QZ Tj � z L @Z*&Z' Q+\ Z!] 2 C±@ QJZ &%@&±*Z* 
±­ QJ+* *Q%z] i +Q Jj * 4ZZ� j **%• Zz QJj Q ­%!! ±' ' %&j Q+±� ±­ Zj ' J *+QZ _ +!! 4Z ±' ' %@* +� 
Zj ' J '± • &!ZQ+±� ] Zj @2 

sJZ@Z­±@Zi ] Zj @* ) { f 3 j � z ) { f R nf ] Zj @* j ­QZ@ ' ±• &!ZQ+±� ±­ Zj ' J *+QZS _ ±%!z 4Z 
j z±&QZz j * QJZ zZ*+£� ] Zj @* ­±@ j **Z**• Z� Q &%@&±*Z2 

L* z+* ' %**Zz +� QJZ &@Z\ +±%* Section 3.4, QJZ H1~ +* &!j � � Zz Q± 4Z ' ±• • +**+±� Zz 
4] ] Zj @ ) { ) U j � z QJZ !±' j ! Q@j ­­+' &j QQZ@� _ ±%!z Jj \ Z +� *+£� +­+' j � Q +• &j ' Q 4] QJZ � Z_ 
' ±� � Z' Q+±� 4] &j ** QJZ ' Z� Q@j ! 1±_ !±±� j @Zj 2 . +� ' Z QJZ @±j z � ZQ_±@; +� zZ*+£� ] Zj @ 
_ ±%!z 4Z *+• +!j @ Q± QJZ Z[ +*Q+� £ j @@j � £Z• Z� Qi QJZ 4j ' ; £@±%� z Q@j ­­+' ­±@Z' j *Q* ­±@ QJZ 
zZ*+£� ] Zj @* ) { f 3 j � z ) { f R _ Z@Z QJZ@Z­±@Z zZ@+\ Zz j ' ' ±@z+� £ Q± QJZ Q@j ­­+' *%@\Z] 
@Z*%!Q* j � z &@±:Z'QZz 4] j &&!] +� £ j £@±_QJ @j QZ2 sJZ Q@j ­­+' ­±@Z' j *Q Jj * 4ZZ� 
' ±• &j @Zz _ +QJ QJZ ) { 3U Tj *Zz I +*Q@+' Q s@j­­+' V±zZ!* nTI sV S 13 &%4!+*JZz 4] 
s@j � *&±@Q I Z&j @Q• Z� Q nsI S j � z ­±%� z QJj Q QJZ *ZQ ±­ Q@j ­­+' ­!±_ * zZ@+\ Zz 4] *%@\Z] 
@Z*%!Q* +* £Z� Z@j!!] J+£JZ@2 

sJZ £@±_QJ ­j ' Q±@ %*Zz _ j * zZ@+\ Zz 4] @Z­Z@@+� £ Q± QJZ &j *Q Q@j ­­+' £@±_QJ Q@Z� z ±� 
QJZ L � � %j ! s@j ­­+' HZ� *%* nLsHS ~Z&±@Q* &%4!+*JZz 4] sI j � z QJZ !j QZ*Q ) { 3bo4j *Zz 
sZ@@+Q±@] - ±&%!j Q+±� j � z Y• &!±] • Z� Q I j Qj V j Q@+' Z* ns- YI V S ±­ . Jj • . J%+ - ± L@Zj 
±� QJZ _ Z4*+QZ ±­ - !j � � +� £ I Z&j @Q• Z� Q n- !j � I S2 

s@+& £Z� Z@jQ+±� * 4] ±QJZ@ &!j � � Zz zZ\ Z!±&• Z� Q* +� QJZ \ +' +� +Q] _ Z@Z Z*Q+• j QZz j � z 
j **+£� Zz ±� Q± QJZ *%@@±%� z+� £ @±j z � ZQ_±@; Q± &@±z%' Z QJZ @Z­Z@Z� ' Z Q@j ­­+' 
­±@Z' j *Q* j Q zZ*+£� ] Zj @2 

s@+& £Z� Z@jQ+±� * ±­ QJZ . ' JZ• Z _ j * Z*Q+• j QZz 4] %*+� £ j &&@±&@+j QZ Q@+& £Z� Z@jQ+±� 
@j QZ*2 s@j ­­+' £Z� Z@j Q+±� * _ Z@Z QJZ� j **+£� Zz Q± QJZ *%@@±%� z+� £ @±j z � ZQ_±@; j � z 
*%&Z@+• &±*Zz ±� Q± QJZ @Z­Z@Z� ' Z Q@j­­+' ­±@Z' j *Q* Q± ' @Zj QZ QJZ zZ*+£� ] Zj @ ­±@Z' j *Q* 
­±@ j **Z**• Z� Q j Q zZ*+£� ] Zj @2 

s@j ­­+' . %@\Z] 

K +QJ @Z­Z@Z� ' Z Q± QJZ _ ZZ; zj ] zj +!] Q@j­­+' &j QQZ@� ±­ QJZ � Zj @Z*Q LsH ' ±%� Q+� £ 
*Qj Q+±� * j Q Dj + HJ+ 1±; ~±j z n­@±• s±� ; +� . Q@ZZQ Q± / +� £ K j J . Q@ZZQS j � z s±� ; +� 
. Q@ZZQ n­@±• HJZ%� £ . Jj K j � ~±j z Q± k � HJj % . Q@ZZQS ­@±• QJZ *%4:Z' Q *+QZ* j * 
*J±_ � +� Diagram 4.1. sJZ &Zj ; !±' j ! Q@j­­+' +* ±' ' %@@Zz j @±%� z l A{ { j � z 3wA{ { 
z%@+� £ QJZ • ±@�+� £ j � z Z\ Z� +� £ @Z*&Z' Q+\ Z!] j � z j � j ­QZ@�±±� &Zj ; +* j &&Zj @Zz j Q 
s±� ; +� . Q@ZZQ j @±%� z 3f A{ { 2 L* • ±*Q ±­ QJZ zZ\ Z!±&• Z� Q Q@+&* ±­ QJZ . ' JZ• Z _ ±%!z 
4Z £Z� Z@j QZz z%@+� £ QJZ • ±@�+� £ j � z Z\ Z� +� £ &Zj ; &Z@+±z* j � z QJZ !±' j ! Q@j ­­+' j Q 
QJZ Z\ Z� +� £ &Zj ; +* QJZ &Zj ; ±­ QJZ zj ] i • j � %j ! ' !j **+­+Zz Q@j ­­+' ' ±%� Q *%@\Z] * _ Z@Z 
' ±� z%' QZz Q± +zZ� Q+­] QJZ Z[ +*Q+� £ Q@j ­­+' ­!±_ * z%@+� £ QJZ &Zj ; J±%@ &Z@+±z* ­@±• 
{ RAf { Q± { l Af { j � z ­@±• 3RA{ { Q± 3l A{ { ±� j Q]&+' j ! _ ZZ; zj ] +� L&@+! ) { ) 3 Q± ' ±!!Z' Q 
QJZ %&oQ±ozj QZ Q@j­­+' zj Qj ­±@ QJZ j **Z**• Z� Q %*Z2 

( ~ { { f o{ ) 9 . Z&QZ• 4Z@ ) { ) 3 
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Diagram 4.1 Weekday Traffic Profile at ATC Counting Stations 

4.2.2. 

4.2.3. 

4.2.4. 

4.2.5. 

L* QJZ &j � zZ• +' *+Q%j Q+±� Jj \ Z 4ZZ� *Qj 4!Zi QJZ _ ±@; +� £ j @@j � £Z• Z� Q Jj \ Z 4ZZ� 
@Z*%• Zz Q± � ±@• j ! j � z QJZ ­j ' ZoQ±o­j ' Z '! j ** j @@j � £Z• Z� Q Jj \ Z 4ZZ� @Z*%• Zz ­±@ 
• ±*Q ±­ QJZ *' J±±! _ +QJ QJZ %&&Z@ &±&%!j Q+±� !+• +Q ±­ Q_ ±oQJ+@z* ±­ QJZ *' J±±!u* 
• j [ +• %• 'j &j ' +Q] z%@+� £ QJZ • ±@�+� £ &Z@+±z2 sJZ *' J±±! Q@+&* _ ±%!z 4Z \ Z@] *+• +!j @ 
Q± � ±@• j ! *+Q%j Q+±� j * QJZ *' J±±! 4%*Z* _ +!! 4Z ±&Z@j QZz Z\ Z@]zj ] Z\ Z� _ +QJ !Z** 
*Q%zZ� Q* ±� 4±j @z2 . +� ' Z QJZ j ­QZ@�±±� *' J±±! &Zj ; _ ±%!z � ±Q 4Z ±\ Z@!j &&Zz _ +QJ 
QJZ !±' j ! Q@j ­­+' &Zj ; z%@+� £ QJZ Z\ Z� +� £ &Z@+±zi QJZ Q@j ­­+' &j QQZ@� ­±@ QJZ • ±@�+� £ j � z 
Z\ Z� +� £ &Zj ; &Z@+±z* z%@+� £ QJZ *%@\Z] &Z@+±z +* ' ±� *+zZ@Zz %� zZ@ QJZ � ±@• j ! Q@j ­­+' 
' ±� z+Q+±� 2 

sJZ • ±� QJ!] \ j @+j Q+±� ±­ Q@j ­­+' ­!±_ * j Q QJZ j 4±\ Z • Z� Q+±� Zz L sH ' ±%� Q+� £ *Qj Q+±� * 
nj * *J±_ � +� Diagram 4.2) Jj \ Z 4ZZ� @Z­Z@Z� ' Zz Q± zZ@+\ Z QJZ *Zj *±� j ! ­j ' Q±@ ­±@ 
QJZ !±' j ! Q@j ­­+' 2 
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Monthly Variation of Traffic at ATC Counting Stations 

L* ' j � 4Z *ZZ� +� QJZ j 4±\ Z z+j £@j • i QJZ &Zj ; Q@j ­­+' zZ• j � z ±­ QJZ ] Zj @ _ ±%!z 
±' ' %@ +� I Z' Z• 4Z@ j � z 0%� Z j Q Dj + HJ+ 1±; ~±j z j � z s±� ; +� . Q@ZZQ @Z*&Z' Q+\ Z!] 2 
L � j \ Z@j £Z *Zj *±� j ! ­j ' Q±@ ±­ 32{ b +* j &&!+Zz Q± QJZ ±4*Z@\Zz Q@j ­­+' ­!±_ * +� QJ+* 
*Q%z] Q± @Z­!Z' Q QJZ &Zj ; Q@j ­­+' *Zj *±� *' Z� j @+± ±­ QJZ !±' j ! j @Zj 2 

sJZ !±' j Q+±� * ±­ QJZ *%@\Z] Zz :%� ' Q+±� * +� QJZ \ +' +� +Q] j @Z !+*QZz +� Table 4.1 j � z 
*J±_ � +� Figure 2.1. 
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Table 4.2 Location of Key Junctions 

m� zZ[ 111 D±'j Q+±� 0%� ' Q+±� s] &Z 
03 Hj *Q!Z - Zj ; ~±j z 5 / +� £ K j J . Q@ZZQ . +£� j ! 
0) C%; K +� £ . Q@ZZQ5 HJZ%� £ K j J . Q@ZZQ - @+±@+Q] 
0f k � HJj % . Q@ZZQ5 / +� £ K j J . Q@ZZQ . +£� j ! 
0h HJZ%� £ . Jj K j � ~±j z5 HJZ%� £ Dj + . Q@ZZQ . +£� j ! 
0U HJZ%� £ . Jj K j � ~±j z5 sj + Mj � K Z*Q . Q@ZZQ . +£� j ! 
0b HJZ%� £ . Jj K j � ~±j z5 HJZ%� £ K j J . Q@ZZQ . +£� j ! 
0E HJZ%� £ . Jj K j � ~±j z5 / +� £ K j J . Q@ZZQ . +£� j ! 
0w HJZ%� £ . Jj K j � ~±j z5 s±� ; +� . Q@ZZQ . +£� j ! 
0l Dj + HJ+ 1±; ~±j z 5 HJZ%� £ Dj + . Q@ZZQ > . +£� j ! 

03{ Dj + HJ+ 1±; ~±j z 5 s%� £ HJj % . Q@ZZQ 5 sj + Mj � K Z*Q . Q@ZZQ . +£� j ! 
033 Dj + HJ+ 1±; ~±j z5 / +� £ K j J . Q@ZZQ . +£� j ! 
03) s%� £ HJj % . Q@ZZQ5 / +� £ K j J . Q@ZZQ K Z*Q . +£� j ! 
03f . Jj • . J+� £ ~±j z5 / +� £ K j J . Q@ZZQ K Z*Q . +£� j ! 

Remarks: (1) Refer to Figure 2.1. 

h2) 2b2 sJZ • ±@�+� £ j � z Z\ Z� +� £ &Zj ; J±%@* _ Z@Z +zZ� Q+­+Zz j * { wAf { Q± { l Af { j � z 3RA{ { Q± 
3wA{ { @Z*&Z' Q+\ Z!] 2 sJZ ] Zj @ ) { ) 3 ±4*Z@\Zz Q@j ­­+' ­!±_ * j @Z &@Z*Z� QZz +� 
Figure 4.1. 

h2) 2R2 - ZzZ*Q@+j � JZj z ' ±%� Q *%@\Z] Jj * 4ZZ� ' ±� z%' QZz j Q QJZ ; Z] *Z' Q+±� ±­ ­±±Q&j QJ 
j !±� £ QJZ j � Q+' +&j QZz j ' ' Z** @±%QZ* ±­ QJZ *+QZ* z%@+� £ QJZ • ±@�+� £i � ±±� j � z 
Z\ Z� +� £ &Zj ; &Z@+±z* n{ RAf { Q± { l Af { i 3) Af { Q± 3hAf { j � z 3RAf { Q± 3l Af { S ±� j Q] &+' j ! 
_ ZZ; zj ] +� L&@+! ) { ) 3 Q± ' ±!!Z' Q QJZ Z[ +*Q+� £ &ZzZ*Q@+j � zZ• j � z +� QJZ !±' j ! j @Zj 2 

h2) 2w2 sJZ *%@\Z] @Z*%!Q* +� z+' j QZ QJj Q QJZ ±4*Z@\Zz &Zj ; 3Uo• +� %QZ &ZzZ*Q@+j � zZ• j � z 
_ ±%!z 4Z ±' ' %@* z%@+� £ { wAh{ Q± { wAUUi 3f A{ { Q± 3f A3U j � z 3wA{ { Q± 3wA3U +� QJZ 
• ±@�+� £i � ±±� j � z Z\ Z� +� £ &Zj ; &Z@+±z* @Z*&Z' Q+\ Z!] j � z QJZ ±4*Z@\Zz &ZzZ*Q@+j � 
­!±_ * j @Z &@Z*Z� QZz +� Figure 4.2. 

h2) 2l 2 - ZzZ*Q@+j � Q@+& £Z� Z@j Q+±� *%@\Z] Jj * j !*± 4ZZ� ' ±� z%' QZz j Q j *+• +!j @ @Z*+zZ� Q+j ! 
zZ\ Z!±&• Z� Q j Q f l l Hj *Q!Z - Zj ; ~±j zi / Z] j H@]*Qj !i j � z QJZ Z[ +*Q+� £ HJZ%� £ . Jj 
K j � . &±@Q HZ� Q@Z ­±@ @Z­Z@Z� ' Z Q± zZ\ Z!±& QJZ Q@+& £Z� Z@j Q+±� @j QZ ­±@ QJZ . ' JZ• Z2 

h2) 23{ 2 m� \ +Z_ ±­ QJZ zZ\ Z!±&• Z� Q ' ±• &±*+Q+±� ±­ / Z] j H@] *Qj ! _ +QJ f � ±*2 ±­ @Z*+zZ� Q+j ! 
4!±' ; * j � z @ZQj +! • j !! +� QJZ &±z+%• !Z\ Z!* i +Q +* !±' j QZz j z:j ' Z� Q Q± QJZ *%4:Z' Q *+QZ* 
j � z ' ±• &!ZQZz +� QJZ @Z' Z� Q ] Zj @* i +Q +* ' ±� *+zZ@Zz j * QJZ j &&@±&@+j QZ *+QZ Q± ' ±� z%' Q 
&ZzZ*Q@+j � ' ±%� Q *%@\Z] Q± ' ±!!Z' Q QJZ Q@+& £Z� Z@j Q+±� zj Qj ­±@ QJZ *Q%z] 2 

h2) 2332 L* . +QZ L ±­ QJZ &@±:Z' Q _ ±%!z ±' ' %&] QJZ Z[ +*Q+� £ HJZ%� £ . Jj K j � . &±@Q HZ� Q@Z 
j � z Q± 4Z @Z!±' j QZz Q± QJZ &@±&±*Zz g mH 4%+!z+� £ j Q . +QZ Ti QJZ ­%Q%@Z *&±@Q ' Z� Q@Z 
_ ±%!z 4Z *Z@\+� £ QJZ *j • Z j @Zj ±­ !±' j ! @Z*+zZ� Q j � z QJ%* QJZ Z[ +*Q+� £ &ZzZ*Q@+j � 
zZ• j � z ±­ QJZ *&±@Q ' Z� Q@Z +* ' ±!!Z' QZz Q± zZ@+\ Z QJZ ­%Q%@Z zZ• j � z _ +QJ @Z­Z@Z� ' Z 
Q± QJZ j @Zj ±­ 4±QJ QJZ Z[ +*Q+� £ j � z @Z!±' j QZz *&±@Q ' Z� Q@Z2 

h2) 23) 2 sJZ ±4*Z@\Zz *%@\Z] @Z*%!Q* j @Z *%• • j @+XZz +� Table 4.2. 
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sj 4!Z h2f s@+& g Z� Z@j Q+±� . %@\Z] ~Z*%!Q* 

No. of AM Peak Lunch Peak PM Peak 
Development flat/ m2 

GFA GENl1l ATTl1l GENl1l ATTl1l GENl1l ATTl1l 

Observed Peak 15-minute Pedestrian Demand (ped/15- 
min) 

/ Z] j H@]Qj ! o ~ Z* +zZ� Q+j ! 350 49 21 24 24 24 47
/ Z] j H@] *Qj ! o ~ ZQj +! 3,921 57 69 119 141 48 79

HJZ%� £ . Jj K j � . &±@Q* HZ� Q@Z 1,168 14 12 4 10 4 12
Pedestrian Trip Generation Rate (ped/15-min/flat or 

100m2 GFA) 
/ Z] j H@]Qj ! o ~ Z* +zZ� Q+j ! 350 0.1400 0.0600 0.0686 0.0686 0.0686 0.1343

/ Z] j H@]*Qj ! o ~ ZQj +! 3,921 1.4537 1.7598 3.0349 3.5960 1.2242 2.0148
HJZ%� £ . Jj K j � . &±@Q* HZ� Q@Z 1,168 1.1986 1.0274 0.3425 0.8562 0.3425 1.0274

Remark: (1) "GEN" means "Generation" and "A TT" means Attraction. 

h2f 2 

4.3.1. 

4.3.2. 

g @±_QJ ~j QZ I ZQZ@• +� j Q+±� 

s@j ­­+' ­±@Z' j *Q* ­±@ QJZ zZ*+£� ] Zj @* _ Z@Z &@±:Z' QZz 4] j &&!] +� £ j � j &&@±&@+j QZ 
£@±_QJ @j QZ Q± QJZ ±4*Z@\Zz Q@j ­­+' ­!±_ * 4j *Zz ±� QJZ *%@\Z] @Z*%!Q*2 sJZ £@±_QJ 
@j QZ* _ Z@Z zZQZ@• +� Zz _ +QJ @Z­Z@Z� ' Z Q± QJZ LsH @Z&±@Q* j � z QJZ !j QZ*Q ) { 3bo4j *Zz 
s- YI V ±­ . Jj • . J%+ - ± L@Zj ±� QJZ _ Z4*+QZ ±­ - !j � ±2 

Annual Traffic Census (A TC) 

sJZ J+*Q±@+' j ! Q@j ­­+' £@±_QJ Q@Z� z ±­ QJZ • j :±@ @±j z* +� QJZ \ +' +� +Q] ±­ QJZ *%4:Z' Q *+QZ 
_ j * @Z\ +Z_ Zz • j ; +� £ @Z­Z@Z� ' Z Q± QJZ LsH @Z&±@Q*2 sJZ L � � %j ! L\ Z@j £Z I j +!] 
s@j ­­+' nLL I sS zj Qj ­@±• ] Zj @ ) { 3f Q± ] Zj @ ) { 3l _ Z@Z Z[ Q@j ' QZz j � z QJZ Z*Q+• j QZz 
j \ Z@j £Z j � � %j ! £@±_QJ @j QZ +* £+\ Z� +� Table 4.3. 

Table 4.4 Traffic Growth Rate Derived from ATC 

Station AADT Growth 
No. Road Name Rate 

2013 2014 2015 2016 2017 2018 2019 (p.a.) 
f { { w Dj + HJ+ 1±; ~z 3bif b{ 3bif U{ 3bi) w{ 3bih) { 3bihb{ 3UiUf { 3Ui) w{ 
f { 3R s±� ; +� . Q 3wil f { 3wiR3{ 3l iUw{ 3l i) h{ 3wiwU{ 3l if ) { 3wiwb{ 
f ) ) U HJZ%� £ . Jj K j � ~z ) f if U{ ) hiww{ ) hil l { ) hiRR{ ) hil R{ ) Uif R{ ) f ibR{ 
f ) b{ k � HJj % . Q 3{ i3f { 3{ ib) { 3{ il R{ 3{ iw) { 3{ iRb{ l i{ { { l iRl { 
f ) b3 Hj *Q!Z - Zj ; ~z 3bil l { 3bib{ { 3Ri3h{ 3bil 3{ 3biw{ { 3hiUU{ 3) iUl { 
f ) bf / +� £ K j J . Q wibU{ l if ) { l ib) { l ihl { l ihh{ 3f ihl { 3{ iwR{ 
f h) R HJZ%� £ . Jj K j � ~z f { ibU{ f 3il l { f ) ibf { f Ui{ w{ f hiwU{ f hiUU{ f Ri) l { +1.10% 
f h) l Dj + HJ+ 1±; ~z 3Ril b{ 3biRR{ 3RiwU{ 3RiR{ { 3Riwh{ 3Ril b{ 3hiRb{ 
f hbb Hj *Q!Z - Zj ; ~z l iR) { l il 3{ l i3b{ l i{ h{ wil l { l i33{ wif b{ 
f hbw / +� £ K j J . Q 3{ ihR{ l ib) { l iUb{ l ihf { l if w{ l iU{ { l iUw{ 
f bR{ / +� £ K j J . Q l i3) { wiwU{ Ri3b{ Riwf { RiRw{ Riww{ Ri) 3{ 
f wUw s±� ; +� . Q 3Rihf { 3bil { { 3RihU{ 3Rif ) { 3wi3b{ 3wih{ { 3biwh{ 
f wRb sj + Mj � K . Q RiR{ { Rihb{ RiR3{ Ril l { wi3) { wi) f { RiUf { 

( ~ { { f o{ ) m . Z&QZ• 4Z@ ) { ) 3 
LQ; +� * m I @j­Q smL ~Z&±@Q - j £Z 3U 
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Station AADT Growth 
No. Road Name Rate 

2013 2014 2015 2016 2017 2018 2019 (p.a.) 
h{ Ub Hj *Q!Z - Zj ; ~ z 3) iU3{ 3) i3f { 3) iUf { 3) if b{ 33iR{ { 3hif w{ 3f i3b{ 

209,970 210,110 212,630 214,400 214,100 217,270 205,790 
Notes: The AAD T figures with grey colour background are estimated values based on the ATC Reports. Those estimated figures 

are excluded in calculating the weighted average annual growth @jQZ2 

h2f 2f 2 

h2f 2h2 

h2f 2U2 

h2f 2b2 

h2h2 

h2h232 

L* *J±_ � +� Table 4.3, QJZ _ Z+£JQZz j \ Z@j £Z j � � %j ! £@±_ QJ @j QZ zZQZ@• +� Zz ­@±• 
LsH zj Qj +* j 4±%Q t 323{ a &Z@ j � � %• n&2j 2S ­@±• ] Zj @ ) { 3f Q± ] Zj @ ) { 3l 2 

Territory Population and Employment Data Matrices (TPEDM) 

~Z­Z@Z� ' Z _ j * j !*± • j zZ Q± QJZ !j QZ*Q ) { 3bo4j *Zz s- YI V ­@±• ] Zj @ ) { 3b Q± ] Zj @ 
) { ) b +� . Jj • . J%+ - ± j @Zj &%4!+*JZz ±� QJZ - !j � ± _ Z4*+QZ2 sJZ &±&%!j Q+±� j � z 
Z• &!±] • Z� Q &!j � � +� £ zj Qj ­@±• ] Zj @ ) { 3b Q± ) { ) b j � z QJZ Z*Q+• j QZz j � � %j ! £@±_QJ 
@j QZ* j @Z +!!%*Q@j QZz +� Table 4.4. 

Table 4.5 Traffic Growth Rate Derived from TPEDM 

Population Employment Overall 
District 

2016 2021 2026 2016 2021 2026 2016 2021 2026 
. Jj • . J%+ hf wi{ U{ hw) iR{ { hwhif U{ ) f UiRU{ ) f wil { { ) f UibU{ 673,800 721,600 720,000 - ± 

g @±_QJ t 32{ 3a { 2{ { a +0.67% 
~ j QZ n&2j 2S 

L* *J±_ � +� Table 4.4, QJZ j � � %j ! £@±_ QJ @j QZ zZQZ@• +� Zz ­@±• s- YI V &±&%!j Q+±� i 
Z• &!±] • Z� Q j � z QJZ *%• ±­ Q_ ± j @Z j 4±%Q t 32{ 3 a &2j 2i { a &2j 2 j � z t { 2bRa &2j 2 
@Z*&Z' Q+\ Z!] ­@±• ] Zj @ ) { 3b Q± ] Zj @ ) { ) b2 

Adopted Growth Rate 

Tj *Zz ±� QJZ j 4±\ Zi QJZ J+£JZ*Q £@±_QJ @j QZ zZ@+\ Zz ­@±• QJZ Q_± *ZQ* ±­ zj Qj +* 
t 323{ a &2j 2 j � z QJ%* +Q +* j z±&QZz ­±@ j **Z**• Z� Q Q± &@±z%' Z QJZ ] Zj @* ) { f 3 j � z 
) { f R 4j ' ; £@±%� z Q@j ­­+' ­!±_ * +� ±@zZ@ Q± ' ±� z%' Q j ' ±� *Z@\j Q+\ Z j **Z**• Z� Q2 

( QJZ@ - !j � � Zz I Z\ Z!±&• Z� Q s@+& g Z� Z@j Q+±� 

L' ' ±@z+� £ Q± QJZ j \ j +!j 4!Z +� ­±@• j Q+±� i +Q +* � ±QZz QJj Q QJZ@Z j @Z ) ) � ±*2 ±­ &!j � � Zz 
zZ\ Z!±&• Z� Q* _J+' J +* %� zZ@ ' ±� *Q@%' Q+±� ±@ j &&@±\ Zz +� &!j � � +� £ j &&!+' j Q+±� +� QJZ 
\ +' +� +Q] ±­ QJZ *%4:Z' Q *+QZ j � z QJZ !±' j Q+±� j @Z *J±_ � +� Figure 2.1. sJZ*Z &!j � � Zz 
zZ\ Z!±&• Z� Q* j @Z j **%• Zz Q± 4Z ' ±• &!ZQZz 4Z­±@Z QJZ zZ*+£� ] Zj @ ) { f 3 +� QJZ 
*Q%z] j � z Jj \ Z 4ZZ� ' ±� *+zZ@Zz +� QJZ @Z­Z@Z� ' Z Q@j ­­+' ­!±_ * ­±@Z' j *Q+� £2 sJZ 
@Z!Z\ j � Q zZ\ Z!±&• Z� Q &j @j • ZQZ@* j @Z *%• • j @+*Zz +� Table 4.5. 

Table 4.6 Design Parameters for Planned Developments 

Developments 111 Development Component Parameters 
URA Projects 
I Z\ Z!±&• Z� Q j Q 1 +• . J+� Dj � Z n. . - o ~ Z* +zZ� Q+j ! L 4±%Q l l U C!j Q* 
{ 3RS ~ ZQj +! L 4±%Q l i) hl • ) 

( ~ { { f o{ ) m . Z&QZ• 4Z@ ) { ) 3 
LQ; +� * m I @j ­Q smL ~Z&±@Q - j £Z 3b 
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Developments ,13 Development Component Parameters 
) 3Ro) f U Hj *Q!Z - Zj ; ~ ±j z d f { { of { wL ~ Z* +zZ� Q+j ! L 4±%Q f f R C!j Q* 
k � HJj % . Q@ZZQ n. . - o{ 3bS ~ ZQj +! L 4±%Q ) ihRh • ) 

) hof w s± � ; +� . Q@ZZQ d ) h{ o) hh C%; K +� £ ~ Z* +zZ� Q+j ! L 4±%Q 3RU C!j Q* 
. Q@ZZQ n. . - o{ 3US ~ ZQj +! L 4±%Q 3i{ R{ • ) 

Public Housing Development Projects 
~ Z* +zZ� Q+j ! L 4±%Q ) iUl 3 C!j Q* 

~ ZQj +! L 4±%Q hi) { h • ) 
M±@QJ K Z* Q 1 ±_ !±±� ~ Z' !j • j Q+±� ( ­­+' Z L 4±%Q l ihUh • ) 
nMK 1 ~ S . +QZ 3 

1 +� zZ@£j @QZ� b H!j * *@±±• * 

. ±' +j ! K Z!­j @Z . Z@\+' Z* L 4±%Q ) il l { • ) 

~ Z* +zZ� Q+j ! L 4±%Q ) ihwf C!j Q* 

V j @; ZQ \ L 4±%Q w{ . Qj !!* 

m� z±±@ . &±@Q HZ� Q@Z L 4±%Q ) iw{ l • ) 

M±@QJ K Z* Q 1 ±_ !±±� ~ Z' !j • j Q+±� . +QZ b I +*Q@+' Q D+4@j @] L 4±%Q ) iwwU • ) 
n- Jj * Z ) d f j � z g mHS ~ Z*Z@\Zz . Qj ' ; ­±@ / ±� £ 1±� £ L 4±%Q Ri) bf • ) 

HZ� Q@j ! D+4@j @] 

1 +� zZ@£j @QZ� b H!j * *@±±• * 

. ±' +j ! K Z!­j @Z . Z@\+' Z* L 4±%Q bib{ { • ) 

~ Z* +zZ� Q+j ! L 4±%Q 3i) { { C!j Q* 
K j � £ HJZ±� £ Cj ' Q±@] Y*Qj QZ 

~ ZQj +! L 4±%Q f hR • ) 

Private Development Projects 
o 

l 3 1 +� £ Dj • . Q@ZZQ ( ­­+' Z L 4±%Q l ) iRf b • ) 

3) 3 1 +� £ Dj • . Q@ZZQ m� z%*Q@+j ! L 4±%Q Rif ) { • ) 

3{ 3bo3{ 3w sj + Mj � K Z*Q . Q@ZZQ m� z%*Q@+j ! L 4±%Q 3bihww • ) .
M1 mD bUR) 0%� ' Q+±� ±­ K +� £ / ±� £ . Q@ZZQ L 4±%Q fh ihRf • ) 
, % HJj % K Z* Q . Q@ZZQ j � z K +� £ V +� £ ( ­­+' Z 
. Q@ZZQ 

UU{ oUUb Hj *Q!Z - Zj ; ~ ±j z u ( ­­+' Z L 4±%Q ) 3i 3wb • ) 

h) L K +� £ / ±� £ . Q@ZZQ / ±QZ! 3f ) ~ ±±• * 

~ Z* +zZ� Q+j ! L 4±%Q l ) C!j Q* 
f ) { of ) w . J%� M+� £ ~ ±j z 

~ ZQj +! L 4±%Q f hl • ) 

~ Z* +zZ� Q+j ! L 4±%Q h3h C!j Q* 
) Ro) l s± � ; +� . Q@ZZQ 

~ ZQj +! L 4±%Q f ib{ U • ) 

~ Z* +zZ� Q+j ! L 4±%Q h) C!j Q* 
Ri RL i l d l L HJZ%� £ K j J . Q@ZZQ 

~ ZQj +! L 4±%Q hU3 • ) 

l 3bol ) ) HJZ%� £ . Jj K j � ~ ±j z ( ­­+' Z L 4±%Q 3) i{ { { • ) 

l ) hol ) b HJZ%� £ . Jj K j � ~ ±j z ( ­­+' Z L 4±%Q 3bi{ { { • ) 

( ­­+' Z L 4±%Q hl il l U • ) 
M1 mD bUw) HJZ%� £ . J%� . Q@ZZQ 

- %4!+' v ZJ+'! Z - j @; wU *&j ' Z* 

w) ) Dj + HJ+ 1±; ~ ±j z ( ­­+' Z L 4±%Q ) { i) Rl • ) 

HI L . +QZ 4±%� zZz 4] Dj + / ±� £ . Q@ZZQi ~ Z* +zZ� Q+j ! L 4±%Q f ibhR C!j Q* 
Cj Q s *Z%� £ . Q@ZZQ K Z*Qi . Jj • V ±� £ ~ ZQj +! L 4±%Q 33i{ { { • ) 
~ ±j z j � z K Z*Q 1 ±_ !±±� H±@@+z±@ 1 +� zZ@£j @QZ� 3) H!j * *@±±• * 

( ~ { { f o{ ) m . Z&QZ• 4Z@ ) { ) 3 
L Q; +� * m I @j ­Q s mL ~ Z&±@Q - j £Z 3R 
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Developments ,13 Development Component Parameters 
. ±' +j ! K Z!­j @Z . Z@\+' Z* L4±%Q f iwf { • ) 

- %4!+' vZJ+'! Z - j @; l R *&j ' Z* 
M1mD bUhl ( ­­ / +� £ K j J . Q@ZZQ ~Z*+zZ� Q+j ! L4±%Q 3if hR C!j Q* 
M1mD bUU{ ( ­­ / +� £ K j J . Q@ZZQ / ±QZ! l RU ~±±• * 

Remarks: (1) Refer to Figure 2. 1 for location of the planned development. 

4.4.2. I Z\ Z!±&• Z� Q Q@+&* £Z� Z@j QZz 4] QJZ j 4±\ Z &!j � � Zz zZ\ Z!±&• Z� Q* _ Z@Z Z*Q+• j QZz 
• j ; +� £ @Z­Z@Z� ' Z Q± QJZ s@j � *&±@Q - !j � � +� £ j � z I Z*+£� V j � %j ! ns- I V S &%4!+*JZz 
4] sI i QJZ Q@+& @j QZ j z±&QZz +� QJZ TI sV j � z QJZ +� oJ±%*Z *%@\Z] zj Qj 2 VZj � \ j !%Z 
±­ QJZ Q@+& @j QZ &@±\ +zZz +� s- I V Jj \ Z 4ZZ� j z±&QZz +� QJZ *Q%z] Q± +� !+� Z _ +QJ QJZ 
­±@Z' j *Q+� £ • ZQJ±z±!±£] ±­ TI sV 2 sJZ j z±&QZz Q@+& @j QZ* j � z Q@j ­­+' £Z� Z@j Q+±� ±­ 
QJZ &!j � � Zz5 ' ±• • +QQZz zZ\ Z!±&• Z� Q* j @Z *%• • j @+XZz +� Table 4.6. 

Table 4.7 Traffic Generation by Planned Developments 

Adopted Trip Rates (pcu/hr/flats or 
pcu/hr/100m2 GFA or pcu/hr/space) Trip Generation (pcu/hr) 

Developments ,11 Parameters 
(2) 

AM PM AM PM 
GEN13l ATT13> GEN13> ATT13> GEN13> ATT13> GEN13> ATT<3> 

I Z\ Z!±&• Z� Q j Q 1+• l l U C!j Q* { 2{ R3w { 2{ h) U { 2{ ) wb { 2{ f R{ R3 h) ) w f R 
. J+� Dj � Z n. . - o{ 3RS l i) hl • ) ~ZQj +! { 2) ) l b { 2) hf h { 2f 3{ { { 2fUbf ) 3 ) f ) l f f 
) 3Ro) f U Hj *Q!Z - Zj ; f f R C!j Q* { 2{ R3w { 2{ h) U { 2{ ) wb { 2{ f R{ ) h 3h 3{ 3) 
~±j z d f { { of { wL k � 
HJj % . Q@ZZQ ) ihRh • 2 ~ZQj +! { 2) ) l b { 2) hf h { 2f 3{ { { 2f Ubf b b w l 

) hof w s±� ; +� . Q@ZZQ d 3RU C!j Q* { 2{ R3w { 2{ h) U { 2{ ) wb { 2{ f R{ 3f R U b 
) h{ o) hh C%; K +� £ 

3i{ R{ • ) ~ZQj+! { 2) ) l b { 2) hf h { 2f 3{ { { 2fUbf ) f f h . Q@ZZQ 
) iUl 3 C!j Q* { 2{ hf ) { 2{ f ) b { 2{ ) f R { 2{ f { 3 33) wh b3 Rw 

hi) { h • ) ~ZQj +! { 2) ) l b { 2) hf h { 2f 3{ { { 2f Ubf 3{ 3{ 3f 3U 
M±@QJ K Z*Q 1±_ !±±� l ihUh • ) (­­+' Z { 23R{ f { 2) hU) { 23URf { 233RU 3b ) f 3U 33 ~Z' !j • j Q+±� . +QZ 3 

b H!j **@±±• * ) 2f { Ub ) 2f { Ub { 2{ ) wb { 2{ ) wb 3h 3h { { 
) il l { • 2g mH { 23R{ f { 2) hU) { 23URf { 233RU U R U h 
) ihwf C!j Q* { 2{ hf ) { 2{ f ) b { 2{ ) f R { 2{ f { 3 3{ R w3 Ul RU 

w{ . Qj !!* { 23f h{ { 2{ wb{ { 2{ Ul { { 2{ f U{ 33 R U f 
m� z±±@ . &±@Q o o o o 3{ 3{ 3{ 3{ HZ� Q@Z 

M±@QJ K Z*Q 1±_ !±±� I +*Q@+' Q D+4@j @] 3{ 3{ 3{ 3{ ~Z'! j • j Q+±� L@Zj . +QZ - o o o 

b ~Z*Z@\Zz . Qj ' ; 
­±@ / ±� £ 1±� £ o o o o U U U U 
HZ� Q@j ! D+4@j @] 
b H!j **@±±• * ) 2f { Ub ) 2f { Ub { 2{ ) wb { 2{ ) wb 3h 3h { { 
bib{ { • ) g mH { 23R{ f { 2) hU) { 23URf { 233RU 33 3b 3{ w 

K j � £ HJZ±� £ Cj ' Q±@] 3i) { { C!j Q* { 2{ hf ) { 2{ f ) b { 2{ ) f R { 2{ f { 3 U) f l ) w f b 
Y*Qj QZ f hR • ) ~ZQj +! { 2) ) l b { 2) hf h { 2f 3{ { { 2fUbf 3 3 3 3 
l 3 1+� £ Dj • . Q@ZZQ l ) iRf b • ) ( ­­+' Z { 23R{ f { 2) hU) { 23URf { 233RU 3Uw ) ) R 3hb 3{ l 

3) 3 1+� £ Dj • . Q@ZZQ Rif ) { • ) 
{ 2{ l ) b { 23f wb { 23f U{ { 23{ hl R 3{ 3{ w m� z%*Q@+j ! 

( ~ { { f o{ ) m . Z&QZ• 4Z@ ) { ) 3 
LQ; +� * m I @j ­Q smL ~Z&±@Q - j £Z 3w 
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Adopted Trip Rates (pcu/hr/flats or 
pcu/hr/100m2 GFA or pcu/hr/space) Trip Generation (pcu/hr) 

Developments (13 Parameters 
n) S 

AM PM AM PM 
GEN13l ATTl3l GEN13l ATTl3l GEN13l ATTl3l GEN13l ATT13l 

3{ 3bo3{ 3w sj + Mj � 3bihww • 2
{ 2{ l ) b { 23f wb { 23f U{ { 23{ hl 3U ) f ) ) 3R K Z*Q . Q@ZZQ m� z%*Q@+j ! 

M1mD bUR) j Q K +� £ f hihRf • 2 ( ­­+' Z { 23R{ f { 2) hU) { 23URf { 233RU Ul wU Uh h3 / ±� £ . Q@ZZQ 
UU{ oUUb Hj *Q!Z - Zj ; ) 3i3wb • 2( ­­+' Z { 23R{ f { 2) hU) { 23URf { 233RU f b U) f f ) U ~±j z 
h) L K +� £ / ±� £ . Q@ZZQ 3f ) / ±QZ! ~±±• * { 23f ) l { 23hUR { 23) l { { 23Uhb 3w 3l 17 ) { 

f ) { of ) w . J%� M+� £ l ) C!j Q* { 2{ R3w { 2{ h) U { 2{ ) wb { 2{ f R{ R h f f 
~±j z f hl • 2 ~ZQj +! { 2) ) l b { 2) hf h { 2f 3{ { { 2fUbf 3 3 3 3 

h3h C!j Q* { 2{ R3w { 2{ h) U { 2{ ) wb { 2{ f R{ f { 3w 3) 3U 
) R o) l s±� ; +� . Q@ZZQ 

f ib{ U • 2 ~ZQj +! { 2) ) l b { 2) hf h { 2f 3{ { { 2fUbf w l 33 3f 

Ri RLi l d l L HJZ%� £ h) C!j Q* { 2{ R3w { 2{ h) U { 2{ ) wb { 2{ f R{ f ) 3 ) 
K j J . Q@ZZQ hU3 • 2 ~ZQj +! { 2) ) l b { 2) hf h { 2f 3{ { { 2f Ubf 3 3 3 ) 
l 3bol ) ) HJZ%� £ . Jj 3) i{ { { • 2 ( ­­+' Z { 23R{ f { 2) hU) { 23URf { 233RU ) { ) l 3l 3h K j � ~±j z 
l ) hol ) b HJZ%� £ . Jj 3bi{ { { • 2( ­­+' Z { 23R{ f { 2) hU) { 23URf { 233RU ) R f l ) U 3l K j � ~±j z 

hl il l U • 2 ( ­­+' Z { 23R{ f { 2) hU) { 23URf { 233RU wU 3) f Rl Ul 
M1mD bUw) HJZ%� £ 

wU - %4!+' - j @; +� £ . J%� . Q@ZZQ { 23{ { { { 2{ l hl { 233Uh { 2{ whb l w 3{ R . &j ' Z* 
w) ) Dj + HJ+ 1±; ~±j z ) { i) Rl • 2 ( ­­+' Z { 23R{ f { 2) hU) { 23URf { 233RU f U U{ f ) ) h 

f ibhR C!j Q* { 2{ R3w { 2{ h) U { 2{ ) wb { 2{ f R{ ) b) 3UU 3{ h 3f U 
33i{ { { • 2 ~ZQj +! { 2) ) l b { 2) hf h { 2f 3{ { { 2fUbf ) U ) R f h f l 

HI L . +QZ j Q Cj Q 3) H!j **@±±• * b2l f RU b2l f RU U2hf RU U2hf RU wf wf bU bU 
s*Z%� £ . Q@ZZQ K Z*Q f iwf { • 2 g mH { 23R{ f { 2) hU) { 23URf { 233RU R l b U 

l R - %4!+' - j @; +� £ { 23{ { { { 2{ l hl { 233Uh { 2{ whb 3{ l 33 w . &j ' Z* 
M1mD bUhl ( ­­ / +� £ 3if hR C!j Q* { 2{ www { 2{ U3U { 2{ f Ub { 2{ hw{ 3) { bl hw bU K j J . Q@ZZQ 
M1mD bUU{ ( ­­ / +� £ l RU / ±QZ! ~±±• * { 23f ) l { 23hUR { 23) l { { 23Uhb 3f { 3h) 3) b 3U3 K j J . Q@ZZQ 

Total 1,671 1,610 1,175 1,204 
Remarks: (1) Refer to Figure 2. 1 for location of the planned development. 

(2) Refer to TPDM Vol. 1, Ch. 3, Appendix, Table 1 and Table 2, BDTM Urban Final Report, Appendix 8 or in­ 
house survey results for public wet market and public car park; 
(3) "GEN" means "Generation" and "A TT" means Attraction. 

Note: c Trip Generation is rounded to the nearest digit. 

h2h2f 2 L* *J±_ � +� Table 4.6, QJZ &!j � � Zz zZ\ Z!±&• Z� Q* _ +!! £Z� Z@j QZ ±\ Z@j !! ) o_ j ] Q@+&* 
±­ ) iUh3 &' %5J@ j � z 3iw{ b &' %5J@ z%@+� £ QJZ • ±@�+� £ j � z Z\ Z� +� £ &Zj ; J±%@ 
@Z*&Z' Q+\ Z!] 2 

( ~{ { f o{ ) m . Z&QZ• 4Z@ ) { ) 3 
LQ; +� * m I @j ­Q smL ~Z&±@Q - j £Z 3l 
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h2h2h2 

h2U2 

4.5.1. 

4.6.

4.6.1. 

m� ±@zZ@ Q± &@±z%' Z j ' ±• &@ZJZ� *+\ Z j * *Z* * • Z� Q @Z*%!Q* i QJZ &ZzZ*Q@+j � Q@+&* Q± 4Z 
£Z� Z@j QZz 4] QJZ j z:j ' Z� Q &!j � � Zz zZ\ Z!±&• Z� Q j Q 1 +• . J+� Dj � Z j � z Ri R L i l d 
l L HJZ%� £ K j J . Q@ZZQ Jj \ Z j !* ± 4ZZ� ' ±� * +zZ@Zz +� QJZ s mL *Q%z] j � z +Q +* 
*%• • j @+*Zz +� Table 4.7. 

Table 4.8 Pedestrian Trip Generation by Planned Development 

Development No. of flat/ AM Peak Lunch Peak PM Peak 
Use m2GFA GEN!1l ATT!1l GEN O33 ATT<1l GEN O33 ATT<1l 

Pedestrian Trip Generation Rate (ped/15-min/flat or 100m2 GFA) 
~Z*+zZ� Q+j ! - { 23h{ { { 2{ b{ { { 2{ bwb { 2{ bwb { 2{ bwb { 23f hf 

~ZQj +! - 32hUf R 32RUl w f 2{ f hl f 2Ul b{ 32) ) h) ) 2{ 3hw 
Pedestrian Trip Generation (ped/15-min) 

Residential Development at Kin Shin Lane 

~Z*+zZ� Q+j ! l l U 3f l b{ bw bw bw 3f h 
~ZQj +! l i) hl 3f h 3bf ) w3 f f f 33f 3wb 

Residential Development at 7, 7 A, 9 d 9A Cheung Wah Street 

~Z*+zZ� Q+j ! h) b f f f f b 
~ZQj +! hU3 R w 3h 3b b 9

Total 286 234 366 420 190 335 
Remarks: (1) "GEN" means "Generation" and "A TT" means Attractron. 
Note: • Trip Generation is rounded to the nearest digit. 

~ Z­Z@Z� ' Z s@j ­­+' C!±_ * 

sJZ Q@j ­­+' j � z &ZzZ*Q@+j � zZ• j � z Q± 4Z £Z� Z@j QZz5 j QQ@j ' QZz 4] QJZ &!j � � Zz5 
' ±• • +QQZz zZ\ Z!±&• Z� Q* _ +!! 4Z j * *+£� Zz ±� QJZ *%@@±%� z+� £ @±j z � ZQ_±@; j � z 
*%&Z@+• &±*Zz ±� Q± QJZ ] Zj @* ) { f 3 j � z ) { f R 4j ' ; £@±%� z Q@j ­­+' ­!±_ * Q± &@±z%' Z QJZ 
@Z­Z@Z� ' Z Q@j ­­+' j � z &ZzZ*Q@+j � ­!±_ * 2 sJZ ] Zj @* ) { f 3 j � z ) { f R @Z­Z@Z� ' Z Q@j ­­+' 
j � z &ZzZ*Q@+j � ­!±_ * j @Z *J±_ � +� Figures 4.3 to 4.5. 

I Z\ Z!±&• Z� Q s@j ­­+' g Z� Z@j Q+±� 

s@+& £Z� Z@j Q+±� ±­ QJZ . ' JZ• Z +* Z*Q+• j QZz %*+� £ QJZ j &&@±&@+j QZ Q@+& @j QZ* £+\ Z� +� 
s - I V j � z +� oJ±%*Z *%@\Z] zj Qj 2 s JZ Z*Q+• j Q+±� ±­ Q@j ­­+' Q@+&* Q± 4Z £Z� Z@j QZz 4] 
QJZ . ' JZ• Z +* *%• • j @+XZz +� Table 4.8. 

Table 4.9 Traffic Generation by the Scheme 

Adopted Trip Rates Trip Generation (pcu/hr) (pcu/hr/flat or pcu/hr/100 • 2 GFA) 11,
Component Parameter AM PM AM PM 

GEN <2! ATT<2J GEN @2+ ATT<2J GEN <2J ATT <2J GEN @2+ ATT<2J 
Site A 

~Z*+zZ� Q+j ! wf w ­!j Q* { 2{ R3w { 2{ h) U { 2{ ) wb { 2{ f R{ b{ f b ) h f 3 
~ZQj +! Ui3l R• 2 { 2) ) l b { 2) hf h { 2f 3{ { 2f Ubf 3) 3f 3b 3l 
g mH- 0 Ui3l R • 2 { 23R{ f { 2) hU) { 23URf { 233RU l 3f 8 b 

( ~ { { f o{ ) m . Z&QZ• 4Z@ ) { ) 3 
LQ; +� * m I @j ­Q smL ~Z&±@Q - j £Z ) { 
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k � zZ@£@±%� z 
- %4!+' U{ *&j 'Z { 23{ { { { 2{ l hl { 233Uh { 2{ whb U U b h 

Hj @&j @; 
Site B 

m� z±±@ 
~Z' @Zj Q+±� biUw{ m2 - - - - 3{ 3{ 3{ 3{ 
HZ� Q@Z nh3 

g mHnf 0 ) Ri33b m2 { 23R{ f { 2) hU) { 23URf { 233RU hb bb hf f ) 
Total 142 143 107 102 

Remarks: (1) Refer to TPDM Vol. 1, Ch. 3, Appendix, Table 1 and Table 2 or in-house survey results for TD managed 
public car park; 
(2) "GEN" means "Generation" and "A TT" means Attraction; 
(3) Trip rate for GIG referenced to Office rate in TPDM Vol. 1, Ch. 3, Appendix, Table 2 

Note: • Trip Generation is rounded to the nearest digit. 

4.6.2. 

4.6.3. 

4.6.4. 

L* &@Z*Z� QZz +� QJZ j 4±\ Z Qj 4!Zi QJZ . ' JZ• Z _ +!! &@±z%' Z ) o_ j ] Q@+&* ±­ ) wU &' %5J@ 
j � z ) { l &' %5J@ z%@+� £ QJZ • ±@�+� £ j � z Z\ Z� +� £ &Zj ; J±%@* @Z*&Z' Q+\ Z!] 2 

M±• +� j ! Q@j ­­+' Q@+& ­±@ QJZ m� z±±@ ~Z' @Zj Q+±� HZ� Q@Z j Q . +QZ T+* &@±&±*Zz z%Z Q± +Q +* 
*Z@\+� £ QJZ !±' j ! j @Zj j � z QJ%* • ±*Q ±­ QJZ %*Z@ _ +!! • j ; Z QJZ+@ Q@+&* Q± QJZ ' Z� Q@Z ±� ­ 
­±±Q2 TZ*+zZ* i &%4!+' &j @; +� £ _ +!! � ±Q 4Z &@±\ +zZz j Q . +QZ Ti +Q _ +!! j !*± Z� ' ±%@j £Z QJZ 
%*Z@ Q± QJZ &%4!+' Q@j � *&±@Q +� *QZj z2 

sJZ ­±@Z' j *Q ±­ &ZzZ*Q@+j � Q@+& £Z� Z@j Q+±� ­±@ QJZ . ' JZ• Z _ j * zZ@+\ Zz _ +QJ @Z­Z@Z� ' Z 
Q± QJZ zZ\ Z!±&• Z� Q *' JZz%!Z j � z QJZ ±4*Z@\Zz &ZzZ*Q@+j � Q@+& £Z� Z@j Q+±� @j QZ* +� 
Table 4.2. sJZ Z*Q+• j QZz &ZzZ*Q@+j � Q@+&* ±­ QJZ . ' JZ• Z z%@+� £ QJZ &Zj ; J±%@ 
&Z@+±z* j @Z Qj 4%!j QZz +� Table 4.9. 

Table 4.10 Pedestrian Trip Generation by the Scheme 

Development No. of flat/ m2 AM Peak Lunch Peak PM Peak 
Use GFA GEN<1l ATT<1l GEN O1l ATT<1l GEN<1l ATT<1l 

Pedestrian Trip Generation Rate (ped/15-min/flat or 100m2 GFA) 
~Z*+zZ� Q+j ! o { 23h{ { { 2{ b{ { { 2{ bwb { 2{ bwb { 2{ bwb { 23f hf -- o 

~ZQj +! o 32hUf R 32RUl w f 2{ f hl f 2Ul b{ 32) ) h) ) 2{ 3hw 
. &±@Q HZ� Q@Z o 323l wb 32{ ) Rh { 2f h) U { 2wUb) { 2f h) U 32{ )Rh 

Pedestrian Trip Generation (ped/15-min) 
Site A ,

~Z*+zZ� Q+j ! wf w 33R so UR UR UR 33f 
~ZQj +! Ui3l R Rb l 3 3Uw 3wR 64 3{ U 
g mH n2! Ui3l R 10 3{ 3{ 10 3{ 3{ 

Sub-total 203 151 225 254 131 228 

Site B 
m� z±±@ 

~Z' @Zj Q+±� biUw{ Rl bw ) f Ub ) f bw 
HZ� Q@Z 
g mH n2! ) Ri33b so so so so so so 

Sub-total 129 118 73 106 73 118 

Total 332 269 298 360 204 346 

( ~{ { f o{ ) 0 . Z&QZ• 4Z@ ) { ) 3 
LQ; +� * m I @j­Q smL ~Z&±@Q - j £Z ) 3 



ATKINS 
.,....,.,,of~SNC~G,wo 

Remarks: (1) "GEN" means "Generation" and "A TT" means Attraction. 
(2) Pedestrian trips are assumed value. The type of G/IC facilities is to be confirmed with government 
departments. 

Note: • Trip Generation is rounded to the nearest digit. 

h2b2U2 

h2b2b2 

4.7.

h2R232 

h2R2) 2 

L* ' j � 4Z *ZZ� +� QJZ j 4±\ Z Qj 4!Zi QJZ &Zj ; zZ• j � z ±­ ) o_ j ] &ZzZ*Q@+j � Q@+&* _ ±%!z 
4Z bUw &Zz53Uo• +� %QZ z%@+� £ QJZ � ±±� &Zj ; 2 sJZ Z*Q+• j QZz &ZzZ*Q@+j � Q@+& Q± 4Z 
£Z� Z@j QZz 4] QJZ . ' JZ• Z _ +!! 4Z j **+£� Zz ±� Q± QJZ *%@@±%� z+� £ &ZzZ*Q@+j � _ j !; _ j ] 
� ZQ_ ±@; 4j *Zz ±� QJZ Q@+& z+*Q@+4%Q+±� Q±5­@±• QJZ • j :±@ Q@j � *&±@Q � ±zZ _ +QJ @Z­Z@Z� ' Z 
Q± QJZ • ±zZ! *&!+Q ±­ QJZ ) { 3b &±&%!j Q+±� 4] o' Z� *%* @Z*%!Q* ±­ QJZ j z:j ' Z� Q @Z*+zZ� Q+j ! 
4%+!z+� £* j * *J±_ � +� Table 4.10. 

Table 4.11 Modal Split Adopted for the Subject Development 

Development Type of Population 
Population Census Model Split (13 

Population MTR BUS PLB Walk Other Total 
hRf d hRf L Hj * Q!Z - Zj ; K ±@;+� £ l w) b{ 2ha 332f a R2f a ) 32{ a { a 3{ { a 
~ ±j zi ±zz � %• 4Z@ ±­ Uf U o 
URf C%; K +� £ . Q@ZZQ d 3 o h3 

. Q%zZ� Q ) Ub ) b2Ra 3U2ha oo n) S f w2ba 3l 2f a 3{ { a 1 +• . J+� Dj � Z 

hRU d hRUL Hj * Q!Z - Zj ; K ±@; +� £ l Rl h) 2ba ) { 2l a 3b2Ua 3w2Ua 32Ua 3{ { a 
~ ±j zi Z\ Z� � %• 4Z@ ±­ Uhh o 
Uww C%; K j . Q@ZZQ d ) o hh 
1 +• . J+� Dj � Z . Q%zZ� Q ) bU ) h2) a ) 32) a o n) S f w2{ a 3b2ba 3{ { a 

Overall 2,482 45.9% 16.6% 9.4% 23.7% 4.4% 100% 
Remarks: (1) Year 2016 population by-census results; 

(2) PLB trips are classified j * "Other" for the model split of student's trips. 

sJZ Z*Q+• j QZz zZ\ Z!±&• Z� Q &ZzZ*Q@+j � Q@+&* ­±@ Zj ' J Q@j � *&±@Q • ±zZ j @Z QJZ� 
z+*Q@+4%QZz ±� Q± QJZ &ZzZ*Q@+j � � ZQ_±@; j � z *%&Z@+• &±*Zz ±� Q± QJZ ) { f 3 j � z ) { f R 
@Z­Z@Z� ' Z &ZzZ*Q@+j � ­!±_ * Q± &@±z%' Z QJZ ) { f 3 j � z ) { f R zZ*+£� &ZzZ*Q@+j � ­!±_ * 
n_ +QJ QJZ . ' JZ• ZS2 sJZ ) { f 3 j � z ) { f R zZ*+£� &ZzZ*Q@+j � ­±@Z' j *Q* j @Z *J±_ � +� 
Figure 4.6. 

I Z*+£� s@j ­­+' C!±_ * 

sJZ Z*Q+• j QZz zZ\ Z!±&• Z� Q \ ZJ+' %!j @ ­!±_ * ±­ QJZ . ' JZ• Z _ Z@Z j **+£� Zz ±� QJZ 
*%@@±%� z+� £ @±j z � ZQ_±@; j ' ' ±@z+� £ Q± QJZ \ ZJ+'! Z j ' ' Z** @±%QZ ±­ Zj ' J *+QZ j � z 
*%&Z@+• &±*Zz ±� Q± QJZ ] Zj @* ) { f 3 j � z ) { f R @Z­Z@Z� ' Z Q@j ­­+' ­!±_ * Q± &@±z%' Z QJZ 
zZ*+£� Q@j ­­+' ­!±_ *2 

sJZ ] Zj @* ) { f 3 j � z ) { f R zZ*+£� Q@j ­­+' ­!±_ * z%@+� £ QJZ &Zj ; J±%@* j @Z *J±_ � +� 
Figures 4.7 j � z 4.8. 

( ~{ { f o{ ) m . Z&QZ• 4Z@ ) { ) 3 
LQ; +� * m I @j ­Q smL ~Z&±@Q - j £Z ) ) 
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U2 
U232 

U23232 

U232) 2 

U2) 2 

U2) 232 

U2) 2) 2 

s@j ­­+' m• &j ' Q L**Z**• Z� Q 
V ZQJ±z±!±£] 

0%� ' Q+±� ' j &j ' +Q] j � j !] *+* _ j * ' ±� z%' QZz ­±@ QJZ 4j *Z ] Zj @ ) { ) 3 j � z zZ*+£� ] Zj @* 
) { f 3 j � z ) { f R nQJ@ZZ ] Zj @* j ­QZ@ ' ±• &!ZQ+±� ±­ Zj ' J *+QZS ­±@ QJZ :%� ' Q+±� * _ J+' J j @Z 
!+; Z!] Q± 4Z j ­­Z' QZz 4] QJZ . ' JZ• Z2 

Hj &j ' +Q] j � j !] *+* _ j * ' j @@+Zz ±%Q +� j ' ' ±@zj � ' Z _ +QJ QJZ &@±' Zz%@Z* ±%Q!+� Zz +� QJZ 
s@j � *&±@Q - !j � � +� £ j � z I Z*+£� V j � %j ! ns- I V S2 sJZ ' j &j ' +Q] j � j !] *+* _ j * 4j *Zz 
±� QJZ ±4*Z@\Zz Q@j ­­+' ­!±_ * j Q ] Zj @ ) { ) 3 j � z Q@j ­­+' ­±@Z' j *Q* j Q zZ*+£� ] Zj @* ) { f 3 
j � z ) { f R ­±@ ~Z­Z@Z� ' Z . ' Z� j @+±* n_ +QJ±%Q QJZ . ' JZ• ZS j � z I Z*+£� . ' Z� j @+±* n_ +QJ 
QJZ . ' JZ• ZS2 

0%� ' Q+±� L � j !] *+* 

sJZ @Z*%!Q* ±­ QJZ ' j &j ' +Q] j � j !] *+* ­±@ Z[ +*Q+� £ ] Zj @ ) { ) 3 ( 4*Z@\Zz . ' Z� j @+±i 
zZ*+£� ] Zj @* ) { f 3 j � z ) { f R ~Z­Z@Z� ' Z j � z I Z*+£� . ' Z� j @+±* j @Z *%• • j @+XZz +� 
Tables 5.1, 5.2 j � z 5.3 @Z*&Z' Q+\ Z!] 2 sJZ ' j !' %!j Q+±� *JZZQ* j @Z j QQj ' JZz +� 
Appendix B. 

Table 5.1 Junction Performance for Year 2021 Observed Scenario 

Index Junction RCo/o/DFC (2l
(1) Location Type AM PM 
03 Hj *Q!Z - Zj ; ~±j z m / +� £ K j J . Q@ZZQ \ . +£� j ! NU{ a NU{ a 
0) C%; K +� £ . Q@ZZQ5 HJZ%� £ K j J . Q@ZZQ - @+±@+Q] { 2bw { 2UU 
0f k � HJj % . Q@ZZQ m / +� £ K j J . Q@ZZQ . +£� j ! NU{ a NU{ a 
0h HJZ%� £ . Jj K j � ~±j z5 HJZ%� £ Dj + . Q@ZZQ . +£� j ! NU{ a NU{ a 
0. HJZ%� £ . Jj K j � ~±j z 5 sj + Mj � K Z*Q . Q@ZZQ . +£� j ! f ) a hba 
0b HJZ%� £ . Jj K j � ~±j z5 HJZ%� £ K j J . Q@ZZQ . +£� j ! NU{ a NU{ a 
0R HJZ%� £ . Jj K j � ~±j z5 / +� £ K j J . Q@ZZQ . +£� j ! f Ua ) ba 
0T HJZ%� £ . Jj K j � ~±j z5 s±� ; +� . Q@ZZQ . +£� j ! NU{ a U{ a 
0l Dj + HJ+ 1±; ~±j z m HJZ%� £ Dj + . Q@ZZQ . +£� j ! f ) a hRa 

03{ Dj + HJ+ 1±; ~±j z m s%� £ HJj % . Q@ZZQ m sj + Mj � K Z*Q . Q@ZZQ . +£� j ! NU{ a NU{ a 
033 Dj + HJ+ 1±; ~±j z m / +� £ K j J . Q@ZZQ . +£� j ! 12% 14% 
03) s%� £ HJj % . Q@ZZQ m / +� £ K j J . Q@ZZQ K Z*Q . +£� j ! 3ba ) 3a 
03f . Jj • . J+� £ ~±j z5 / +� £ K j J . Q@ZZQ K Z*Q . +£� j ! NU{ a NU{ a 

Remarks: (1) Refer to Figure 2.1. 
(2) "RC%" means reserved capacity and "DFC" means design flow capacity. 

L* ' j � 4Z *ZZ� +� Table 5.1, • ±*Q ±­ QJZ j **Z**Zz ; Z] :%� ' Q+±� * j @Z ±&Z@j Q+� £ 
*j Q+*­j ' Q±@+!] +� QJZ Z[ +*Q+� £ ] Zj @ ) { ) 3 n~H 2:: 3Ua ±@ I CH :s; { 2wUS2 TZ*+zZ* i QJZ 
:%� ' Q+±� ±­ Dj + HJ+ 1±; ~±j z5 / +� £ K j J . Q@ZZQ n033S _ ±%!z 4Z ±&Z@j QZz 4Z!±_ QJZ 
• j @£+� j ! ' j &j ' +Q] n~H O3Ua S Z*&Z' +j !!] z%@+� £ QJZ • ±@�+� £ &Zj ; &Z@+±z2 

( ~{ { f o{ ) m . Z&QZ• 4Z@ ) { ) 3 
LQ; +� * m I @j ­Q smL ~Z&±@Q - j £Z ) f 
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Table 5.2 Junction Performance for Year 2031 

RCo/o/DFC 123 
Index Location Reference Design (1) 

AM PM AM PM 
03 Hj *Q!Z - Zj ; ~±j z5 / +� £ K j J . Q@ZZQ NU{ a NU{ a NU{ a NU{ a 
0) C%; K +� £ . Q@ZZQ5 HJZ%� £ K j J . Q@ZZQ { 2wb { 2bl { 2wb { 2bl 
0f k � HJj % . Q@ZZQ5 / +� £ K j J . Q@ZZQ NU{ a NU{ a NU{ a NU{ a 
0h HJZ%� £ . Jj K j � ~±j z 5 HJZ%� £ Dj + . Q@ZZQ hUa h3a h) a f l a 
0U HJZ%� £ . Jj K j � ~±j z5 sj + Mj � K Z*Q . Q@ZZQ -12% 11% -12% 11% 
0b HJZ%� £ . Jj K j � ~±j z 5 HJZ%� £ K j J . Q@ZZQ f Ra f ) a f Ra f ) a 
0R HJZ%� £ . Jj K j � ~±j z 5 / +� £ K j J . Q@ZZQ 12% 8% 9% 6% 
0w HJZ%� £ . Jj K j � ~±j z 5 s±� ; +� . Q@ZZQ ) l a ) l a ) l a ) wa 
0l Dj + HJ+ 1±; ~±j z m HJZ%� £ Dj + . Q@ZZQ -1% 13% -3% 11% 
03{ Dj + HJ+ 1±; ~±j z m s%� £ HJj % . Q@ZZQ m sj + Mj � K Z*Q . Q@ZZQ ) ) a f 3a ) ) a f 3a 
033 Dj + HJ+ 1±; ~±j z m / +� £ K j J . Q@ZZQ -8% -5% -8% -5% 
03) s%� £ HJj % . Q@ZZQ5 / +� £ K j J . Q@ZZQ K Z*Q -5% 2% -5% 2% 

03f . Jj • . J+� £ ~±j z 5 / +� £ K j J . Q@ZZQ K Z*Q NU{ a NU{ a NU{ a NU{ a 
Remarks: (1) Refer to Figure 2.1. 

(2) "RC%" means reserved capacity and "DFC" means design flow capacity. 

U2) 2f 2 L* *J±_ � +� Tables 5.2, QJZ :%� ' Q+±� * ±­ HJZ%� £ . Jj K j � ~±j z5 / +� £ K j J . Q@ZZQ 
n0RS _ ±%!z 4Z ±&Z@j Q+� £ 4Z!±_ QJZ • j @£+� j ! ' j &j ' +Q] !+• +Q n+2Z2 ~H :s; 3Ua S +� zZ*+£� 
] Zj @ ) { f 3 Z\ Z� _ +QJ±%Q QJZ ±&Z@j Q+±� j ! ±­ . +QZ T ±­ QJZ . ' JZ• Z2 V±@Z±\ Z@i QJZ 
:%� ' Q+±� * ±­ HJZ%� £ . Jj K j � ~±j z 5 sj + Mj � K Z*Q . Q@ZZQ n0USi Dj + HJ+ 1±; ~±j z 5 
HJZ%� £ Dj + . Q@ZZQ n0l Si Dj + HJ+ 1±; ~±j z5 / +� £ K j J . Q@ZZQ n033S j � z s%� £ HJj % 
. Q@ZZQ I / +� £ K j J . Q@ZZQ K Z*Q n03) S _ ±%!z 4Z ±&Z@j Q+� £ ±\ Z@ ' j &j ' +Q] n+2Z2 ~H :5 { S 
z%@+� £ QJZ &Zj ; J±%@* %� zZ@ QJZ ~Z­Z@Z� ' Z . ' Z� j @+± +� ) { f 3 2 

Table 5.3 Junction Performance for Year 2037 

RCo/o/DFC 121
Index Location Reference Design (1) 

AM PM AM PM 
03 Hj *Q!Z - Zj ; ~±j z5 / +� £ K j J . Q@ZZQ NU{ a NU{ a NU{ a NU{ a 
0) C%; K +� £ . Q@ZZQ I HJZ%� £ K j J . Q@ZZQ 0.92 { 2Rf 1.04 { 2w{ 
0f k � HJj % . Q@ZZQ5 / +� £ K j J . Q@ZZQ NU{ a NU{ a hUa NU{ a 
0h HJZ%� £ . Jj K j � ~±j z 5 HJZ%� £ Dj + . Q@ZZQ f Ra f ) a f f a f 3a 
0U HJZ%� £ . Jj K j � ~±j z5 sj + Mj � K Z*Q . Q@ZZQ -16% 5% -16% 5% 

0b HJZ%� £ . Jj K j � ~±j z I HJZ%� £ K j J . Q@ZZQ ) wa ) f a ) Ua ) ) a 
0R HJZ%� £ . Jj K j � ~±j z 5 / +� £ K j J . Q@ZZQ 5% 2% 2% -1% 
0w HJZ%� £ . Jj K j � ~±j z 5 s±� ; +� . Q@ZZQ ) 3a ) 3a ) 3a ) 3a 
0£ Dj + HJ+ 1±; ~±j z m HJZ%� £ Dj + . Q@ZZQ -6% 6% -8% 5% 

03{ Dj + HJ+ 1±; ~±j z5 s%� £ HJj % . Q@ZZQ5 sj + Mj � K Z*Q . Q@ZZQ 3Ua ) ha 3Ua ) ha 
033 Dj + HJ+ 1±; ~±j z m / +� £ K j J . Q@ZZQ -14% -10% -14% -11% 
03) s%� £ HJj % . Q@ZZQ5 / +� £ K j J . Q@ZZQ K Z*Q -10% -4% -11% -5% 

03f . Jj • . J+� £ ~±j z 5 / +� £ K j J . Q@ZZQ K Z*Q NU{ a NU{ a NU{ a NU{ a 

( ~ { { f o{ ) m . Z&QZ• 4Z@ ) { ) 3 
LQ; +� * m I @j ­Q smL ~Z&±@Q - j £Z ) h 
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Remarks: (1) Refer to Figure 2.1. 
(2) "RC¾ n means reserved capacity and "DFC# means design flow capacity. 

U2) 2h2 L* *J±_ � +� Tables 5.3, QJZ :%� ' Q+±� * ±­ C%; K +� £ . Q@ZZQ5 HJZ%� £ K j J . Q@ZZQ n0) S 
j � z HJZ%� £ . Jj K j � ~±j z5 / +� £ K j J . Q@ZZQ n0RS _ ±%!z 4Z ±&Z@j Q+� £ 4Z!±_ QJZ 
• j @£+� j ! ' j &j ' +Q] !+• +Q n+2Z2 ~ H > 3Ua S +� zZ*+£� ] Zj @ ) { f R Z\ Z� _ +QJ±%Q QJZ . ' JZ• Z2 

U2) 2U2 sJZ :%� ' Q+±� * ±­ HJZ%� £ . Jj K j � ~±j z 5 sj + Mj � K Z*Q . Q@ZZQ n0. Si Dj + HJ+ 1±; 
~±j z5 HJZ%� £ Dj + . Q@ZZQ n0l Si Dj + HJ+ 1±; ~±j z5 / +� £ K j J . Q@ZZQ n033S j � z Dj + 
HJ+ 1±; ~±j z5 / +� £ K j J . Q@ZZQ K Z*Q n03) S _ ±%!z 4Z ±\ Z@!±j zZz +� ] Zj @ ) { f R %� zZ@ 
QJZ ~Z­Z@Z� ' Z . ' Z� j @+±2 

U2) 2b2 ( _ +� £ Q± QJZ ­±@Z*ZZj 4!Z j z\ Z@*Z Q@j­­+' ' ±� z+Q+±� j ! Q± 4Z +� z%' Zz 4] QJZ Q@j­­+' 
£@±_QJ ±­ QJZ z+*Q@+' Q +� QJZ ~Z­Z@Z� ' Z . ' Z� j @+±* j � z QJZ • +� ±@ Q@j ­­+' +• &j 'Q n{ Q± 
f a S Q± 4Z +� z%' Zz 4] QJZ . ' JZ• Z Q± QJZ 0%� 'Q+±� * 0Ui 0Ei 0l i 033 j � z 03) i :%� 'Q+±� 
+• &@±\ Z• Z� Q *' JZ• Z* j @Z *%££Z*QZz ­±@ sI '± � *+zZ@j Q+±� Q± Z� Jj � 'Z QJZ 
±&Z@j Q+±� j ! &Z@­±@• j � ' Z ±­ QJZ ' @+Q+' j ! :%� ' Q+±� * 2 

U2) 2R2 TZ*+zZ* i :%� ' Q+±� +• &@±\ Z• Z� Q *' JZ• Z +* &@±&±*Zz ­±@ 0%� ' Q+±� 0) Q± • +Q+£j QZ QJZ 
Q@j ­­+' +• &j ' Q Q± 4Z +� z%' Zz 4] QJZ . ' JZ• Z2 

U2f 2 0%� ' Q+±� m• &@±\ Z• Z� Q . ' JZ• Z* 

U2f 232 0%� ' Q+±� +• &@±\ Z• Z� Q *' JZ• Z* j @Z &@±&±*Zz ­±@ QJZ :%� ' Q+±� Q± 4Z j ­­Z' QZz 4] QJZ 
zZ\ Z!±&• Z� Q Q@j­­+' ±­ QJZ . ' JZ• Z j � z *%££Z*QZz ­±@ QJZ ­+\ Z :%� ' Q+±� * Q± 4Z 4Z!±_ 
• j @£+� j ! ' j &j ' +Q] ±@ ±\ Z@3±j zZz +� QJZ zZ*+£� ] Zj @ Z\ Z� _ +QJ±%Q QJZ ±&Z@j Q+±� ±­ QJZ 
. ' JZ• Z2 
Proposed Improvement for Junction of Fuk Wing Street I Cheung Wah Street (J2) - 
Figure 5.1 

U2f 2) 2 sJZ Z[ +*Q+� £ ±&Z@j Q+±� j ! &Z@­±@• j � ' Z +* @Z*Q@+' QZz 4] QJZ \ +*+4+!+Q] ­@±• QJZ £+\ Zo_ j ] 
j @• ±­ QJZ :%� 'Q+±� j Q *±%QJ4±%� z ±­ HJZ%� £ K j J . Q@ZZQ2 m� ±@zZ@ Q± Z� Jj � ' Z QJZ 
±&Z@j Q+±� i +Q +* &@±&±*Zz Q± @Zoj @@j � £Z QJZ £+\ Zo_ j ] j @• Q± C%; K +� £ . Q@ZZQ2 L* QJZ 
Q@j ­­+' ­!±_ ­@±• HJZ%� £ K j J . Q@ZZQ +* J+£JZ@ QJj � C%; K +� £ . Q@ZZQi QJZ &@±&±*Zz 
£+\ Zo_ j ] j @@j � £Z• Z� Q j Q C%; K +� £ . Q@ZZQ _ ±%!z 4Z� Z­+Q QJZ Q@j­­+' ­!±_ ±� HJZ%� £ 
K j J . Q@ZZQ2 

U2f 2f 2 V ±@Z±\ Z@i +Q +* � ±QZz QJj Q 4%+!z+� £ *ZQ4j ' ; j Q HJZ%� £ K j J . Q@ZZQ _ +!! 4Z &@±&±*Zz 
4] QJZ j z:j ' Z� Q &!j � � Zz zZ\ Z!±&• Z� Q j � z QJ%* QJZ \ +*+4+!+Q] ­@±• C%; K +� £ . Q@ZZQ Q± 
QJZ @+£JQ *+zZ ±­ HJZ%� £ K j J . Q@ZZQ *±%QJ4±%� z _ +!! 4Z +• &@±\ Zz2 
Suggested Improvement for Junction of Cheung Sha Wan Road I Tai Nan West 
Street (J5) - Figure 5.2 

U2f 2h2 sJZ ±&Z@j Q+±� j ! &Z@­±@• j � ' Z ±­ QJZ :%� ' Q+±� ±­ HJZ%� £ . Jj K j � ~±j z 5 sj + Mj � 
K Z*Q . Q@ZZQ z%@+� £ QJZ ' @+Q+' j ! • ±@�+� £ &Zj ; J±%@ +* z+' Qj QZz 4] QJZ JZj \ ] Q@j ­­+' ­!±_ * 
j Q QJZ !Z­QoQ%@� ±­ HJZ%� £ . Jj K j � ~±j z Zj *Q4±%� z j � z � ±@QJ4±%� z ±­ sj + Mj � K Z*Q 
. Q@ZZQ2 

( ~ { { f o{ ) 9 . Z&QZ• 4Z@ ) { ) 3 
LQ; +� * m I @j ­Q smL ~Z&±@Q - j £Z ) U 
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U2f 2U2 m� ±@zZ@ Q± &@±\ +zZ • ±@Z ' j &j ' +Q] ­±@ QJZ ' @+Q+' j ! Q@j­­+' • ±\ Z• Z� Qi +Q +* *%££Z*QZz Q± 
• ±z+­] QJZ @±j z • j @; +� £ j Q Zj *Q4±%� z ±­ HJZ%� £ . Jj K j � ~±j z Q± &@±\ +zZ Z[ ' !%*+\ Z 
!Z­QoQ%@� !j � Z j � z *Jj @Zz *Q@j +£JQ j JZj z j � z !Z­QoQ%@� Q@j ­­+' !j � Z* ­±@ QJZ � Zj @ *+zZ 
Q_± !j � Z* j � z • j +� Qj +� QJZ Z[ +*Q+� £ *+£� j ! &Jj *+� £ *Z=%Z� ' Z2 sJZ &@±&±*Zz :%� ' Q+±� 
j @@j� £Z• Z� Q j * *J±_ � +� Figure 5.2. 
Suggested Improvement for Junction of Cheung Sha Wan Road I Hing Wah Street 
(J7) - Figure 5.3 

U2f 2b2 

U2f 2R2 

U2f 2w2 

sJZ ±&Z@j Q+±� j ! &Z@­±@• j � ' Z ±­ QJZ :%� ' Q+±� ±­ HJZ%� £ . Jj K j � ~±j z5 / +� £ K j J 
. Q@ZZQ +* z+' Qj QZz 4] QJZ JZj \ ] Q@j­­+' ­!±_ * j !±� £ 4±QJ z+@Z'Q+±� * ±­ HJZ%� £ . Jj K j � 
~±j z2 L* _ +zZ� +� £ Q± HJZ%� £ . Jj K j � ~±j z +* � ±Q ­Zj *+4!Z z%Z Q± *+QZ ' ±� *Q@j +� Q 
j � z QJZ Zj *Qo_ Z*Q Q@j ­­+' j !@Zj z] @%� � +� £ ' ±� ' %@@Z� Q!] +� QJZ Q@j ­­+' *+£� j ! &Jj *Zi 
Z� Jj � ' Z• Z� Q ' ±%!z ±� !] 4Z &@±&±*Zz j Q 4±QJ j @• * ±­ / +� £ K j J . Q@ZZQ2 

m� ±@zZ@ Q± Z� Jj � ' Z QJZ ±&Z@jQ+±� i +Q +* &@±&±*Zz Q± &@±\ +zZ ±� Z j zz+Q+±� j ! Q@j­­+' !j � Z 
j Q 4±QJ z+@Z' Q+±� * ±­ / +� £ K j J . Q@ZZQ j � z • j +� Qj +� QJZ Z[ +*Q+� £ *+£� j ! &Jj *+� £ 
*Z=%Z� ' Z2 sJZ &@±&±*Zz :%� 'Q+±� j @@j � £Z• Z� Q j * *J±_ � +� Figure 5.3. 
Suggested Improvement for Junction of Lai Chi Kok Road I Cheung Lai Street (J9) 
-Figure 5.4 

sJZ :%� ' Q+±� ±­ Dj + HJ+ 1±; ~±j z 5 HJZ%� £ Dj + . Q@ZZQ +* ±\ Z@3±j zZz z%Z Q± QJZ JZj \] 
Q@j ­­+' j !±� £ Zj *Q4±%� z ±­ Dj + HJ+ 1±; ~±j z2 L � j zz+Q+±� j ! Q@j­­+' !j � Z +* *%££Z*QZz 
j Q Dj + HJ+ 1±; ~±j z � Zj @ QJZ :%� ' Q+±� Q± +� ' @Zj *Z QJZ ' j &j ' +Q] ±­ QJZ ' @+Q+' j ! 
' j @@+j £Z_ j ] 2 

U2f 2l 2 sJZ Z[ +*Q+� £ Q@j­­+' *+£� j ! &Jj *+� £ *Z=%Z� ' Z _ +!! 4Z • j +� Qj +� Zz j � z QJZ &@±&±*Zz 
:%� ' Q+±� j @@j� £Z• Z� Q j * *J±_ � +� Figure 5.4. 
Suggested Improvement for Junction of Lai Chi Kok Road I Hing Wah Street (J11) 
-Figure 5.5

U2f 23{ 2 . +• +!j @ Q± 0%� 'Q+±� 0Ri QJZ ±&Z@jQ+±� j ! &Z@­±@• j � ' Z ±­ QJZ :%� ' Q+±� ±­ Dj + HJ+ 1±; 
~±j z 5 / +� £ K j J . Q@ZZQ +* z+'Qj QZz 4] QJZ JZj \] Q@j ­­+' ­!±_ * j !±� £ 4±QJ z+@Z'Q+±� * ±­ 
Dj + HJ+ 1±; ~±j zi J±_ Z\ Z@ _ +zZ� +� £ ±­ QJZ @±j z +* � ±Q ­Zj *+4!Z z%Z Q± *+QZ ' ±� *Q@j+� Q2 

U2f 2332 m� ±@zZ@ Q± Z� Jj � ' Z QJZ ±&Z@jQ+±� i +Q +* *%££Z*QZz Q± 4j � QJZ @+£JQoQ%@� • ±\ Z• Z� Q ±­ 
/ +� £ K j J . Q@ZZQ � ±@QJ4±%� zi &@±\ +zZ *&!+Q &Jj *Z ­±@ QJZ @+£JQoQ%@� ±­ / ±� £ K j J 
. Q@ZZQ *±%QJ4±%� z j � z • ±z+­] QJZ \ ZJ+' !Z &Jj *+� £ ­±@ QJZ � ±@QJo*±%QJ z+@Z' Q+±� * 
j !±� £ / +� £ K j J . Q@ZZQ Q± @%� * ' ±� ' %@@Z� Q!] 2 

U2f 23) 2 mQ +* j � Q+' +&j QZz QJj Q QJZ j ­­Z' Q @+£JQoQ%@� ­@±• / +� £ K j J . Q@ZZQ � ±@QJ4±%� z _ ±%!z Jj * 
R{ &' %5J@ j � z l U &' %5J@ Q@j­­+' z%@+� £ QJZ • ±@�+� £ j � z Z\ Z� +� £ &Zj ; &Z@+±z* +� QJZ 
zZ*+£� ] Zj @ ) { f R2 sJZ j ­­Z' Q Q@j ­­+' • j ] ' J±±*Z QJZ Q%@� Zj @!+Z@ j Q QJZ :%� ' Q+±� _ +QJ 
s%� £ HJj % . Q@ZZQ ±@ Q%@� !j QZ@ j Q QJZ :%� ' Q+±� _ +QJ HJZ%� £ . Jj K j � ~±j z2 / ±_ Z\ Z@i 
QJZ z+\ Z@QZz Q@j­­+' • j ] j ­­Z' Q QJZ j !@Zj z] ' @+Q+' j ! 0%� ' Q+±� 0R2 

U2f 23f 2 sJZ *%££Z*QZz :%� ' Q+±� j @@j � £Z• Z� Q j � z *+£� j ! &Jj *+� £ j @Z j * *J±_ � +� Figure 5.5. 
Suggested Improvement for Junction of Tung Chau Street I Hing Wah Street (J12) 
-Figure 5.6
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U2f 23h2 sJZ :%� ' Q+±� ±­ s%� £ HJj % . Q@ZZQ5 / +� £ K j J . Q@ZZQ _ ±%!z Jj \ Z QJZ *+• +!j @ *+Q%j Q+±� 
_ +QJ 0%� ' Q+±� * 033 j � z QJ%* :%� ' Q+±� +• &@±\ Z• Z� Q _ +QJ 4j � Q%@�i *&!+Q &Jj *Z j � z 
� ±@QJo*±%QJ Q@j ­­+' @%� � +� £ ' ±� ' %@@Z� Q!] j Q QJZ Q@j ­­+' *+£� &Jj *+� £ j @Z *%££Z*QZz2 sJZ 
j ­­Z' QZz 4j � Q%@� ­±@ QJ+* :%� ' Q+±� _ ±%!z Jj \ Z ±� !] U &' %5J@ j Q 4±QJ &Zj ; &Z@+±z +� QJZ 
zZ*+£� ] Zj @ ±­ ) { f R2 sJZ@Z­±@Zi QJZ z+\ Z@QZz Q@j ­­+' _ ±%!z Jj \ Z � Z£!Z' Qj 4!Z +• &j ' Q Q± 
QJZ *%@@±%� z+� £ @±j z � ZQ_ ±@; 2 sJZ *%££Z*QZz :%� ' Q+±� j @@j � £Z• Z� Q j � z *+£� j ! 
&Jj *+� £ j @Z j * *J±_ � +� Figure 5.6. 

U2f 23U2 sJZ ±&Z@j Q+±� j ! &Z@­±@• j � ' Z ±­ QJZ &@±&±*Zz j � z *%££Z*QZz :%� ' Q+±� +• &@±\ Z• Z� Q 
*' JZ• Z* j @Z *%• • j @+*Zz +� Table 5.4. 

Table 5.4 Junction Performance in Design Years with Improvement Measure 

RC%/DFC(2J 

Index Location 2031 Reference 2031 Design 2037 Reference 2037 Design (1) 

AM PM AM PM AM PM AM PM 
0) C%; K +� £ . Q@ZZQ5 HJZ%� £ K j J . Q@ZZQ { 2RU { 2R) { 2RU { 2R) { 2w{ { 2Rb { 2w) { 2RR 

0U HJZ%� £ . Jj K j � ~±j z5 sj + Mj � K Z*Q ) £a f ha ) ba f ) a ) 3a ) ba 3wa ) ha . Q@ZZQ 
0R HJZ%� £ . Jj K j � ~±j z 5 / +� £ K j J . Q@ZZQ 3Ua 11% 12% 10% 8% 4% 6% 3% 
0£ Dj + HJ+ 1±; ~±j z 5 HJZ%� £ Dj + . Q@ZZQ ) { a f Ra 3Ra f ha 14% ) £a 11% ) Ra 

033 Dj + HJ+ 1±; ~±j z 5 / +� £ K j J . Q@ZZQ f 3a f ha f 3a f ha ) f a ) ba ) f a ) ba 
03) s%� £ HJj % . Q@ZZQ m / +� £ K j J . Q@ZZQ K Z*Q 3Ua ) ) a 3Ua ) ) a 8% 3Ua 8% 14% 

Remarks: (1) Refer to Figure 2.1. 
(2) "RC%" means reserved capacity and "DFC" means design flow capacity. 

U2f 23b2 L* ' j � 4Z *ZZ� +� QJZ j **Z**• Z� Q @Z*%!Q*i QJ@ZZ ±­ QJZ ' ±� ' Z@�Zz :%� ' Q+±� * _ ±%!z 
4Z ±&Z@j QZz _ +QJ+� QJZ • j @£+� j ! ' j &j ' +Q] +� QJZ zZ*+£� ] Zj @ ) { f R _ +QJ QJZ 
+• &!Z• Z� Qj Q+±� ±­ +• &@±\ Z• Z� Q *' JZ• Z _ J+!*Q QJZ :%� ' Q+±� ±­ HJZ%� £ . j J K j � 
~±j z5 / +� £ K j J . Q@ZZQ n0RSi Dj + HJ+ 1±; ~±j z 5 HJZ%� £ Dj + . Q@ZZQ n0l S j � z s%� £ 
HJj % . Q@ZZQ5 / +� £ K j J . Q@ZZQ n0 3) S _ ±%!z 4Z ±&Z@j QZz 4Z!±_ QJZ • j @£+� j ! ' j &j ' +Q] 
n+2Z2 ~H :S 3Ua S2 

U2f 23R2 L* QJZ ' @+Q+' j ! \ ZJ+'! Z &Jj *Z ­±@ 0%� ' Q+±� * 0Ri 0l j � z 0 3) j @Z ±� QJZ • j +� *Q@Zj • 
HJZ%� £ . Jj K j � ~±j zi Dj + HJ+ 1±; ~±j z j � z s%� £ HJj % . Q@ZZQ @Z*&Z' Q+\ Z!] j � z 
QJZ ' j &j ' +Q] ±­ QJ±*Z @±j z ' ±%!z � ±Q 4Z Z� Jj � ' Zz z%Z Q± *+QZ ' ±� *Q@j +� Q2 - ±QZ� Q+j ! 
+• &@±\ Z• Z� Q Q± QJZ QJ@ZZ :%� ' Q+±� * +* !+• +QZz2 

U2f 23w2 L* +� z+' j QZz 4] QJZ j **Z**• Z� Q @Z*%!Q* +� Tables 5.2 j � z 5.3, QJZ &@±&±*Zz5 
*%££Z*QZz :%� ' Q+±� +• &@±\ Z• Z� Q *' JZ• Z +* &@±&±*Zz Q± 4Z +• &!Z• Z� QZz 4] &Jj *Z* 
j ' ' ±@z+� £ Q± QJZ *' JZz%!Z +� Table 5.5 Q± • +Q+£j QZ QJZ ­±@Z*ZZj 4!Z j z\ Z@*Z Q@j ­­+' 
' ±� z+Q+±� *2 

Table 5.5 Junction Improvement Scheme Implementation Proposal 

Index <1J Location Implementation Year 

0) C%; K +� £ . Q@ZZQ m HJZ%� £ K j J . Q@ZZQ T] ) { f R 
0. HJZ%� £ . Jj K j � ~±j z m sj + Mj � K Z*Q . Q@ZZQ T] ) { f 3 
0R HJZ%� £ . Jj K j � ~±j z m / +� £ K j J . Q@ZZQ T] ) { f 3 
0£ Dj + HJ+ 1±; ~±j z5 HJZ%� £ Dj + . Q@ZZQ T] ) { f 3 

033 Dj + HJ+ 1±; ~±j z5 / +� £ K j J . Q@ZZQ T] ) { f 3 

( ~ { { f o{ ) m . Z&QZ• 4Z@ ) { ) 3 
LQ; +� * m I @j­Q smL ~Z&±@Q - j £Z ) R 
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Index 111 Location Implementation Year 

03) s %� £ HJj % . Q@ZZQ5 / +� £ K j J . Q@ZZQ K Z* Q T] ) { f 3 
Remarks: (1) Refer to Figure 2.1. 

U2h2 

U2h232 

U2h2) 2 

U2h2f 2 

- ZzZ*Q@+j � K j !; _ j ] L**Z** • Z� Q 

Y[ +*Q+� £ &Z@­±@• j � ' Z ±­ QJZ ; Z] ­±±Q&j QJ j � z &ZzZ*Q@+j � ' @±**+� £ ­j ' +!+Q+Z* !+; Z!] Q± 
4Z j ­­Z' QZz 4] QJZ . ' JZ• Z j @Z j **Z**Zz _ +QJ QJZ ±4*Z@\Zz &ZzZ*Q@+j � Q@j ­­+' ­!±_ *2 

H%@@Z� Q &Z@­±@• j � ' Z ±­ QJZ ; Z] &ZzZ*Q@+j � !+� ; * +* *%• • j @+XZz +� Table 5.6 4Z!±_ 
+� QZ@• * ±­ DZ\ Z!o±­o. Z@\+' Z nD( . S2 sJZ ; Z] ­±±Q&j QJ *Z' Q+±� * j @Z ' %@@Z� Q!] ±&Z@j Q+� £ 
zZ*+@j 4!] z%@+� £ QJZ • ±@�+� £i � ±±� j � z Z\ Z� +� £ &Zj ; &Z@+±z* _ +QJ j !! ±­ QJ±*Z Jj \ +� £ 
D( . L2 sJZ Z\ Z� +� £ &Zj ; _ j * ­±%� z Q± Jj \ Z J+£JZ@ &ZzZ*Q@+j � zZ• j � z QJj � QJZ 
• ±@�+� £ j � z � ±±� &Zj ; * +� • ±*Q ±­ QJZ*Z ; Z] &ZzZ*Q@+j � !+� ; j £Z*2 C±@ zZQj +!* ±­ QJZ 
D( . i &!Zj *Z @Z­Z@ Q± Section 5.4.3 j � z Table 5.7 4Z!±_ 2 

Table 5.6 Existing Key Pedestrain Link Performance 

Footp Observed Pedestrian Flow Rate (ppm/m) LOS Effective Ref ath Width 
Demand (pph) 

(1) Width AM Noon AM Noon AM Noon PM 
(m) (m) 12i

Peak Peak PM Peak Peak Peak PM Peak Peak Peak Peak 
P1 2.5 1.5 210 235 260 9.3 10.4 11.6 L L L 
P2 3 1 60 105 130 4.0 7.0 8.7 L L L 

P3 3.5 2.5 70 105 230 1.9 2.8 6.1 L L L 

P4 3.5 2.5 150 45 140 4.0 1.2 3.7 L L L 
P5 4.5 3.5 75 115 135 1.4 2.2 2.6 L L L 

P6 4.7 3.7 75 120 145 1.4 2.2 2.6 L L L 

P7 3.5 2 300 170 365 10.0 5.7 12.2 L L L 
~Z• j @; *A n3S ~Z­Z@ Q± Figure 4.2. 

n) S Y­­Z' Q+\ Z K +zQJB C±±Q&j QJ K +zQJ o I Zj z K +zQJ n{ 2. • ­±@ ; Z@45 _ j !!5 ­Z� ' Zi { 2R• ­±@ *J±& 
­@±� Qj £Z j � z 32{ • ­±@ Q@ZZ &+Q* j !±� £ QJZ Zj *QZ@� ­±±Q&j QJ ±­ HJZ%� £ K j J . Q@ZZQS2 

- Z@­±@• j � ' Z ±­ _ j !; _ j ] +* • Zj *%@Zz 4] D( . 4j *Zz ±� / +£J_ j ] Hj &j ' +Q] V j � %j ! 
n/ HV S ) { { { nY[ J+4+Q 33owS2 mQ +!!%*Q@j QZ* QJZ zZ£@ZZ ±­ ' ±� £Z*Q+±� +� &ZzZ*Q@+j � 
­j ' +!+Q+Z*2 sJZ zZ­+� +Q+±� ±­ D( . +* +!!%*Q@j QZz +� Table 5.7. sJZ s- I V *Qj QZ* QJj Q QJZ 
rD( . H +* zZ*+@j 4!Z ­±@ • ±*Q zZ*+£� j Q *Q@ZZQ* _ +QJ z±• +� j � Q u!+\ +� £u &ZzZ*Q@+j � 
­j ' +!+Q+Z*r2 

( ~{ { f o{ ) m . Z&QZ• 4Z@ ) { ) 3 
LQ; +� * m I @j ­Q smL ~Z&±@Q - j £Z ) w 
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Table 5. 7 Pedestrian Walkway LOS 

LOS Flow Rate Description (ppm) 
- ZzZ*Q@+j � * • ±\ Z +� zZ*+@Zz &j QJ* _ +QJ±%Q j !QZ@+� £ QJZ+@ • ±\ Z• Z� Q* +� @Z*&±� *Z Q± 

L ::;; 16 ±QJZ@ &ZzZ*Q@+j � * 2 K j !; +� £ *&ZZz* j @Z ­@ZZ!] *Z!Z' QZzi j � z ' ±� ­!+' Q* 4ZQ_ZZ� 
&ZzZ*Q@+j � * j @Z %� !+; Z!] 2 
sJZ@Z +* *%­­+'+Z� Q j @Zj ­±@ &ZzZ*Q@+j � * Q± *Z!Z' Q _ j !; +� £ *&ZZz* ­@ZZ!] i Q± 4] &j ** ±QJZ@ 

T 16-23 &ZzZ*Q@+j � * i j � z Q± j \ ±+z ' @±**+� £ ' ±� ­!+' Q*2 LQ QJ+* !Z\ Z!i &ZzZ*Q@+j � * 4Z£+� Q± 4Z j _ j @Z 
±­ ±QJZ@ &ZzZ*Q@+j � * i j � z Q± @Z*&±� z Q± QJZ+@ &@Z*Z� ' Z _ JZ� *Z!Z' Q+� £ j _ j !; +� £ &j QJ2 
. &j ' Z +* *%­­+' +Z� Q ­±@ � ±@• j ! _ j !; +� £ *&ZZz*i j � z ­±@ 4] &j **+� £ ±QJZ@ &ZzZ*Q@+j � * +� 

H 23-33 &@+• j @+!] %� +z+@Z' Q+±� j ! *Q@Zj • *2 ~Z\ Z@*Zoz+@Z' Q+±� ±@ ' @±**+� £ • ±\ Z• Z� Q* 'j � 'j %*Z 
• +� ±@ '± � ­!+' Q* i j � z *&ZZz* j � z ­!±_ @j QZ j @Z *±• Z_ Jj Q !±_ Z@2 
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@Z\ Z@*Zo­!±_ • ±\ Z• Z� Q* j @Z \ +@Q%j !!] +• &±**+4!Z2 C!±_ +* *&±@j z+' j � z %� *Qj 4!Z2 . &j ' Z 
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Table 5.8 Design Years Key Pedestrain Link Performance 

Pedestrian Demand Flow Rate (ppm/m) LOS Effective (pph) 
Ref !13 Width Scenario 
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Summary and Conclusion 
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Appendix A - Junction Calculation Sheets



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : "'-J1'---C""a""s"'ll""e"'"P""e'"ak""R"'o""a""d"'/...;.H...;.in""g._W=a"'-h""S"'tr.a.ee""t'-----------

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20""2'"1 _

Scheme:----------------------- Existin 

PEAK ROAD 

Designed by: K_H _ Checked by: EC _

• N Traffic Flow (pcu/hr)
T AM(PM)

225(225)

t
80(95)

~

40(40) ___J. 
440(425)-

80(115) ----;j,

i r
255{250) 245(250)

STAGE I PHASE DIAGRAM 

A~~ 

B C

~

?¾G0) ~·t ,;- '(' ~.. -' -~

1//~ 1/~
1+2+3 G= IG=B G= IG=5 G= IG=5 G= IG= G= IG=
1+2+3 G= IG=8 G= IG=5 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (rn) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Castle Peak Road EB

1A A 4.00 y N 10 169 24% 1750 0.097 177 23% 1755 0.101
18 A 4.00 N N 208 2155 0.097 217 2155 0.101
1C A 4.00 y N 10 183 44% 1890 0.097 186 62% 1845 0.101

Hing Wah Street SB 
2A B 3.60 y N 10 141 57% 1820 0.077 147 65% 1800 0.082
28 B 3.60 N N 164 2115 0.078 173 2115 0.082

Hing Wah Street NB 
3A C 3.60 y N 255 1975 0.129 250 1975 0.127
3B C 3.60 N N 13 245 100% 1890 0.130 250 100% 1890 0.132

4p B,C 8GM+ 10FG= 18 sec
5p A.B 6GM+ 7FG = 13 sec
6p A,C 6GM+ 7FG = 13 sec
7p B 8GM+ 7FG = 15 sec
8p C 5GM+ 10FG= 15 sec

Notes: AM Peak 1+2+3 PM Peak 1+2+3
Sum of Critical v Y 0.304 Sum of Critical v Y 0.315
Lost Time L (sec) 15 Lost Time L (secl 15
Cycle Time c (sec) 114 Cycle Time c (sec) 124
Practical Y Ypr 0.782 Practical Y Ypr 0.791
Reserve Ca pacity RC 157% Reserve Capacity RC 151%

Date : 1""0"'/S""e"'p;.;;I2"'1__ Junction : ..;;J...;.1_-.;;;C;.;;a.;.;st"'le'-'P-'e""a""k..;.R;.;;oa.a.d""'-/ ""H"'ing"'--'W.;.;a;;.;.h-"S""t;;..;re;..;e..;.t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : "'-J1'---C""a""s"'ll""e"'"P""e'"ak""R"'o""a""d"'/...;.H...;.in""g._W=a"'-h""S"'tr.a.ee""t'-----------

2031 ReferenceScheme:----------------------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20""3"'1 _

PEAK ROAD 

Designed by: K_H _ Checked by: EC _

• N Traffic Flow (pcu/hr)
T AM(PM)

255(250)

t
90(105)

~

45(45) ___J. 
520(540)-

90(130) ----;i,

i r
285{280) 305(305)

STAGE I PHASE DIAGRAM 

A~~ 

B C

~

?¾G0) ~·t ,;- '(' ~.. -' -~

1//~ 1/~
1+2+3 G= IG=8 G= IG=5 G= IG=5 G= IG= G= IG=
1+2+3 G= IG=8 G= IG=5 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (rn) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Castle Peak Road EB

1A A 4.00 y N 10 198 23% 1755 0.113 218 21% 1760 0.124
18 A 4.00 N N 243 2155 0.113 267 2155 0.124
1C A 4.00 y N 10 214 42% 1895 0.113 230 57% 1860 0.124

Hing Wah Street SB 
2A B 3.60 y N 10 160 56% 1820 0.088 163 64% 1800 0.091
28 B 3.60 N N 185 2115 0.087 192 2115 0.091

Hing Wah Street NB 
3A C 3.60 y N 285 1975 0.144 280 1975 0.142
3B C 3.60 N N 13 305 100% 1890 0.161 305 100% 1890 0.161

4p B,C 8GM+ 10FG= 18 sec
5p A.B 6GM+ 7FG = 13 sec
6p A,C 6GM+ 7FG = 13 sec
7p B 8GM+ 7FG = 15 sec
8p C 5GM+ 10FG= 15 sec

Notes: AM Peak 1+2+3 PM Peak 1+2+3
Sum of Critical v Y 0.362 Sum of Critical v Y 0.376
Lost Time L (sec) 15 Lost Time L (secl 15
Cycle Time c (sec) 114 Cycle Time c (sec) 124
Practical Y Ypr 0.782 Practical Y Ypr 0.791
Reserve Ca pacity RC 116% Reserve Capacity RC 110%

Date : 1""0"'/S""e"'p;.;;I2"'1__ Junction : ..;;J...;.1_-.;;;C;.;;a.;.;st"'le'-'P-'e""a""k..;.R;.;;oa.a.d""'-/ ""H"'ing"'--'W.;.;a;;.;.h-"S""t;;..;re;..;e..;.t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : "'-J1'---C""a""s"'ll""e"'"P""e'"ak""R"'o""a""d"'/...;.H...;.in""g._W=a"'-h""S"'tr.a.ee""t'-----------

2031 Desi nScheme:------------~~--------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20""3"'1 _

PEAK ROAD 

Designed by: K_H _ Checked by: EC _

• N Traffic Flow (pcu/hr)
T AM(PM)

255(250)

t
90(105)

~

45(45) ___J. 
520(540)-
90(130) ----;i,

i r
285{280) 305(305)

STAGE I PHASE DIAGRAM 

A~~ 

B C

~

?¾G0) ~·t ,;- '(' ~.. -' -~

1//~ 1/~
1+2+3 G= IG=B G= IG=5 G= IG=5 G= IG= G= IG=
1+2+3 G= IG=8 G= IG=5 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (rn) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Castle Peak Road EB

1A A 4.00 y N 10 198 23% 1755 0.113 218 21% 1760 0.124
18 A 4.00 N N 243 2155 0.113 267 2155 0.124
1C A 4.00 y N 10 214 42% 1895 0.113 230 57% 1860 0.124

Hing Wah Street SB 
2A B 3.60 y N 10 160 56% 1820 0.088 163 64% 1800 0.091
28 B 3.60 N N 185 2115 0.087 192 2115 0.091

Hing Wah Street NB 
3A C 3.60 y N 285 1975 0.144 280 1975 0.142
3B C 3.60 N N 13 305 100% 1890 0.161 305 100% 1890 0.161

4p B,C 8GM+ 10FG= 18 sec
5p A.B 6GM+ 7FG = 13 sec
6p A,C 6GM+ 7FG = 13 sec
7p B 8GM+ 7FG = 15 sec
8p C 5GM+ 10FG= 15 sec

Notes: AM Peak 1+2+3 PM Peak 1+2+3
Sum of Critical v Y 0.362 Sum of Critical v Y 0.376
Lost Time L (sec) 15 Lost Time L (secl 15
Cycle Time c (sec) 114 Cycle Time c (sec) 124
Practical Y Ypr 0.782 Practical Y Ypr 0.791
Reserve Ca pacity RC 116% Reserve Capacity RC 110%

Date : 1""0"'/S""e"'p;.;;I2"'1__ Junction : ..;;J...;.1_-.;;;C;.;;a.;.;st"'le'-'P-'e""a""k..;.R;.;;oa.a.d;c..;../ ""H"'ing"'--'W.;.;a;;.;.h-"S""t;;..;re;..;e..;.t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : "'-J1'---C""a""s"'ll""e"'"P""e'"ak""R"'o""a""d"'/...;.H...;.in""g._W=a"'-h""S"'tr.a.ee""t'-----------

2037 ReferenceScheme:----------------------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20""3'-'-7 _

PEAK ROAD 

Designed by: K_H _ Checked by: EC _

• N Traffic Flow (pcu/hr)
T AM(PM)

275(270)

t
95(115)

~

50(50) ___J. 
555(570)-

95(135) ----;i,

i r
305{300) 320(325)

STAGE I PHASE DIAGRAM 

A~~ 

B C

~

?¾G0) ~·t ,;- '(' ~.. -' -~

1//~ 1/~
1+2+3 G= IG=8 G= IG=5 G= IG=5 G= IG= G= IG=
1+2+3 G= IG=8 G= IG=5 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (rn) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Castle Peak Road EB

1A A 4.00 y N 10 211 24% 1750 0.121 230 22% 1755 0.131
18 A 4.00 N N 260 2155 0.121 282 2155 0.131
1C A 4.00 y N 10 229 41% 1895 0.121 243 56% 1860 0.131

Hing Wah Street SB 
2A B 3.60 y N 10 171 56% 1825 0.094 177 65% 1800 0.098
28 B 3.60 N N 199 2115 0.094 208 2115 0.098

Hing Wah Street NB 
3A C 3.60 y N 305 1975 0.154 300 1975 0.152
3B C 3.60 N N 13 320 100% 1890 0.169 325 100% 1890 0.172

4p B,C 8GM+ 10FG= 18 sec
5p A.B 6GM+ 7FG = 13 sec
6p A,C 6GM+ 7FG = 13 sec
7p B 8GM+ 7FG = 15 sec
8p C 5GM+ 10FG= 15 sec

Notes: AM Peak 1+2+3 PM Peak 1+2+3
Sum of Critical v Y 0.384 Sum of Critical v Y 0.401
Lost Time L (sec) 15 Lost Time L (secl 15
Cycle Time c (sec) 114 Cycle Time c (sec) 124
Practical Y Ypr 0.782 Practical Y Ypr 0.791
Reserve Ca pacity RC 103% Reserve Capacity RC 97%

Date : 1""0"'/S""e"'p;.;;I2"'1__ Junction : ..;;J...;.1_-.;;;C;.;;a.;.;st"'le'-'P-'e""a""k..;.R;.;;oa.a.d""'-/ ""H"'ing"'--'W.;.;a;;.;.h-"S""t;;..;re;..;e..;.t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : "'-J1'---C""a""s"'ll""e"'"P""e'"ak""R"'o""a""d"'/...;.H...;.in""g._W=a"'-h""S"'tr.a.ee""t'-----------

2037 Desi nScheme:------------~~--------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20""3'-'-7 _

PEAK ROAD 

Designed by: K_H _ Checked by: EC _

• N Traffic Flow (pcu/hr)
T AM(PM)

275(270)

t
95(115)

~

50(50) ___J. 
555(570)-

95(135) ----;i,

i r
305{300) 370(365)

STAGE I PHASE DIAGRAM 

A~~ 

B C

~

?¾G0) ~·t ,;- '(' ~.. -' -~

1//~ 1/~
1+2+3 G= IG=8 G= IG=5 G= IG=5 G= IG= G= IG=
1+2+3 G= IG=8 G= IG=5 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (rn) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Castle Peak Road EB

1A A 4.00 y N 10 211 24% 1750 0.121 230 22% 1755 0.131
18 A 4.00 N N 260 2155 0.121 282 2155 0.131
1C A 4.00 y N 10 229 41% 1895 0.121 243 56% 1860 0.131

Hing Wah Street SB 
2A B 3.60 y N 10 171 56% 1825 0.094 177 65% 1800 0.098
28 B 3.60 N N 199 2115 0.094 208 2115 0.098

Hing Wah Street NB 
3A C 3.60 y N 305 1975 0.154 300 1975 0.152
3B C 3.60 N N 13 370 100% 1890 0.196 365 100% 1890 0.193

4p B,C 8GM+ 10FG= 18 sec
5p A.B 6GM+ 7FG = 13 sec
6p A,C 6GM+ 7FG = 13 sec
7p B 8GM+ 7FG = 15 sec
8p C 5GM+ 10FG= 15 sec

Notes: AM Peak 1+2+3 PM Peak 1+2+3
Sum of Critical v Y 0.411 Sum of Critical v Y 0.423
Lost Time L (sec) 15 Lost Time L (secl 15
Cycle Time c (sec) 114 Cycle Time c (sec) 124
Practical Y Ypr 0.782 Practical Y Ypr 0.791
Reserve Ca pacity RC 90% Reserve Capacity RC 87%

Date : 1""0"'/S""e"'p;.;;I2"'1__ Junction : ..;;J...;.1_-.;;;C;.;;a.;.;st"'le'-'P-'e""a""k..;.R;.;;oa.a.d;c..;../ ""H"'ing"'--'W.;.;a;;.;.h-"S""t;;..;re;..;e..;.t _



Simplified Priority Junction Capacity Calculation •))
SNC • LAVALIN

ATKINS 

Job Title: URA Term Traffic Consultancy Services
Junction: J2 - Fuk Wing Street/ Cheung Wah Street Designed by: KH
Scheme: Existinq Checked bv: EC
Desion Year: 2021 Job No.: 5190641 Date: 10/9/2021
ARMA: Fuk Winq St WB ARM C: Fuk Winq St WB
ARM B: Cheunci Wah St SB ARM D: Cheunci Wah St SB

MOemSMOLam om ARMD 
Left Tum I 25 30 J --► Cheung Wah St B

I 505 400 ---------- --•
I ----------

am em j
I 3~;1 3~;1

Major Road
ARMA 

Right Tum l Fuk Wing St WB

I I L I
am em

Major Road

I I IARMC -Fuk Wing St WB I 1-Iam em

I I r------------ ....

Minor Road
ARM B 

CheunQ Wah St SB
GEOMETRY 
Major road width w 13.30 Residual width Wr(c-a) 6.65
Central Reserve width Wcr 0.00 Residual width Wr(a-c) 6.65

ArmB Arm D 
Lane widths w(b-a) 7.00 Lane widths w(d-c) 7.00

w(b-c) 7.00 w(d-a) 7.00
wee-bl 6.65 w(a-dl 6.65

Visibilities Vr(b-a) 250 D 1.56 Visibilities Vr(d-c) 250 D 1.56
Vl(b-a) 250 E 1.47 Vl(d-c) 250 E 1.21
Vr(b-c) 250 F 1.17 Vr(d-a) 35 F 1.43
Vr(c-b) 25 Y 0.54 Vr(a-d) 250 Y 0.54

ANALYSIS 
ArmB Arm D 
AM PEAK PM PEAK AM PEAK PM PEAK 

TRAFFIC FLOWS q(c-a) 15 25 TRAFFIC FLOWS q(a-c) 0 0
q(c-b) 385 395 q(a-d) 0 0
q(a-b) 0 0 q(c-d) 0 0
q(a-c) 0 0 q(c-a) 15 25
q(b-a) 0 0 q(d-c) 0 0
q(b-c) 0 0 q(d-a) 25 30
q(b-d) 0 0 q(d-b) 505 400
f 0.00 0.00 f 1.00 1.00

CAPACITIES Q(b-a) 642 666 CAPACITIES Q(d-c) 853 847
Q(b-c) 1094 1094 Q(d-a) 901 899
Q(c-b) 873 873 Q(a-d) 907 901
Q(b-ac) 642 666 Q(d-ca) 901 899
Q(b-d)left 805 798 Q(d-b)left 706 701
Q(b-d)right 805 798 Q(d-b)right 853 847

DFC's b-ad 0.000 0.000 DFC's d-c 0.296 0.236
b-cd 0.000 0.000 d-a 0.386 0.319
c-b 0.441 0.452 a-d 0000 0.000
b-acd 0.000 0.000 d-abc 0.676 0.550

DFC 0.44 0.45 DFC 0.68 0.55 
AM PEAK PM PEAK I

Critical DFC 0.68 0.551 

Where VI and Vr are visibility distances to the left or right of the respective streams
D = (1 +0.094(w(b-a)-3.65))(1 +0.0009(Vr(b-a)-120))(1 +0.0006(Vl(b-a)-150))
E = (1 +0.094(w(b-c)-3.65))( 1+0.0009(Vr(b-c)-120))
F = (1 +0.094(w(c-b)-3.65))(1+0.0009(Vr(c-b)-120)) T.P .D.M.V.2.4 
Y = 1-0.0345W Appendix 1 
I= proportion of minor traffic turning left
Q (b-ac) = Q(b-c)"Q(b-a)/(1-f)*Q(b-c)+f'Q(b-a) Capacity of combined streams

- In accordance with TPDM V2.4 



Simplified Priority Junction Capacity Calculation •))
SNC • LAVALIN

ATKINS 

Job Title: URA Term Traffic Consultancy Services
Junction: J2 - Fuk Wing Street/ Cheung Wah Street Designed by: KH
Scheme: 2031 Reference Checked bv: EC
Desion Year: 2031 Job No.: 5190641 Date: 10/9/2021
ARMA: Fuk Wina St WB ARM C: Fuk Wina St WB
ARM B: Cheunci Wah St SB ARM D: Cheunci Wah St SB

MOemSMOLam om ARMD 
Left Tum I 30 35 J --► Cheung Wah St B

I 610 480 ---------- --•
I ----------

am em j
I 4:;I 4~;1

Major Road
ARMA 

Right Tum l Fuk Wing St WB

I I L I
am em

Major Road

I I IARMC -Fuk Wing St WB I 1-Iam em

I I
r------------ ....

Minor Road
ARM B 

CheunQ Wah St SB
GEOMETRY 
Major road width w 13.30 Residual width Wr(c-a) 6.65
Central Reserve width Wcr 0.00 Residual width Wr(a-c) 6.65

ArmB Arm D 
Lane widths w(b-a) 7.00 Lane widths w(d-c) 7.00

w(b-c) 7.00 w(d-a) 7.00
wee-bl 6.65 w(a-dl 6.65

Visibilities Vr(b-a) 250 D 1.56 Visibilities Vr(d-c) 250 D 1.56
Vl(b-a) 250 E 1.47 Vl(d-c) 250 E 1.21
Vr(b-c) 250 F 1.40 Vr(d-a) 35 F 1.43
Vr(c-b) 220 Y 0.54 Vr(a-d) 250 Y 0.54

ANALYSIS 
ArmB Arm D 
AM PEAK PM PEAK AM PEAK PM PEAK 

TRAFFIC FLOWS q(c-a) 45 55 TRAFFIC FLOWS q(a-c) 0 0
q(c-b) 495 475 q(a-d) 0 0
q(a-b) 0 0 q(c-d) 0 0
q(a-c) 0 0 q(c-a) 45 55
q(b-a) 0 0 q(d-c) 0 0
q(b-c) 0 0 q(d-a) 30 35
q(b-d) 0 0 q(d-b) 610 480
f 0.00 0.00 f 1.00 1.00

CAPACITIES Q(b-a) 554 600 CAPACITIES Q(d-c) 811 814
Q(b-c) 1094 1094 Q(d-a) 894 892
Q(c-b) 1041 1041 Q(a-d) 855 860
Q(b-ac) 554 600 Q(d-ca) 894 892
Q(b-d)left 751 757 Q(d-b)left 670 673
Q(b-d)right 751 757 Q(d-b)right 811 814

DFC's b-ad 0.000 0.000 DFC's d-c 0.376 0.295
b-cd 0.000 0.000 d-a 0.489 0.396
c-b 0.475 0.456 a-d 0000 0.000
b-acd 0.000 0.000 d-abc 0.857 0.685

DFC 0.48 0.46 DFC 0.86 0.69 
AM PEAK PM PEAK I

Critical DFC 0.86 0.691 

Where VI and Vr are visibility distances to the left or right of the respective streams
D = (1 +0.094(w(b-a)-3.65))(1 +0.0009(Vr(b-a)-120))(1 +0.0006(Vl(b-a)-150))
E = (1 +0.094(w(b-c)-3.65))( 1+0.0009(Vr(b-c)-120))
F = (1 +0.094(w(c-b)-3.65))(1+0.0009(Vr(c-b)-120)) T.P .D.M.V.2.4 
Y = 1-0.0345W Appendix 1 
I= proportion of minor traffic turning left
Q (b-ac) = Q(b-c)"Q(b-a)/(1-f)*Q(b-c)+f'Q(b-a) Capacity of combined streams

- In accordance with TPDM V2.4 



Simplified Priority Junction Capacity Calculation •))
SNC • LAVALIN

ATKINS 

Job Title: URA Term Traffic Consultancy Services
Junction: J2 - Fuk Wing Street/ Cheung Wah Street Designed by: KH
Scheme: 2031 Desiqn Checked bv: EC
Desion Year: 2031 Job No.: 5190641 Date: 10/9/2021
ARMA: Fuk Winq St WB ARM C: Fuk Winq St WB
ARM B: Cheunci Wah St SB ARM D: Cheunci Wah St SB

MOemSMOLam om ARMD 
Left Tum I 30 35 J --► Cheung Wah St B

I 610 480 ---------- --•
I ----------

am em j
I 4:;I 4~;1

Major Road
ARMA 

Right Tum l Fuk Wing St WB

I I L I
am em

Major Road

I I IARMC -Fuk Wing St WB I 1-Iam em

I I
r------------ ....

Minor Road
ARM B 

CheunQ Wah St SB
GEOMETRY 
Major road width w 13.30 Residual width Wr(c-a) 6.65
Central Reserve width Wcr 0.00 Residual width Wr(a-c) 6.65

ArmB Arm D 
Lane widths w(b-a) 7.00 Lane widths w(d-c) 7.00

w(b-c) 7.00 w(d-a) 7.00
wee-bl 6.65 w(a-dl 6.65

Visibilities Vr(b-a) 250 D 1.56 Visibilities Vr(d-c) 250 D 1.56
Vl(b-a) 250 E 1.47 Vl(d-c) 250 E 1.21
Vr(b-c) 250 F 1.40 Vr(d-a) 35 F 1.43
Vr(c-b) 220 Y 0.54 Vr(a-d) 250 Y 0.54

ANALYSIS 
ArmB Arm D 
AM PEAK PM PEAK AM PEAK PM PEAK 

TRAFFIC FLOWS q(c-a) 45 55 TRAFFIC FLOWS q(a-c) 0 0
q(c-b) 495 475 q(a-d) 0 0
q(a-b) 0 0 q(c-d) 0 0
q(a-c) 0 0 q(c-a) 45 55
q(b-a) 0 0 q(d-c) 0 0
q(b-c) 0 0 q(d-a) 30 35
q(b-d) 0 0 q(d-b) 610 480
f 0.00 0.00 f 1.00 1.00

CAPACITIES Q(b-a) 554 600 CAPACITIES Q(d-c) 811 814
Q(b-c) 1094 1094 Q(d-a) 894 892
Q(c-b) 1041 1041 Q(a-d) 855 860
Q(b-ac) 554 600 Q(d-ca) 894 892
Q(b-d)left 751 757 Q(d-b)left 670 673
Q(b-d)right 751 757 Q(d-b)right 811 814

DFC's b-ad 0.000 0.000 DFC's d-c 0.376 0.295
b-cd 0.000 0.000 d-a 0.489 0.396
c-b 0.475 0.456 a-d 0000 0.000
b-acd 0.000 0.000 d-abc 0.857 0.685

DFC 0.48 0.46 DFC 0.86 0.69 
AM PEAK PM PEAK I

Critical DFC 0.86 0.691 

Where VI and Vr are visibility distances to the left or right of the respective streams
D = (1 +0.094(w(b-a)-3.65))(1 +0.0009(Vr(b-a)-120))(1 +0.0006(Vl(b-a)-150))
E = (1 +0.094(w(b-c)-3.65))( 1+0.0009(Vr(b-c)-120))
F = (1 +0.094(w(c-b)-3.65))(1+0.0009(Vr(c-b)-120)) T.P .D.M.V.2.4 
Y = 1-0.0345W Appendix 1 
I= proportion of minor traffic turning left
Q (b-ac) = Q(b-c)"Q(b-a)/(1-f)*Q(b-c)+f'Q(b-a) Capacity of combined streams

- In accordance with TPDM V2.4 



Simplified Priority Junction Capacity Calculation ATKINS 
SNC · LAVALIN 

Job Title: URA Term Traffic Consultancy Services
Junction: J2 - Fuk Wing Street/ Cheung Wah Street Designed by: KH
Scheme: 2037 Reference Checked bv: EC
Desion Year: 2037 Job No.: 5190641 Date: 10/9/2021
ARMA: Fuk Wina St WB ARM C: Fuk Wina St WB
ARM B: Cheunci Wah St SB ARM D: Cheunci Wah St SB

MOemSMOLam om ARMD 
Left Tum I 30 35 J --► Cheung Wah St B

I 645 510 ---------- --•
I ----------

am em j
I 5;~1 5~;1

Major Road
ARMA 

Right Tum l Fuk Wing St WB

I I L I
am em

Major Road

I I IARMC -Fuk Wing St WB I 1-Iam em

I I r------------ ....

Minor Road
ARM B 

CheunQ Wah St SB
GEOMETRY 
Major road width w 13.30 Residual width Wr(c-a) 6.65
Central Reserve width Wcr 0.00 Residual width Wr(a-c) 6.65

ArmB Arm D 
Lane widths w(b-a) 7.00 Lane widths w(d-c) 7.00

w(b-c) 7.00 w(d-a) 7.00
wee-bl 6.65 w(a-dl 6.65

Visibilities Vr(b-a) 250 D 1.56 Visibilities Vr(d-c) 250 D 1.56
Vl(b-a) 250 E 1.47 Vl(d-c) 250 E 1.21
Vr(b-c) 250 F 1.40 Vr(d-a) 35 F 1.43
Vr(c-b) 220 Y 0.54 Vr(a-d) 250 Y 0.54

ANALYSIS 
ArmB Arm D 
AM PEAK PM PEAK AM PEAK PM PEAK 

TRAFFIC FLOWS q(c-a) 50 55 TRAFFIC FLOWS q(a-c) 0 0
q(c-b) 525 505 q(a-d) 0 0
q(a-b) 0 0 q(c-d) 0 0
q(a-c) 0 0 q(c-a) 50 55
q(b-a) 0 0 q(d-c) 0 0
q(b-c) 0 0 q(d-a) 30 35
q(b-d) 0 0 q(d-b) 645 510
f 0.00 0.00 f 1.00 1.00

CAPACITIES Q(b-a) 530 577 CAPACITIES Q(d-c) 800 804
Q(b-c) 1094 1094 Q(d-a) 893 892
Q(c-b) 1041 1041 Q(a-d) 841 848
Q(b-ac) 530 577 Q(d-ca) 893 892
Q(b-d)left 737 744 Q(d-b)left 661 665
Q(b-d)right 737 744 Q(d-b)right 800 804

DFC's b-ad 0.000 0.000 DFC's d-c 0.403 0.317
b-cd 0.000 0.000 d-a 0.521 0.423
c-b 0.504 0.485 a-d 0000 0.000
b-acd 0.000 0.000 d-abc 0.917 0.733

DFC 0.50 0.49 DFC 0.92 0.73 
AM PEAK PM PEAK I

Critical DFC 0.92 0.731

Where VI and Vr are visibility distances to the left or right of the respective streams
D = (1 +0.094(w(b-a)-3.65))(1 +0.0009(Vr(b-a)-120))(1 +0.0006(Vl(b-a)-150))
E = (1 +0.094(w(b-c)-3.65))( 1+0.0009(Vr(b-c)-120))
F = (1 +0.094(w(c-b)-3.65))(1+0.0009(Vr(c-b)-120)) T.P .D.M.V.2.4 
Y = 1-0.0345W Appendix 1 
I= proportion of minor traffic turning left
Q (b-ac) = Q(b-c)"Q(b-a)/(1-f)*Q(b-c)+f'Q(b-a) Capacity of combined streams

- In accordance with TPDM V2.4 



Simplified Priority Junction Capacity Calculation •))
SNC • LAVALIN

ATKINS 

Job Title: URA Term Traffic Consultancy Services
Junction: J2 - Fuk Wing Street/ Cheung Wah Street Designed by: KH
Scheme: 2037 Desiqn Checked bv: EC
Desion Year: 2037 Job No.: 5190641 Date: 10/9/2021
ARMA: Fuk Winq St WB ARM C: Fuk Winq St WB
ARM B: Cheunci Wah St SB ARM D: Cheunci Wah St SB

MOemSMOLam om ARMD 
Left Tum I 30 35 J --► Cheung Wah St B

I 735 560 ---------- --•
I ----------

am em j
I 5;~1 5~;1

Major Road
ARMA 

Right Tum l Fuk Wing St WB

I I L I
am em

Major Road

I I IARMC -Fuk Wing St WB I 1-Iam em

I I r------------ ....

Minor Road
ARM B 

CheunQ Wah St SB
GEOMETRY 
Major road width w 13.30 Residual width Wr(c-a) 6.65
Central Reserve width Wcr 0.00 Residual width Wr(a-c) 6.65

ArmB Arm D 
Lane widths w(b-a) 7.00 Lane widths w(d-c) 7.00

w(b-c) 7.00 w(d-a) 7.00
wee-bl 6.65 w(a-dl 6.65

Visibilities Vr(b-a) 250 D 1.56 Visibilities Vr(d-c) 250 D 1.56
Vl(b-a) 250 E 1.47 Vl(d-c) 250 E 1.21
Vr(b-c) 250 F 1.40 Vr(d-a) 35 F 1.43
Vr(c-b) 220 Y 0.54 Vr(a-d) 250 Y 0.54

ANALYSIS 
ArmB Arm D 
AM PEAK PM PEAK AM PEAK PM PEAK 

TRAFFIC FLOWS q(c-a) 50 55 TRAFFIC FLOWS q(a-c) 0 0
q(c-b) 525 505 q(a-d) 0 0
q(a-b) 0 0 q(c-d) 0 0
q(a-c) 0 0 q(c-a) 50 55
q(b-a) 0 0 q(d-c) 0 0
q(b-c) 0 0 q(d-a) 30 35
q(b-d) 0 0 q(d-b) 735 560
f 0.00 0.00 f 1.00 1.00

CAPACITIES Q(b-a) 502 562 CAPACITIES Q(d-c) 800 804
Q(b-c) 1094 1094 Q(d-a) 893 892
Q(c-b) 1041 1041 Q(a-d) 841 848
Q(b-ac) 502 562 Q(d-ca) 893 892
Q(b-d)left 737 744 Q(d-b)left 661 665
Q(b-d)right 737 744 Q(d-b)right 800 804

DFC's b-ad 0.000 0.000 DFC's d-c 0.459 0.348
b-cd 0.000 0.000 d-a 0.589 0.460
c-b 0.504 0.485 a-d 0000 0.000
b-acd 0.000 0.000 d-abc 1.040 0.801

DFC 0.50 0.49 DFC 1.04 0.80 
AM PEAK PM PEAK I

Critical DFC 1.04 0.801

Where VI and Vr are visibility distances to the left or right of the respective streams
D = (1 +0.094(w(b-a)-3.65))(1 +0.0009(Vr(b-a)-120))(1 +0.0006(Vl(b-a)-150))
E = (1 +0.094(w(b-c)-3.65))( 1+0.0009(Vr(b-c)-120))
F = (1 +0.094(w(c-b)-3.65))(1+0.0009(Vr(c-b)-120)) T.P .D.M.V.2.4 
Y = 1-0.0345W Appendix 1 
I= proportion of minor traffic turning left
Q (b-ac) = Q(b-c)"Q(b-a)/(1-f)*Q(b-c)+f'Q(b-a) Capacity of combined streams

- In accordance with TPDM V2.4 



Simplified Priority Junction Capacity Calculation •))
SNC • LAVALIN

ATKINS 

Job Title: URA Term Traffic Consultancy Services
Junction: J2 - Fuk Wing Street/ Cheung Wah Street Designed by: KH
Scheme: 2031 Reference (with junction improvement) Checked bv: EC
Desion Year: 2031 Job No.: 5190641 Date: 10/9/2021
ARMA: Cheuna Wah St SB ARM C: Cheuna Wah St SB
ARM B: Fuk Winci St WB ARM D: Fuk Winci St WB

am pm
Left Tum I I

am pm

I 6~~1 4~~1
Right Tum

l------J---- --- --►====~=========:. _-_-_-_-_-_-_-_-_-_- --•
--'-------I -------

j

Minor Road
ARMD 

Fuk Wing St VI a

_1 1 l 
Major Road

ARMC 

"'""' w'" "", r 
:.----.......--.......... ,__+---Iam pm

I ------------ ....
451 551

4951 4751

Minor Road
ARM B 

Fuk Wing St WB

Major Road
ARMA 

Cheung Wah St SI

L 1
-am-pm

-I I Iii
GEOMETRY 
Major road width
Central Reserve width

w
Wcr

14 .00 Residual width
0.00 Residual width

ArmB 
Lane widths w(b-a)

w(b-c)
wee-bl

6.65 Lane widths
6.65
7.00

Visibilities Vr(b-a)
Vl(b-a)
Vr(b-c)
Vr(c-b)

220 D
30 E

250 F
250 Y

1.30 Visibilities
1.43
1.47
0.52

Vr(d-c)
Vl(d-c)
Vr(d-a)
Vr(a-d)

ANALYSIS 
ArmB 
AM PEAK PM PEAK 

TRAFFIC FLOWS q(c-a)
q(c-b)
q(a-b)
q(a-c)
q(b-a)
q(b-c)
q(b-d)
f

CAPACITIES

DFC's

Q(b-a)
Q(b-c)
Q(c-b)
Q(b-ac)
Q(b-d)left
Q(b-d)right

b-ad
b-cd
c-b
b-acd

610
0
0
0

495
0

45
0.00

719
1067
1094
719
733
715

0.698
0.052
0.000
0.750

480 TRAFFIC FLOWS q(a-c)
0 q(a-d)
0 q(c-<l)
0 q(c-a)

475 q(d-c)
0 q(d-a)

55 q(d-b)
0.00 f

739 CAPACITIES
1067
1094

739
752
734

0.656 DFC's
0.060
0.000
0.716

Q(d-c)
Q(d-a)
Q(a-d)
Q(d-ca)
Q(d-b)left
Q(d-b)right

d-c
d-a
a-d
d-abc

DFC 0.75 0.72 DFC 

Wr(c-a) 7.00
Wr(a-c) 7.00

Arm D 
w(d-c) 6.65
w(d-a) 6.65
w(a-<ll 7.00

250 D 1.52
250 E 1.43
250 F 1.47
250 Y 0.52

Arm D 
AM PEAK PM PEAK 

0 0
0 0

30 35
610 480

0 0
0 0
0 0

000 0.00

691 727
899 934
917 952
691 727
774 811
774 811

0.000 0.000
0000 0000
0000 0.000
0000 0.000

0.00 0.00 
AM PEAK PM PEAK I

Critical DFC 0.75 0.721 

Where VI and Vr are visibility distances to the left or right of the respective streams
D = (1 +0.094(w(b-a)-3.65))(1 +0.0009(Vr(b-a)-120))(1 +0.0006(Vl(b-a)-150))
E = (1 +0.094(w(b-c)-3.65))( 1+0.0009(Vr(b-c)-120))
F = (1 +0.094(w(c-b)-3.65))(1+0.0009(Vr(c-b)-120))
Y = 1-0.0345W
I= proportion of minor traffic turning left
Q (b-ac) = Q(b-c)"Q(b-a)/(1-f)*Q(b-c)+rQ(b-a)

T.P .D.M.V.2.4 
Appendix 1 

Capacity of combined streams

- In accordance with TPDM V2.4 



Simplified Priority Junction Capacity Calculation •))
SNC • LAVALIN

ATKINS 

Job Title: URA Term Traffic Consultancy Services
Junction: J2 - Fuk Wing Street/ Cheung Wah Street Designed by: KH
Scheme: 2031 Desiqn (with junction improvement) Checked bv: EC
Desion Year: 2031 Job No.: 5190641 Date: 10/9/2021
ARMA: Cheunq Wah St SB ARM C: Cheunq Wah St SB
ARM B: Fuk Winci St WB ARM D: Fuk Winci St WB

am pm
Left Tum I I

am pm

I 6~~1 4~~1
Right Tum

l------J---- --- --►====~=========:. _-_-_-_-_-_-_-_-_-_- --•
--'-------I -------

j

Minor Road
ARMD 

Fuk Wing St VI a

_1 1 
Major Road

ARMC 

"'""' w'" "", r 
:.----.......--.......... ,__+---Iam pm

I ------------ ....
451 551

4951 4751

l 

Minor Road
ARM B 

Fuk Wing St WB

Major Road
ARMA 

Cheung Wah St SI

L 1
-am-pm

-I I Iii
GEOMETRY 
Major road width
Central Reserve width

w
Wcr

14 .00 Residual width
0.00 Residual width

ArmB 
Lane widths w(b-a)

w(b-c)
wee-bl

6.65 Lane widths
6.65
7.00

Visibilities Vr(b-a)
Vl(b-a)
Vr(b-c)
Vr(c-b)

220 D
30 E

250 F
250 Y

1.30 Visibilities
1.43
1.47
0.52

Vr(d-c)
Vl(d-c)
Vr(d-a)
Vr(a-d)

ANALYSIS 
ArmB 
AM PEAK PM PEAK 

TRAFFIC FLOWS q(c-a)
q(c-b)
q(a-b)
q(a-c)
q(b-a)
q(b-c)
q(b-d)
f

CAPACITIES

DFC's

Q(b-a)
Q(b-c)
Q(c-b)
Q(b-ac)
Q(b-d)left
Q(b-d)right

b-ad
b-cd
c-b
b-acd

610
0
0
0

495
0

45
0.00

719
1067
1094
719
733
715

0.698
0.052
0.000
0.750

480 TRAFFIC FLOWS q(a-c)
0 q(a-d)
0 q(c-<l)
0 q(c-a)

475 q(d-c)
0 q(d-a)

55 q(d-b)
0.00 f

739 CAPACITIES
1067
1094

739
752
734

0.656 DFC's
0.060
0.000
0.716

Q(d-c)
Q(d-a)
Q(a-d)
Q(d-ca)
Q(d-b)left
Q(d-b)right

d-c
d-a
a-d
d-abc

DFC 0.75 0.72 DFC 

Wr(c-a) 7.00
Wr(a-c) 7.00

Arm D 
w(d-c) 6.65
w(d-a) 6.65
w(a-<ll 7.00

250 D 1.52
250 E 1.43
250 F 1.47
250 Y 0.52

Arm D 
AM PEAK PM PEAK 

0 0
0 0

30 35
610 480

0 0
0 0
0 0

000 0.00

691 727
899 934
917 952
691 727
774 811
774 811

0.000 0.000
0000 0000
0000 0.000
0000 0.000

0.00 0.00 
AM PEAK PM PEAK I

Critical DFC 0.75 0.721 

Where VI and Vr are visibility distances to the left or right of the respective streams
D = (1 +0.094(w(b-a)-3.65))(1 +0.0009(Vr(b-a)-120))(1 +0.0006(Vl(b-a)-150))
E = (1 +0.094(w(b-c)-3.65))( 1+0.0009(Vr(b-c)-120))
F = (1 +0.094(w(c-b)-3.65))(1+0.0009(Vr(c-b)-120))
Y = 1-0.0345W
I= proportion of minor traffic turning left
Q (b-ac) = Q(b-c)"Q(b-a)/(1-f)*Q(b-c)+rQ(b-a)

T.P .D.M.V.2.4 
Appendix 1 

Capacity of combined streams

- In accordance with TPDM V2.4 



Simplified Priority Junction Capacity Calculation •))
SNC • LAVALIN

ATKINS 

Job Title: URA Term Traffic Consultancy Services
Junction: J2 - Fuk Wing Street/ Cheung Wah Street Designed by: KH
Scheme: 2037 Reference (with junction improvement) Checked bv: EC
Desion Year: 2037 Job No.: 5190641 Date: 10/9/2021
ARMA: Cheuna Wah St SB ARM C: Cheuna Wah St SB
ARM B: Fuk Winci St WB ARM D: Fuk Winci St WB

am pm
Left Tum

I I
am pm

I s!~I 5~~1
Right Tum

l------J---- --- --►====~=========:. _-_-_-_-_-_-_-_-_-_- --•
--'-------I -------

j

Minor Road
ARMD 

Fuk Wing St VI a

_1 1 l 
Major Road

ARMC 

"'""' w'" "", r 
:.----.......--.......... ,__+---Iam pm

I ------------ ....
501 551

5251 5051

Minor Road
ARM B 

Fuk Wing St WB

Major Road
ARMA 

Cheung Wah St SI

L 1
-am-pm

-I I Iii
GEOMETRY 
Major road width
Central Reserve width

w
Wcr

14 .00 Residual width
0.00 Residual width

ArmB 
Lane widths w(b-a)

w(b-c)
wee-bl

6.65 Lane widths
6.65
7.00

Visibilities Vr(b-a)
Vl(b-a)
Vr(b-c)
Vr(c-b)

220 D
30 E

250 F
250 Y

1.30 Visibilities
1.43
1.47
0.52

Vr(d-c)
Vl(d-c)
Vr(d-a)
Vr(a-d)

ANALYSIS 
ArmB 
AM PEAK PM PEAK 

TRAFFIC FLOWS q(c-a)
q(c-b)
q(a-b)
q(a-c)
q(b-a)
q(b-c)
q(b-d)
f

CAPACITIES

DFC's

Q(b-a)
Q(b-c)
Q(c-b)
Q(b-ac)
Q(b-d)left
Q(b-d)right

b-ad
b-cd
c-b
b-acd

645
0
0
0

525
0

50
0.00

714
1067
1094
714
727
709

0.745
0.060
0.000
0.805

510 TRAFFIC FLOWS q(a-c)
0 q(a-d)
0 q(c-<l)
0 q(c-a)

505 q(d-c)
0 q(d-a)

55 q(d-b)
0.00 f

735 CAPACITIES
1067
1094

735
747
729

0.699 DFC's
0.062
0.000
0.762

Q(d-c)
Q(d-a)
Q(a-d)
Q(d-ca)
Q(d-b)left
Q(d-b)right

d-c
d-a
a-d
d-abc

DFC 0.80 0.76 DFC 

Wr(c-a) 7.00
Wr(a-c) 7.00

Arm D 
w(d-c) 6.65
w(d-a) 6.65
w(a-<ll 7.00

250 D 1.52
250 E 1.43
250 F 1.47
250 Y 0.52

Arm D 
AM PEAK PM PEAK 

0 0
0 0

30 35
645 510

0 0
0 0
0 0

000 0.00

675 714
890 926
908 944
675 714
764 802
764 802

0.000 0.000
0000 0000
0000 0.000
0000 0.000

0.00 0.00 
AM PEAK PM PEAK I

Critical DFC 0.80 0.761

Where VI and Vr are visibility distances to the left or right of the respective streams
D = (1 +0.094(w(b-a)-3.65))(1 +0.0009(Vr(b-a)-120))(1 +0.0006(Vl(b-a)-150))
E = (1 +0.094(w(b-c)-3.65))( 1+0.0009(Vr(b-c)-120))
F = (1 +0.094(w(c-b)-3.65))(1+0.0009(Vr(c-b)-120))
Y = 1-0.0345W
I= proportion of minor traffic turning left
Q (b-ac) = Q(b-c)"Q(b-a)/(1-f)*Q(b-c)+rQ(b-a)

T.P .D.M.V.2.4 
Appendix 1 

Capacity of combined streams

- In accordance with TPDM V2.4 



Simplified Priority Junction Capacity Calculation ATKINS 
SNC · LAVALIN 

Job Title: URA Term Traffic Consultancy Services
Junction: J2 - Fuk Wing Street/ Cheung Wah Street Designed by: KH
Scheme: 2037 Desiqn (with junction improvement) Checked bv: EC
Desion Year: 2037 Job No.: 5190641 Date: 10/9/2021
ARMA: Cheunq Wah St SB ARM C: Cheunq Wah St SB
ARM B: Fuk Winci St WB ARM D: Fuk Winci St WB

am pm
Left Tum I I

am pm

I 7;~1 5:1
Right Tum

l------J---- --- --►====~=========:. _-_-_-_-_-_-_-_-_-_- --•
--'-------I -------

j

Minor Road
ARMD 

Fuk Wing St VI a

_1 1 
Major Road

ARMC 

"'""' w'" "", r 
:.----.......--.......... ,__+---Iam pm

I ------------ ....
501 551

5251 5051

l 

Minor Road
ARM B 

Fuk Wing St WB

Major Road
ARMA 

Cheung Wah St SI

L 1
-am-pm

-I I Iii
GEOMETRY 
Major road width
Central Reserve width

w
Wcr

14 .00 Residual width
0.00 Residual width

ArmB 
Lane widths w(b-a)

w(b-c)
wee-bl

6.65 Lane widths
6.65
7.00

Visibilities Vr(b-a)
Vl(b-a)
Vr(b-c)
Vr(c-b)

220 D
30 E

250 F
250 Y

1.30 Visibilities
1.43
1.47
0.52

Vr(d-c)
Vl(d-c)
Vr(d-a)
Vr(a-d)

ANALYSIS 
ArmB 
AM PEAK PM PEAK 

TRAFFIC FLOWS q(c-a)
q(c-b)
q(a-b)
q(a-c)
q(b-a)
q(b-c)
q(b-d)
f

CAPACITIES

DFC's

Q(b-a)
Q(b-c)
Q(c-b)
Q(b-ac)
Q(b-d)left
Q(b-d)right

b-ad
b-cd
c-b
b-acd

735
0
0
0

525
0

50
0.00

700
1067
1094
700
713
696

0.759
0.061
0.000
0.821

560 TRAFFIC FLOWS q(a-c)
0 q(a-d)
0 q(c-<l)
0 q(c-a)

505 q(d-c)
0 q(d-a)

55 q(d-b)
0.00 f

727 CAPACITIES
1067
1094

727
740
722

0.706 DFC's
0.063
0.000
0.770

Q(d-c)
Q(d-a)
Q(a-d)
Q(d-ca)
Q(d-b)left
Q(d-b)right

d-c
d-a
a-d
d-abc

DFC 0.82 0.77 DFC 

Wr(c-a) 7.00
Wr(a-c) 7.00

Arm D 
w(d-c) 6.65
w(d-a) 6.65
w(a-<ll 7.00

250 D 1.52
250 E 1.43
250 F 1.47
250 Y 0.52

Arm D 
AM PEAK PM PEAK 

0 0
0 0

30 35
735 560

0 0
0 0
0 0

000 0.00

649 700
866 912
883 930
649 700
738 788
738 788

0.000 0.000
0000 0000
0000 0.000
0000 0.000

0.00 0.00 
AM PEAK PM PEAK I

Critical DFC 0.82 0.771 

Where VI and Vr are visibility distances to the left or right of the respective streams
D = (1 +0.094(w(b-a)-3.65))(1 +0.0009(Vr(b-a)-120))(1 +0.0006(Vl(b-a)-150))
E = (1 +0.094(w(b-c)-3.65))( 1+0.0009(Vr(b-c)-120))
F = (1 +0.094(w(c-b)-3.65))(1+0.0009(Vr(c-b)-120))
Y = 1-0.0345W
I= proportion of minor traffic turning left
Q (b-ac) = Q(b-c)"Q(b-a)/(1-f)*Q(b-c)+rQ(b-a)

T.P .D.M.V.2.4 
Appendix 1 

Capacity of combined streams

- In accordance with TPDM V2.4 



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J""3'---'U""n.;..C"-h'"a;;.;;u;..;S;.;.t;.;.ree=t/-'H-"i""ng"-'-W"'a"'h""S"'tr-"e"-et'-----------

JOB NO. : 51_9_06_4_1 _

Design Yea~-------"-20;;.;;2;.;.1 _

Scheme:----------------------- Designed by: K_H _

N Traffic Flow (pcu/hr)
'\._ AM(PM)

n
30(25)

j

Checked by: EC _

275(315)

t

~ 140(140)
<E-- 190(240)
~ 325(330)

i i
145(155) 360{360)

STAGE I PHASE DIAGRAM~a B C

))t~ ~a ;J \~ )~½:..- ~~-~ ~~ 11/~ ~~ ~ 
1+2+8p G= IG=7 G= IG=7 G=6 IG=16 G= IG= G= IG=
1+2+3 G= IG=7 G= IG=5 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (m) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Un Chau Street WB 

1A A 4.00 y N 10 325 100% 1750 0.186 330 100% 1750 0.189
1B A 4.00 N N 181 2155 0.084 207 2155 0.096
1C A 4.00 y N 10 149 94% 1765 0.084 173 81% 1795 0.096

Hing Wah Street NB 
2A B 3.60 y N 10 203 71% 1425 0.142 207 75% 1420 0.146
2B B 3.60 N N 302 2115 0.143 308 2115 0.146

Un Chau Street SB
3A C 3.60 y N 149 1975 0.075 166 1975 0.084
3B C 3.60 N N 10 156 19% 2055 0076 174 14% 2070 0.084

4p B,C 7GM+ 11FG= 18 sec
5p A.B 6GM+ 9FG = 15 sec
Gp A,C 7GM+ 12FG= 19 sec
7p B 7GM• 13FG= 20 sec
Bp C 6GM+ 11FG= 17 sec

Notes: AM Peak 1+2+8p PM Peak 1+2+3
Sum of Critical v Y 0.329 Sum of Critical v Y 0.418 
Lost Time L (sec) 34 Lost Time L (secl 14
Cycle Time c (sec) 114 Cycle Time c (sec) 124
Practical Y Ypr 0.632 Practical Y Ypr 0.798
Reserve Ca pacity RC 92% Reserve Capacity RC 91%

Date : 1"'0"'/S""e"'p""/2;.;.1__ Junction : -"J"-3-- ""U""n""C""h"'au"--"S"'-tre""e""t'-/'"H"'-in,.g-'W'-a""h.;..S"-t"'ree=t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J""3'---'U""n.;..C"-h'"a;;.;;u;..;S;.;.t;.;.ree=t/-'H-"i""ng"-'-W"'a"'h""S"'tr-"e"-et'-----------

2031 ReferenceScheme:----------------------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~-------"-20""3'-1 _

Designed by: K_H _

N Traffic Flow (pcu/hr)
'\._ AM(PM)

n
35(30)

j

Checked by: EC _

310(350)

t

~ 155(155)
<E-- 250(295)
~ 385(380)

i i
165(185) 430{425)

STAGE I PHASE DIAGRAM~a B C

))t~ ~a ;J \~ )~½:..- ~~-~ ~~ 11/~ ~~ ~ 
1+2+8p G= IG=7 G= IG=7 G=6 IG=16 G= IG= G= IG=
1+2+3 G= IG=7 G= IG=5 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (m) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Un Chau Street WB 

1A A 4.00 y N 10 385 100% 1750 0.220 380 100% 1750 0.217
1B A 4.00 N N 221 2155 0.103 245 2155 0.114
1C A 4.00 y N 10 184 84% 1790 0.103 205 76% 1810 0.113

Hing Wah Street NB 
2A B 3.60 y N 10 240 69% 1430 0.168 245 76% 1420 0.173
2B B 3.60 N N 355 2115 0.168 365 2115 0.173

Un Chau Street SB
3A C 3.60 y N 169 1975 0.086 186 1975 0.094
3B C 3.60 N N 10 176 20% 2055 0.086 194 15% 2065 0.094

4p B,C 7GM+ 11FG= 18 sec
5p A.B 6GM+ 9FG = 15 sec
6p A,C 7GM+ 12FG= 19 sec
7p B 7GM• 13FG= 20 sec
Sp C 6GM+ 11FG= 17 sec

Notes: AM Peak 1+2+8p PM Peak 1+2+3
Sum of Critical v Y 0.388 Sum of Critical v Y 0.484 
Lost Time L (sec) 34 Lost Time L (secl 14
Cycle Time c (sec) 114 Cycle Time c (sec) 124
Practical Y Ypr 0.632 Practical Y Ypr 0.798
Reserve Ca pacity RC 63% Reserve Capacity RC 65% 

Date : 1"'0"'/S""e"'p""/2;.;.1__ Junction : -"J"-3-- ""U""n""C""h"'au"--"S"'-tre""e""t'-/'"H"'-in,.g-'W'-a""h.;..S"-t"'ree=t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J""3'---'U""n.;..C"-h'"a;;.;;u;..;S;.;.t;.;.ree=t/-'H-"i""ng"-'-W"'a"'h""S"'tr-"e"-et'-----------

2031 Desi nScheme:------------~~--------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~-------"-20""3'-1 _

Designed by: K_H _

N Traffic Flow (pcu/hr)
'\._ AM(PM)

n
35(30)

j

Checked by: EC _

310(350)

t

~ 155(155)
<E-- 250(295)
~ 385(380)

i i
165(185) 430{425)

STAGE I PHASE DIAGRAM~a B C

))t~ ~a ;J \~ )~½:..- ~~-~ ~~ 11/~ ~~ ~ 
1+2+8p G= IG=7 G= IG=7 G=6 IG=16 G= IG= G= IG=
1+2+3 G= IG=7 G= IG=5 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (m) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Un Chau Street WB 

1A A 4.00 y N 10 385 100% 1750 0.220 380 100% 1750 0.217
1B A 4.00 N N 221 2155 0.103 245 2155 0.114
1C A 4.00 y N 10 184 84% 1790 0.103 205 76% 1810 0.113

Hing Wah Street NB 
2A B 3.60 y N 10 240 69% 1430 0.168 245 76% 1420 0.173
2B B 3.60 N N 355 2115 0.168 365 2115 0.173

Un Chau Street SB
3A C 3.60 y N 169 1975 0.086 186 1975 0.094
3B C 3.60 N N 10 176 20% 2055 0.086 194 15% 2065 0.094

4p B,C 7GM+ 11FG= 18 sec
5p A.B 6GM+ 9FG = 15 sec
6p A,C 7GM+ 12FG= 19 sec
7p B 7GM• 13FG= 20 sec
Sp C 6GM+ 11FG= 17 sec

Notes: AM Peak 1+2+8p PM Peak 1+2+3
Sum of Critical v Y 0.388 Sum of Critical v Y 0.484 
Lost Time L (sec) 34 Lost Time L (secl 14
Cycle Time c (sec) 114 Cycle Time c (sec) 124
Practical Y Ypr 0.632 Practical Y Ypr 0.798
Reserve Ca pacity RC 63% Reserve Capacity RC 65% 

Date : 1"'0"'/S""e"'p""12;.;.1__ Junction : -"J"-3-- ""U""n""C""h"'au"--"S"'-tre""e""t'-/'"H"'-in,.g-'W'-a""h.;..S"-t"'ree=t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J""3'---'U""n.;..C"-h'"a;;.;;u;..;S;.;.t;.;.ree=t/-'H-"i""ng"-'-W"'a"'h""S"'tr-"e"-et'-----------

2037 ReferenceScheme:----------------------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~-------"-20""3'-'-7 _

Designed by: K_H _

N Traffic Flow (pcu/hr)
'\._ AM(PM)

n
35(30)

j

Checked by: EC _

335(375)

t

~ 165(165)
<E-- 265(310)
~ 405(405)

i i
180(195) 460{455)

STAGE I PHASE DIAGRAM~a B C

))t~ ~a ;J \~ )~½:..- ~~-~ ~~ 11/~ ~~ ~ 
1+2+8p G= IG=7 G= IG=7 G=6 IG=16 G= IG= G= IG=
1+2+3 G= IG=7 G= IG=5 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (m) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Un Chau Street WB 

1A A 4.00 y N 10 405 100% 1750 0.231 405 100% 1750 0.231
1B A 4.00 N N 235 2155 0.109 258 2155 0.120
1C A 4.00 y N 10 195 85% 1790 0.109 217 76% 1810 0.120

Hing Wah Street NB 
2A B 3.60 y N 10 258 70% 1430 0.180 261 75% 1420 0.184
2B B 3.60 N N 382 2115 0.181 389 2115 0.184

Un Chau Street SB
3A C 3.60 y N 181 1975 0.092 198 1975 0.100
3B C 3.60 N N 10 189 19% 2060 0.092 207 14% 2070 0.100

4p B,C 7GM+ 11FG= 18 sec
5p A.B 6GM+ 9FG = 15 sec
6p A,C 7GM+ 12FG= 19 sec
7p B 7GM• 13FG= 20 sec
Bp C 6GM+ 11FG= 17 sec

Notes: AM Peak 1+2+8p PM Peak 1+2+3
Sum of Critical v Y 0.412 Sum of Critical v Y 0.516
Lost Time L (sec) 34 Lost Time L (secl 14
Cycle Time c (sec) 114 Cycle Time c (sec) 124
Practical Y Ypr 0.632 Practical Y Ypr 0.798
Reserve Ca pacity RC 53% Reserve Capacity RC 55% 

Date : 1"'0"'/S""e"'p""/2;.;.1__ Junction : -"J"-3-- ""U""n""C""h"'au"--"S"'-tre""e""t'-/'"H"'-in,.g-'W'-a""h.;..S"-t"'ree=t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J""3'---'U""n.;..C"-h'"a;;.;;u;..;S;.;.t;.;.ree=t/-'H-"i""ng"-'-W"'a"'h""S"'tr-"e"-et'-----------

2037 Desi nScheme:------------~~--------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~-------"-20""3'-'-7 _

Designed by: K_H _

N Traffic Flow (pcu/hr)
'\._ AM(PM)

n
35(30)

j

Checked by: EC _

335(375)

t

~ 165(165)
<E-- 320(345)
~ 405(405)

i i
215(210) 510{495)

STAGE I PHASE DIAGRAM~a B C

))t~ ~a ;J \~ )~½:..- ~~-~ ~~ 11/~ ~~ ~ 
1+2+8p G= IG=7 G= IG=7 G=6 IG=16 G= IG= G= IG=
1+2+3 G= IG=7 G= IG=5 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (m) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Un Chau Street WB 

1A A 4.00 y N 10 405 100% 1750 0.231 405 100% 1750 0.231
1B A 4.00 N N 263 2155 0.122 276 2155 0.128
1C A 4.00 y N 10 222 74% 1815 0.122 234 71% 1820 0.129

Hing Wah Street NB 
2A B 3.60 y N 10 292 74% 1425 0.205 283 74% 1420 0.199
2B B 3.60 N N 433 2115 0.205 422 2115 0.200

Un Chau Street SB
3A C 3.60 y N 181 1975 0.092 198 1975 0.100
3B C 3.60 N N 10 189 19% 2060 0.092 207 14% 2070 0.100

4p B,C 7GM+ 11FG= 18 sec
5p A.B 6GM+ 9FG = 15 sec
6p A,C 7GM+ 12FG= 19 sec
7p B 7GM• 13FG= 20 sec
8p C 6GM+ 11FG= 17 sec

Notes: AM Peak 1+2+8p PM Peak 1+2+3
Sum of Critical v Y 0.436 Sum of Critical v Y 0.531
Lost Time L (sec) 34 Lost Time L (secl 14
Cycle Time c (sec) 114 Cycle Time c (sec) 124
Practical Y Ypr 0.632 Practical Y Ypr 0.798
Reserve Ca pacity RC 45% Reserve Capacity RC 50%

Date : 1"'0"'/S""e"'p""/2;.;.1__ Junction : -"J"-3-- ""U""n""C""h"'au"--"S"'-tre""e""t'-/'"H"'-in,.g-'W'-a""h.;..S"-t"'ree=t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ......;J'-4'---'C"'h""e""un'"g'-S;;..h""a;;..W=a"'n.;..R"'o""ad;;;.;;..I C;;..h.;..e;.;.u;;..n.._g""L"'ai"'S"'tr"'e""e'-t _

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20;;;.2;.;.1 _

Scheme:----------------------- Existin Designed by: K_H _ Checked by: EC _

♦ Traffic Flow (pcu/hr)
t-N AM(PM)

20(15)-
1730(1735)-

N

<E-- 1985(2070)

7
550(620)

STAGE I PHASE DIAGRAM

A~ 

~~ ¥~ ~~~¢~ -c::=== \~

~

~
~

~-- . .,-~r ~r ~-~~\ ~ ~\~
3+2 G= IG= G= IG=7 G= IG= G= IG=5 G= IG=
3+2 G= IG= G= IG=7 G= IG= G= IG=5 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Design Proportion Saturation Flow
Widlh (rn) lane? turn? turning (m) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB

1A A,D 5.30 y N 20 2145 0.009 15 2145 0.007
1B A,D 3.30 N N 577 2085 0.277 578 2085 0.277
1C A,D 3.30 N N 576 2085 0.276 579 2085 0.278
1D A,D 3.30 N N 577 2085 0.277 578 2085 0.277

Cheung Lai Street NB 
2A C.D 3.50 y N 13 176 100% 1405 0.125 199 100% 1405 0.142
2B C.D 3.50 N N 15 192 100% 1530 0.125 216 100% 1530 0.141
2C C.D 3.50 y N 18 182 100% 1450 0.126 205 100% 1450 0.141

Cheung Sha Wan Road WB 
3A A.B 3.60 y N 540 1580 0.342 563 1580 0.356
3B A.B 3.60 N N 722 2115 0.341 753 2115 0.356
3C A.B 3.60 N N 723 2115 0.342 754 2115 0.357

4p C.D 6GM+ 9FG = 15 sec
5p B,C 6GM+ 9FG = 15 sec
6p A.B 6GM+ 18FG= 24 sec

Notes: AM Peak 3+2 PM Peak 3+2
Sum of Critical v Y 0.467 Sum of Critical v Y 0.498 
Lost Time L (sec) 10 Lost Time L (secl 10
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.827 Practical Y Ypr 0.831
Reserve Ca pacity RC 77% Reserve Capacity RC 67%

Date : 1"'0"'/S"'e"'p'-'I2;.;.1__ Junction :__.;..J4.;._- C=he"'u"'n.,g..;;S;;..h.;;;a..;.W.;.;a;;;.n.;.;R.;..oa=d..;.l..;;C""h"'eu"'n.;ag""L"'a;;..i .;;;.St;;..re~e;;;.t__



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ......;J'-4'---'C"'h""e""un'"g'-S;;..h""a;;..W=a"'n.;..R"'o""ad;;;.;;..I C;;..h.;..e;.;.u;;..n.._g""L"'ai"'S"'tr"'e""e'-t _

2031 ReferenceScheme:----------------------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20C-'3'-1 _

Designed by: K_H _ Checked by: EC _

♦ Traffic Flow (pcu/hr)
t-N AM(PM)

20(15)-
2225(2105)-----;>

N

<E-- 2360(2380)

7
715(785)

STAGE I PHASE DIAGRAM

A~ 

~~ ¥~ ~~~¢~ -c::=== \~

~

~
~

~-- . .,-~r ~r ~-~~\ ~ ~\~
3+2 G= IG= G= IG=7 G= IG= G= IG=5 G= IG=
3+2 G= IG= G= IG=7 G= IG= G= IG=5 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Design Proportion Saturation Flow
Widlh (rn) lane? turn? turning (m) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB

1A A,D 5.30 y N 20 2145 0.009 15 2145 0.007
1B A,D 3.30 N N 742 2085 0.356 702 2085 0.337
1C A,D 3.30 N N 741 2085 0.355 701 2085 0.336
1D A,D 3.30 N N 742 2085 0.356 702 2085 0.337

Cheung Lai Street NB 
2A C.D 3.50 y N 13 229 100% 1405 0.163 252 100% 1405 0.179
2B C.D 3.50 N N 15 250 100% 1530 0.163 273 100% 1530 0.178
2C C.D 3.50 y N 18 236 100% 1450 0.163 260 100% 1450 0.179

Cheung Sha Wan Road WB 
3A A.B 3.60 y N 642 1580 0.406 647 1580 0.409
3B A.B 3.60 N N 859 2115 0.406 867 2115 0.410 
3C A.B 3.60 N N 859 2115 0.406 866 2115 0.409

4p C.D 6GM+ 9FG = 15 sec
5p B,C 6GM+ 9FG = 15 sec
6p A.B 6GM+ 18FG= 24 sec

Notes: AM Peak 3+2 PM Peak 3+2 
Sum of Critical v Y 0.570 Sum of Critical v Y 0.589
Lost Time L (sec) 10 Lost Time L (secl 10
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.827 Practical Y Ypr 0.831
Reserve Ca pacity RC 45% Reserve Capacity RC 41%

Date : 1"'0"'/S"'e"'p'-'12;.;.1__ Junction :__.;..J4.;._- C=heC-'u;;..n.,g..;;S;;..h.;;;a..;.W.;.;a;;;.n.;.;R.;..oa=d..;.l..;;C""h"'eu"'n.;ag""L:;;;a;;..i .;;;.St;;..,e:;;;e;;;.t__



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ......;J'-4'---'C"'h""e""un'"g'-S;;..h""a;;..W=a"'n.;..R"'o""ad;;;.;;..I C;;..h.;..e;.;.u;;..n.._g""L"'ai"'S"'tr"'e""e'-t _

2031 Desi nScheme:------------~~--------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20C-'3'-1 _

Designed by: K_H _ Checked by: EC _

♦ Traffic Flow (pcu/hr)
t-N AM(PM)

20(15)-
2225(2105)-----;>

N

<,--- 2445(2420)

7
715(785)

STAGE I PHASE DIAGRAM

A~ 

~~ ¥~ ~~~¢~ -c::=== \~

~

~
~

~-- . .,-~r ~r ~-~~\ ~ ~\~
3+2 G= IG= G= IG=7 G= IG= G= IG=5 G= IG=
3+2 G= IG= G= IG=7 G= IG= G= IG=5 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (m) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB

1A A,D 5.30 y N 20 2145 0.009 15 2145 0.007
1B A,D 3.30 N N 742 2085 0.356 702 2085 0.337
1C A,D 3.30 N N 741 2085 0.355 701 2085 0.336
1D A,D 3.30 N N 742 2085 0.356 702 2085 0.337

Cheung Lai Street NB 
2A C.D 3.50 y N 13 229 100% 1405 0.163 252 100% 1405 0.179
2B C.D 3.50 N N 15 250 100% 1530 0.163 273 100% 1530 0.178
2C C.D 3.50 y N 18 236 100% 1450 0.163 260 100% 1450 0.179

Cheung Sha Wan Road WB 
3A A.B 3.60 y N 665 1580 0.421 658 1580 0.416
3B A.B 3.60 N N 890 2115 0.421 881 2115 0.417
3C A.B 3.60 N N 890 2115 0.421 881 2115 0.417

4p C.D 6GM+ 9FG = 15 sec
5p B,C 6GM+ 9FG = 15 sec
6p A.B 6GM+ 18FG= 24 sec

Notes: AM Peak 3+2 PM Peak 3+2
Sum of Critical v Y 0.584 Sum of Critical v Y 0.596
Lost Time L (sec) 10 Lost Time L (secl 10
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.827 Practical Y Ypr 0.831
Reserve Ca pacity RC 42% Reserve Capacity RC 39%

Date : 1"'0"'/S"'e"'p'-'12;.;.1__ Junction :__.;..J4.;._- C=heC-'u;;..n.,g..;;S;;..h.;;;a..;.W.;.;a;;;.n.;.;R.;..oa=d..;.l..;;C""h"'eu"'n.;ag""L:;;;a;;..i .;;;.St;;..,e:;;;e;;;.t__



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ......;J'-4'---'C"'h""e""un'"g'-S;;..h""a;;..W=a"'n.;..R"'o""ad;;;.;;..I C;;..h.;..e;.;.u;;..n.._g""L"'ai"'S"'tr"'e""e'-t _

2037 RefemeceScheme:----------------------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20'"'3"'7 _

Designed by: K_H _ Checked by: EC _

♦ Traffic Flow (pcu/hr)
t-N AM(PM)

20(15)-
2355(2240)-----;>

N

<E-- 2510(2535)

7
755(835)

STAGE I PHASE DIAGRAM

A~ 

~~ ¥~ ~~~¢~ -c::=== \~

~

~
~

~-- . .,-~r ~r ~-~~\ ~ ~\~
3+2 G= IG= G= IG=7 G= IG= G= IG=5 G= IG=
3+2 G= IG= G= IG=7 G= IG= G= IG=5 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Design Proportion Saturation Flow
Widlh (rn) lane? turn? turning (m) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB

1A A,D 5.30 y N 20 2145 0.009 15 2145 0.007
1B A,D 3.30 N N 785 2085 0.376 747 2085 0.358
1C A,D 3.30 N N 785 2085 0.376 746 2085 0.358
1D A,D 3.30 N N 785 2085 0.376 747 2085 0.358

Cheung Lai Street NB 
2A C.D 3.50 y N 13 242 100% 1405 0.172 268 100% 1405 0.191
2B C.D 3.50 N N 15 263 100% 1530 0.172 291 100% 1530 0.190
2C C.D 3.50 y N 18 250 100% 1450 0.172 276 100% 1450 0.190

Cheung Sha Wan Road WB 
3A A.B 3.60 y N 683 1580 0.432 689 1580 0.436
3B A.B 3.60 N N 913 2115 0.432 923 2115 0.436 
3C A.B 3.60 N N 914 2115 0.432 923 2115 0.436 

4p C.D 6GM+ 9FG = 15 sec
5p B,C 6GM+ 9FG = 15 sec
6p A.B 6GM+ 18FG= 24 sec

Notes: AM Peak 3+2 PM Peak 3+2 
Sum of Critical v Y 0.605 Sum of Critical v Y 0.627
Lost Time L (sec) 10 Lost Time L (secl 10
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.827 Practical Y Ypr 0.831
Reserve Ca pacity RC 37% Reserve Capacity RC 32%

Date : 1"'0"'/S"'e"'p'-'12;.;.1__ Junction :__.;..J4.;._- C=he'"'u""n.,g..;;S;;..h.;;;a..;.W.;.;a;;;.n.;.;R.;..oa=d..;.l..;;C""h"'eu"'n.;ag""L:;;;a;;..i .;;;.St;;..,e:;;;e;;;.t__



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ......;J'-4'---'C"'h""e""un'"g'-S;;..h""a;;..W=a"'n.;..R"'o""ad;;;.;;..I C;;..h.;..e;.;.u;;..n.._g""L"'ai"'S"'tr"'e""e'-t _

2037 Desi nScheme:------------~~--------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20'"'3"'7 _

Designed by: K_H _ Checked by: EC _

♦ Traffic Flow (pcu/hr)
t-N AM(PM)

20(15)-
2360(2250)-----;>

N

<E-- 2625(2585)

7
755(835)

STAGE I PHASE DIAGRAM

A~ 

~~ ¥~ ~~~¢~ -c::=== \~

~

~
~

~-- . .,-~r ~r ~-~~\ ~ ~\~
3+2 G= IG= G= IG=7 G= IG= G= IG=5 G= IG=
3+2 G= IG= G= IG=7 G= IG= G= IG=5 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (m) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB

1A A,D 5.30 y N 20 2145 0.009 15 2145 0.007
1B A,D 3.30 N N 787 2085 0.377 750 2085 0.360
1C A,D 3.30 N N 786 2085 0.377 750 2085 0.360
1D A,D 3.30 N N 787 2085 0.377 750 2085 0.360

Cheung Lai Street NB 
2A C.D 3.50 y N 13 242 100% 1405 0.172 268 100% 1405 0.191
2B C.D 3.50 N N 15 263 100% 1530 0.172 291 100% 1530 0.190
2C C.D 3.50 y N 18 250 100% 1450 0.172 276 100% 1450 0.190

Cheung Sha Wan Road WB 
3A A.B 3.60 y N 714 1580 0.452 703 1580 0.445
3B A.B 3.60 N N 955 2115 0.452 941 2115 0.445
3C A.B 3.60 N N 956 2115 0.452 941 2115 0.445

4p C.D 6GM+ 9FG = 15 sec
5p B,C 6GM+ 9FG = 15 sec
6p A.B 6GM+ 18FG= 24 sec

Notes: AM Peak 3+2 PM Peak 3+2
Sum of Critical v Y 0.624 Sum of Critical v Y 0.636
Lost Time L (sec) 10 Lost Time L (secl 10
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.827 Practical Y Ypr 0.831
Reserve Ca pacity RC 33% Reserve Capacity RC 31%

Date : 1"'0"'/S"'e"'p'-'12;.;.1__ Junction :__.;..J4.;._- C=he'"'u""n.,g..;;S;;..h.;;;a..;.W.;.;a;;;.n.;.;R.;..oa=d..;.l..;;C""h"'eu"'n.;ag""L:;;;a;;..i .;;;.St;;..,e:;;;e;;;.t__



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J;;..5;..-_C""h""e;.;;u;;..;ng"""S""ha~W;.;.a;;..n..;.R""o"'a"'d"'"/..;.T~ai"'N""a'-n"'W..;.e;;;;s;.;.t..aS..;.tr""ee"'t'--------

Scheme:----------------------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20"'2'"1 _

Designed by: K_H _

♦ Traffic Flow (pcu/hr)
TN AM(PM)

505(465) ____;I,
1245(1285)-

Checked by: EC _

1 i r
365(350) 400{385) 185(145)

N

<E--- 1620(1720)

STAGE I PHASE DIAGRAM
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'1+6p+3 G= IG=10 G=5 IG=14 G= IG=7 G= IG= G= IG=
1+6p+3 G= IG=l0 G=5 IG=14 G= IG=7 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Design Proportion Saturation Flow
Widlh (rn) lane? turn? turning (rn) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB

1A A 3.00 y N 15 505 100% 1565 0.323 465 100% 1565 0.297
1B A 3.00 N N 415 2055 0.202 428 2055 0.208
1C A 3.00 N N 415 2055 0.202 428 2055 0.208
1D A 3.00 N N 415 2055 0.202 429 2055 0.209

Cheung Sha Wan Road WB 
2A A 3.40 y N 515 1955 0.263 547 1955 0.280
2B A 3.40 N N 553 2095 0.264 587 2095 0.280
2C A 3.40 N N 552 2095 0.263 586 2095 0.280

Tai Nan West Street NB 
3A C 3.30 y N 10 289 100% 1690 0.171 267 100% 1690 0.158
3B C 3.30 N N 13 347 22% 2030 0.171 320 26% 2020 0.158
3C C 3.30 y N 15 314 59% 1835 0.171 293 49% 1855 0.158

4p B,C 5GM+ 12FG= 17 sec
5p B 5GM+ 11FG= 16 sec
6p B 5GM+ 12FG= 17 sec
7p A,B 5GM+ 11FG= 16 sec
Sp B 5GM+ 12FG= 17 sec
9p B,C 5GM+ 11FG= 16 sec

Notes: AM Peak 1+6p+3 PM Peak 1+6p+3
Sum of Critical v Y 0.494 Sum of Critical v Y 0.456 
Lost Time L (sec) 34 Lost Time L (secl 34
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.653 Practical Y Ypr 0.665
Reserve Ca pacity RC 32% Reserve Capacity RC 46% 

Date : 1""0"'/S""e"'p;.;;I2;.;.1__ Junction :_....;;J.;.5_- ""C""h""eu"'n'"g"'S"'h"'a"'W.;.a;;;;n.;.;.;.Ro""a"'d'"/-'T"-'a;;..i "'N~an-'-W=e""st'-S"'t;;.;re;..;e..;.t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J;;.5;..-_C""h""e;.;;u;;..;ng"""S""ha~W;.;.a;..;n..;.R""o"'a"'d"'"/..;.T~ai"'N""a"'n"'W..;.e;;;;s;.;.t..aS..;.tr""ee"'t'--------

2031 ReferenceScheme:----------------------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20;;.3;..;1 _

Designed by: K_H _

♦ Traffic Flow (pcu/hr)
TN AM(PM)

830(645) ____;I,
1425(1480)----;,.

Checked by: EC _

1 i r
490(430) 465{445) 215(170)

N

<E--- 1870(1950)

STAGE I PHASE DIAGRAM
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)'~ ~~a\ 

~\. ~ ' ~rr ¼~ ~ f -~· ts"" 2
c"f-,:,"' - i - ,,i
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~~ ' 7 

'1+6p+3 G= IG=10 G=5 IG=14 G= IG=7 G= IG= G= IG=
1+6p+3 G= IG=l0 G=5 IG=14 G= IG=7 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Design Proportion Saturation Flow
Widlh (rn) lane? turn? turning (rn) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB 

1A A 3.00 y N 15 830 100% 1565 0.530 645 100% 1565 0.412 
1B A 3.00 N N 475 2055 0.231 493 2055 0.240
1C A 3.00 N N 475 2055 0.231 493 2055 0.240
1D A 3.00 N N 475 2055 0.231 494 2055 0.240

Cheung Sha Wan Road WB 
2A A 3.40 y N 595 1955 0.304 620 1955 0.317
2B A 3.40 N N 637 2095 0.304 665 2095 0.317
2C A 3.40 N N 638 2095 0.305 665 2095 0.317

Tai Nan West Street NB 
3A C 3.30 y N 10 357 100% 1690 0.211 318 100% 1690 0.188
3B C 3.30 N N 13 424 31% 2010 0.211 378 30% 2015 0.188
3C C 3.30 y N 15 389 55% 1845 0.211 349 49% 1855 0.188

4p B,C 5GM+ 12FG= 17 sec
5p B 5GM+ 11FG= 16 sec
6p B 5GM+ 12FG= 17 sec
7p A,B 5GM+ 11FG= 16 sec
Sp B 5GM+ 12FG= 17 sec
9p B,C 5GM+ 11FG= 16 sec

Notes: AM Peak 1+6p+3 PM Peak 1+6p+3
Sum of Critical v Y 0.742 Sum of Critical v Y 0.600
Lost Time L (sec) 34 Lost Time L (secl 34
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.653 Practical Y Ypr 0.665
Reserve Ca pacity RC -12% Reserve Capacity RC 11%

Date : 1""0"'/S""e"'p;.;;12;.;.1__ Junction :_.....;;J.;.5_- ""C""h""eu"'n'"g"'S"'h"'a"'W.;.a;;;;n.;.;..;Ro""a"'d'-/-'T"-'a;;.i "'N~an-'-W=e""st'-S"'t;;.;re;..;e..;.t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J;;.5;..-_C""h""e;.;;u;;..;ng"""S""ha~W;.;.a;..;n..;.R""o"'a"'d"'"/..;.T~ai"'N""a"'n"'W..;.e;;;;s;.;.t..aS..;.tr""ee"'t'--------

2031 Desi nScheme:------------~~--------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20;;.3;..;1 _

Designed by: K_H _

♦ Traffic Flow (pcu/hr)
TN AM(PM)

830(645) ____;I,
1425(1480)----;,.

Checked by: EC _

1 i r
490(430) 465{445) 215(170)

N

<E--- 1955(1990)

STAGE I PHASE DIAGRAM
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'1+6p+3 G= IG=10 G=5 IG=14 G= IG=7 G= IG= G= IG=
1+6p+3 G= IG=lO G=5 IG=14 G= IG=7 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Design Proportion Saturation Flow
Widlh (rn) lane? turn? turning (rn) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB 

1A A 3.00 y N 15 830 100% 1565 0.530 645 100% 1565 0.412 
1B A 3.00 N N 475 2055 0.231 493 2055 0.240
1C A 3.00 N N 475 2055 0.231 493 2055 0.240
1D A 3.00 N N 475 2055 0.231 494 2055 0.240

Cheung Sha Wan Road WB 
2A A 3.40 y N 622 1955 0.318 633 1955 0.324
2B A 3.40 N N 666 2095 0.318 679 2095 0.324
2C A 3.40 N N 667 2095 0.318 678 2095 0.324

Tai Nan West Street NB 
3A C 3.30 y N 10 357 100% 1690 0.211 318 100% 1690 0.188 
3B C 3.30 N N 13 424 31% 2010 0.211 378 30% 2015 0.188
3C C 3.30 y N 15 389 55% 1845 0.211 349 49% 1855 0.188

4p B,C 5GM+ 12FG= 17 sec
5p B 5GM+ 11FG= 16 sec
6p B 5GM+ 12FG= 17 sec
7p A,B 5GM+ 11FG= 16 sec
Sp B 5GM+ 12FG= 17 sec
9p B,C 5GM+ 11FG= 16 sec

Notes: AM Peak 1+6p+3 PM Peak 1+6p+3
Sum of Critical v Y 0.742 Sum of Critical v Y 0.600
Lost Time L (sec) 34 Lost Time L (secl 34
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.653 Practical Y Ypr 0.665
Reserve Ca pacity RC -12% Reserve Capacity RC 11%

Date : 1""0"'/S""e"'p;.;;I2;.;.1__ Junction :_.....;;J.;.5_- ""C""h""eu"'n'"g"'S"'h"'a"'W.;.a;;;;n.;.;..;Ro""a"'d'-/-'T"-'a;;.i "'N~an-'-W=e""st'-S"'t;;.;re;..;e..;.t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J;;.5;..-_C""h""e;.;;u;;..;ng"""S""ha~W;.;;a;;..n..;.R""o"'a"'d"'"/..;.T~ai"'N""a'-n"'W..;.e;;;;s"'t""S""tr""ee"'t'--------

2037 ReferenceScheme:----------------------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20"'3'-'-7 _

Designed by: K_H _

♦ Traffic Flow (pcu/hr)
TN AM(PM)

865(680) ____;I,
1520(1575)-

Checked by: EC _

1 i r
520(455) 495{475) 230(185)

N

<E--- 1990(2080)

STAGE I PHASE DIAGRAM
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~~ ' 7 

'1+6p+3 G= IG=10 G=5 IG=14 G= IG=7 G= IG= G= IG=
1+6p+3 G= IG=l0 G=5 IG=14 G= IG=7 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Design Proportion Saturation Flow
Widlh (rn) lane? turn? turning (rn) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB 

1A A 3.00 y N 15 865 100% 1565 0.553 680 100% 1565 0.435 
1B A 3.00 N N 507 2055 0.247 525 2055 0.255
1C A 3.00 N N 507 2055 0.247 525 2055 0.255
1D A 3.00 N N 506 2055 0.246 525 2055 0.255

Cheung Sha Wan Road WB 
2A A 3.40 y N 633 1955 0.324 662 1955 0.339
2B A 3.40 N N 679 2095 0.324 709 2095 0.338
2C A 3.40 N N 678 2095 0.324 709 2095 0.338

Tai Nan West Street NB 
3A C 3.30 y N 10 380 100% 1690 0.225 339 100% 1690 0.201 
3B C 3.30 N N 13 451 31% 2010 0.224 404 29"/4 2015 0.200
3C C 3.30 y N 15 414 56% 1845 0.224 372 50% 1855 0.201

4p B,C 5GM+ 12FG= 17 sec
Sp B 5GM+ 11FG= 16 sec
6p B 5GM+ 12FG= 17 sec
7p A,B 5GM+ 11FG= 16 sec
Sp B 5GM+ 12FG= 17 sec
9p B,C 5GM+ 11FG= 16 sec

Notes: AM Peak 1+6p+3 PM Peak 1+6p+3
Sum of Critical v Y 0.778 Sum of Critical v Y 0.635
Lost Time L (sec) 34 Lost Time L (secl 34
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.653 Practical Y Ypr 0.665
Reserve Ca pacity RC -16% Reserve Capacity RC 5% 

Date : 1""0"'/S""e"'p;.;;I2'-'-1__ Junction :_.....;;J.;.5_- ""C""h""eu"'n'"g"'S"'h"'a"'W.;.a;;;;n.;.;;..;Ro""a"'d'-/-'T"-'a;;.i -'N~an-'-W=e""st'-S"'t;;.;re;..;e..;.t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J;;.5;..-_C""h""e;.;;u;;..;ng"""S""ha~W;.;;a;;..n..;.R""o"'a"'d"'"/..;.T~ai"'N""a'-n"'W..;.e;;;;s"'t""S""tr""ee"'t'--------

2037 Desi nScheme:------------~~--------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20"'3'-'-7 _

Designed by: K_H _

♦ Traffic Flow (pcu/hr)
TN AM(PM)

865(680) ____;I,
1525(1585)-

Checked by: EC _

1 i r
520(455) 495{475) 230(185)

N

<,--- 2105(2130)

STAGE I PHASE DIAGRAM
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'1+6p+3 G= IG=10 G=5 IG=14 G= IG=7 G= IG= G= IG=
1+6p+3 G= IG=l0 G=5 IG=14 G= IG=7 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Design Proportion Saturation Flow
Widlh (rn) lane? turn? turning (rn) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB

1A A 3.00 y N 15 865 100% 1565 0.553 680 100% 1565 0.435
1B A 3.00 N N 508 2055 0.247 528 2055 0.257
1C A 3.00 N N 508 2055 0.247 528 2055 0.257
1D A 3.00 N N 509 2055 0.248 529 2055 0.257

Cheung Sha Wan Road WB 
2A A 3.40 y N 670 1955 0.343 678 1955 0.347
2B A 3.40 N N 717 2095 0.342 726 2095 0.347
2C A 3.40 N N 718 2095 0.343 726 2095 0.347

Tai Nan West Street NB 
3A C 3.30 y N 10 380 100% 1690 0.225 339 100% 1690 0.201
3B C 3.30 N N 13 451 31% 2010 0.224 404 29"/4 2015 0.200
3C C 3.30 y N 15 414 56% 1845 0.224 372 50% 1855 0.201

4p B,C 5GM+ 12FG= 17 sec
Sp B 5GM+ 11FG= 16 sec
6p B 5GM+ 12FG= 17 sec
7p A,B 5GM+ 11FG= 16 sec
Sp B 5GM+ 12FG= 17 sec
9p B,C 5GM+ 11FG= 16 sec

Notes: AM Peak 1+6p+3 PM Peak 1+6p+3
Sum of Critical v Y 0.778 Sum of Critical v Y 0.635
Lost Time L (sec) 34 Lost Time L (secl 34
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.653 Practical Y Ypr 0.665
Reserve Ca pacity RC -16% Reserve Capacity RC 5% 

Date : 1""0"'/S""e"'p;.;;I2'-'-1__ Junction : _.....;;J.;.5_- ""C""h""eu"'n'"g"'S"'h"'a"'W.;.a;;;;n.;.;;..;Ro""a"'d'-/-'T"-'a;;.i -'N~an-'-W=e""st'-S"'t;;.;re;..;e..;.t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J"'5'---C""h""e;.;;u;;..;ng"""S""ha~W;.;.a;..;n..;.R""o"'a"'d"'"/..;.T~ai"'N""a"'n"'W..;.e;;;;s;.;.t..aS..;.tr""ee"'t'--------

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20"'3"'1 _

Scheme: 2_0_3_1_R_e_fe_r_en_ce~(wi_th_i_m~p_ro_v_e_m_e_nl~) _ Designed by: K_H _

♦ Traffic Flow (pcu/hr)
TN AM(PM)

830(645) ____;I,
1425(1480)----;,.

Checked by: EC _

1 i r
490(430) 465{445) 215(170)

N

<E--- 1870(1950)

STAGE I PHASE DIAGRAM
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)'~ ~~a\ 

~\. ~ ' ~rr ¼~ ~ f -~· ts"" 2
c"f-,:,"' - i - ,,i
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~--- -~
~~ ' 7 

'1+6p+3 G= IG=10 G=5 IG=14 G= IG=7 G= IG= G= IG=
2+6p+3 G= IG=l0 G=5 IG=14 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow
Width (rn) lane? turn? turning (rn) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB 

1A A 3.00 y N 15 463 100% 1565 0.296 434 100% 1565 0.277
1B A 3.00 N N 18 576 64% 1950 0.295 551 38% 1990 0.277
1C A 3.00 N N 608 2055 0.296 570 2055 0.277
1D A 3.00 N N 608 2055 0.296 570 2055 0.277

Cheung Sha Wan Road WB 
2A A 3.40 y N 595 1955 0.304 620 1955 0.317
2B A 3.40 N N 637 2095 0.304 665 2095 0.317 
2C A 3.40 N N 638 2095 0.305 665 2095 0.317 

Tai Nan West Street NB 
3A C 3.30 y N 10 357 100% 1690 0.211 318 100% 1690 0.188 
3B C 3.30 N N 13 424 31% 2010 0.211 378 30% 2015 0.188
3C C 3.30 y N 15 389 55% 1845 0.211 349 49% 1855 0.188

4p B,C 5GM+ 12FG= 17 sec
5p B 5GM+ 11FG= 16 sec
6p B 5GM+ 12FG= 17 sec
7p A,B 5GM+ 11FG= 16 sec
Sp B 5GM+ 12FG= 17 sec
9p B,C 5GM+ 11FG= 16 sec

Notes: AM Peak 1+6p+3 PM Peak 2+6p+3
Sum of Critical v Y 0.507 Sum of Critical v Y 0.506
Lost Time L (sec) 34 Lost Time L (secl 32
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.653 Practical Y Ypr 0.678
Reserve Ca pacity RC 29% Reserve Capacity RC 34% 

Dale : 1""0"'/S""e"'p;.;;I2;.;.1__



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J"'5'---C""h""e;.;;u;;..;ng"""S""ha~W;.;.a;..;n..;.R""o"'a"'d"'"/..;.T~ai"'N""a"'n"'W..;.e;;;;s;.;.t..aS..;.tr""ee"'t'--------

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20"'3"'1 _

Scheme: 20_3_1_D_es~ig~n-(w,_._th_i_m~p_ro_v_em_en_t_) _ Designed by: K_H _

♦ Traffic Flow (pcu/hr)
TN AM(PM)

830(645) ____;I,
1425(1480)----;,.

Checked by: EC _

1 i r
490(430) 465{445) 215(170)

N

<E--- 1955(1990)

STAGE I PHASE DIAGRAM

~~
)'~ ~~a\ 

~\. ~ ' ~rr ¼~ ~ f -~· ts"" 2
c"f-,:,"' - i - ,,i

5 

~--- -~
~~ ' 7 

'2+6p+3 G= IG=10 G=5 IG=14 G= IG=5 G= IG= G= IG=
2+6p+3 G= IG=l0 G=5 IG=14 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow
Widlh (rn) lane? turn? turning (rn) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB 

1A A 3.00 y N 15 463 100% 1565 0.296 434 100% 1565 0.277
1B A 3.00 N N 18 576 64% 1950 0.295 551 38% 1990 0.277
1C A 3.00 N N 608 2055 0.296 570 2055 0.277
1D A 3.00 N N 608 2055 0.296 570 2055 0.277

Cheung Sha Wan Road WB 
2A A 3.40 y N 622 1955 0.318 633 1955 0.324
2B A 3.40 N N 666 2095 0.318 679 2095 0.324 
2C A 3.40 N N 667 2095 0.318 678 2095 0.324

Tai Nan West Street NB 
3A C 3.30 y N 10 357 100% 1690 0.211 318 100% 1690 0.188 
3B C 3.30 N N 13 424 31% 2010 0.211 378 30% 2015 0.188
3C C 3.30 y N 15 389 55% 1845 0.211 349 49% 1855 0.188

4p B,C 5GM+ 12FG= 17 sec
5p B 5GM+ 11FG= 16 sec
6p B 5GM+ 12FG= 17 sec
7p A,B 5GM+ 11FG= 16 sec
Sp B 5GM+ 12FG= 17 sec
9p B,C 5GM+ 11FG= 16 sec

Notes: AM Peak 2+6p+3 PM Peak 2+6p+3
Sum of Critical v Y 0.530 Sum of Critical v Y 0.512
Lost Time L (sec) 32 Lost Time L (secl 32
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.668 Practical Y Ypr 0.678
Reserve Capacity RC 26% Reserve Capacity RC 32%

Date : 1""0"'/S""e"'p;.;;I2;.;.1__



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J"'5'---C""h""e;.;;u;;..;ng"""S""ha~W;.;;a""n""R""o"'a"'d"'"/..;.T~ai"'N""a"'n"'W..;.e;;;;s"'t""S""tr""ee"'t'--------

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20"'3'-'-7 _

Scheme: 2_0_3_7_R_e_fe_r_en_ce~(wi_th_i_m~p_ro_v_e_m_e_nl~) _ Designed by: K_H _

♦ Traffic Flow (pcu/hr)
TN AM(PM)

865(680) ____;I,
1520(1575)-

Checked by: EC _

1 i r
520(455) 495{475) 230(185)

N

<E--- 1990(2080)

STAGE I PHASE DIAGRAM

~~
)'~ ~~a\ 

~\. ~ ' ~rr ¼~ ~ f -~· ts"" 2
c"f-,:,"' - i - ,,i

5 

~--- -~
~~ ' 7 

'1+6p+3 G= IG=10 G=5 IG=14 G= IG=7 G= IG= G= IG=
2+6p+3 G= IG=l0 G=5 IG=14 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow
Width (rn) lane? turn? turning (rn) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB 

1A A 3.00 y N 15 489 100% 1565 0.312 460 100% 1565 0.294
1B A 3.00 N N 18 610 62% 1950 0.313 586 38% 1990 0.294
1C A 3.00 N N 643 2055 0.313 605 2055 0.294
1D A 3.00 N N 643 2055 0.313 604 2055 0.294

Cheung Sha Wan Road WB 
2A A 3.40 y N 633 1955 0.324 662 1955 0.339 
2B A 3.40 N N 679 2095 0.324 709 2095 0.338
2C A 3.40 N N 678 2095 0.324 709 2095 0.338

Tai Nan West Street NB 
3A C 3.30 y N 10 380 100% 1690 0.225 339 100% 1690 0.201
3B C 3.30 N N 13 451 31% 2010 0.224 404 29"/4 2015 0.200
3C C 3.30 y N 15 414 56% 1845 0.224 372 50% 1855 0.201

4p B,C 5GM+ 12FG= 17 sec
5p B 5GM+ 11FG= 16 sec
6p B 5GM+ 12FG= 17 sec
7p A,B 5GM+ 11FG= 16 sec
Sp B 5GM+ 12FG= 17 sec
9p B,C 5GM+ 11FG= 16 sec

Notes: AM Peak 1+6p+3 PM Peak 2+6p+3
Sum of Critical v Y 0.538 Sum of Critical v Y 0.539
Lost Time L (sec) 34 Lost Time L (secl 32
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.653 Practical Y Ypr 0.678
Reserve Capacity RC 21% Reserve Capacity RC 26% 

Dale : 1""0"'/S""e"'p;.;;I2'-'-1__



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J"'5'---C""h""e;.;;u;;..;ng"""S""ha~W;.;;a""n""R""o"'a"'d"'"/..;.T~ai"'N""a"'n"'W..;.e;;;;s"'t""S""tr""ee"'t'--------

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20"'3'-'-7 _

Scheme: 20_3_7_D_es~ig~n-(w,_._th_i_m~p_ro_v_em_en_t_) _ Designed by: K_H _

♦ Traffic Flow (pcu/hr)
TN AM(PM)

865(680) ____;I,
1525(1585)-

Checked by: EC _

1 i r
520(455) 495{475) 230(185)

N

<,--- 2105(2130)

STAGE I PHASE DIAGRAM

~~
)'~ ~~a\ 

~\. ~ ' ~rr ¼~ ~ f -~· ts"" 2
c"f-,:,"' - i - ,,i

5 

~--- -~
~~ ' 7 

'2+6p+3 G= IG=10 G=5 IG=14 G= IG=5 G= IG= G= IG=
2+6p+3 G= IG=l0 G=5 IG=14 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow
Widlh (rn) lane? turn? turning (rn) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB 

1A A 3.00 y N 15 490 100% 1565 0.313 462 100% 1565 0.295
1B A 3.00 N N 18 612 61% 1950 0.314 589 37% 1990 0.296
1C A 3.00 N N 644 2055 0.313 607 2055 0.295
1D A 3.00 N N 644 2055 0.313 607 2055 0.295

Cheung Sha Wan Road WB 
2A A 3.40 y N 670 1955 0.343 678 1955 0.347 
2B A 3.40 N N 717 2095 0.342 726 2095 0.347
2C A 3.40 N N 718 2095 0.343 726 2095 0.347

Tai Nan West Street NB 
3A C 3.30 y N 10 380 100% 1690 0.225 339 100% 1690 0.201
3B C 3.30 N N 13 451 31% 2010 0.224 404 29"/4 2015 0.200
3C C 3.30 y N 15 414 56% 1845 0.224 372 50% 1855 0.201

4p B,C 5GM+ 12FG= 17 sec
5p B 5GM+ 11FG= 16 sec
6p B 5GM+ 12FG= 17 sec
7p A,B 5GM+ 11FG= 16 sec
Sp B 5GM+ 12FG= 17 sec
9p B,C 5GM+ 11FG= 16 sec

Notes: AM Peak 2+6p+3 PM Peak 2+6p+3
Sum of Critical v Y 0.568 Sum of Critical v Y 0.547
Lost Time L (sec) 32 Lost Time L (secl 32
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.668 Practical Y Ypr 0.678
Reserve Ca pacity RC 18% Reserve Capacity RC 24%

Date : 1""0"'/S""e"'p;.;;12'-'-1__



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : -"JS"--- C=he""u""n.,.g..;.S""h.;;;;a..;.W.;..;ac;.n;.;.R..;.o;.;a;.;;d..;.l..;.C""h"'"eu"'n-'"g'-W=ah~S"'-tree=t--------

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20""2'"1 _

Scheme:----------------------- Existin Designed by: K_H _ Checked by: EC _

N Traffic Flow (pcu/hr)
">( AM(PM)

450{485)

j
260(185)

~

1585(1690)-
<,--- 1170(1235)

STAGE I PHASE DIAGRAM

~(
~

~(
~ '~-<i- 

"'b '
1+5p+3 G= IG=B G=14 IG=14 G= IG=6 G= IG= G= IG=
1+5p+3 G= IG=8 G=14 IG=14 G= IG=6 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (m) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB 

1A A 3.30 y N 504 1945 0.259 538 1945 0.277
1B A 3.30 N N 541 2085 0.259 576 2085 0.276
1C A 3.30 N N 540 2085 0.259 576 2085 0.276

Cheung Sha Wan Road WB 
2A A 3.30 y N 222 975 0.228 234 975 0.240
2B A 3.30 N N 474 2085 0.227 500 2085 0.240
2C A 3.30 N N 474 2085 0.227 501 2085 0.240

Cheung Wah Street SB
3A C 3.00 y N 10 124 100% 1665 0.074 88 100% 1665 0.053
3B C 3.00 N N 13 136 100% 1835 0.074 97 100% 1835 0.053
3C C 3.00 N N 18 235 100% 1895 0.124 253 100% 1895 0.134
3D C 3.00 y N 15 215 100% 1740 0.124 232 100% 1740 0.133

4p A.B 11GM+ 11FG= 22 sec
5p B 14GM+ 12FG= 26 sec

Notes: AM Peak 1+5p+3 PM Peak 1+5p+3
Sum of Critical v Y 0.383 Sum of Critical v Y 0.410
Lost Time L (sec) 40 Lost Time L (secl 40
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.610 Practical Y Ypr 0.623
Reserve Ca pacity RC 59% Reserve Capacity RC 52% 

Date : 1""0"'/S""e"'p;.;;12;.;.1__ Junction :____;J;.;;6_-...;;C;.;.h;.;;e.;;;;un-"g'-S;;..h...;;a;.;.W;.;..;;;;an;.;..;..R;.;;oa.;;;;d;;..l;.;.C;;..h-"e;.;;u;;..;ng"'-'-W;.;;a"'h"'S""tr;.;;ee;.;;t'---



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : -"JS"--- C=he""u""n.,.g..;.S""h.;;;;a..;.W.;..;ac;.n;..;R..;.o;.;a;.;;d..;.l..;.C""h"'"eu"'n-'"g'-W=ah~S"'-tree=t--------

2031 ReferenceScheme:----------------------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20""3"'1 _

Designed by: K_H _ Checked by: EC _

N Traffic Flow (pcu/hr)
">( AM(PM)

525{550)

j
335(235)

~

1845(1970)-
<E-- 1345(1400)

STAGE I PHASE DIAGRAM

~(
~

~(
~ '~-<i- 

"'b '
1+5p+3 G= IG=8 G=14 IG=14 G= IG=6 G= IG= G= IG=
1+5p+3 G= IG=8 G=14 IG=14 G= IG=6 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (m) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB 

1A A 3.30 y N 587 1945 0.302 627 1945 0.322 
1B A 3.30 N N 629 2085 0.302 671 2085 0.322
1C A 3.30 N N 629 2085 0.302 672 2085 0.322

Cheung Sha Wan Road WB 
2A A 3.30 y N 255 975 0.262 265 975 0.272
2B A 3.30 N N 545 2085 0.261 567 2085 0.272
2C A 3.30 N N 545 2085 0.261 568 2085 0.272

Cheung Wah Street SB 
3A C 3.00 y N 10 159 100% 1665 0.095 112 100% 1665 0.067
3B C 3.00 N N 13 176 100% 1835 0.096 123 100% 1835 0.067
3C C 3.00 N N 18 274 100% 1895 0.145 287 100% 1895 0.151
3D C 3.00 y N 15 251 100% 1740 0.144 263 100% 1740 0.151

4p A.B 11GM+ 11FG= 22 sec
Sp B 14GM+ 12FG= 26 sec

Notes: AM Peak 1+5p+3 PM Peak 1+5p+3
Sum of Critical v Y 0.446 Sum of Critical v Y 0.474
Lost Time L (sec) 40 Lost Time L (secl 40
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.610 Practical Y Ypr 0.623
Reserve Ca pacity RC 37% Reserve Capacity RC 32%

Date : 1""0"'/S""e"'p;.;;I2;.;.1__ Junction :____;J;.;;6_-...;;C;.;.h;.;;e.;;;;un-"g'-S;;..h...;;a'-W=an;.;..;..R;.;;oa.;;;;d;;..l'-C;;..h-"e;.;;u;;..;ng"'-'-W;.;;a"'h"'S""tr;.;;ee;.;;t'---



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : -"JS"--- C=he""u""n.,.g..;.S""h.;;;;a..;.W.;..;ac;.n;..;R..;.o;.;a;.;;d..;.l..;.C""h"'"eu"'n-'"g'-W=ah~S"'-tree=t--------

2031 Desi nScheme:------------~~--------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20""3"'1 _

Designed by: K_H _ Checked by: EC _

N Traffic Flow (pcu/hr)
">( AM(PM)

525{550)

j
335(235)

~

1845(1970)-
<,-- 1430(1440)

STAGE I PHASE DIAGRAM

~(
~

~(
~ '~-<i- 

"'b '
1+5p+3 G= IG=8 G=14 IG=14 G= IG=6 G= IG= G= IG=
1+5p+3 G= IG=8 G=14 IG=14 G= IG=6 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (m) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB 

1A A 3.30 y N 587 1945 0.302 627 1945 0.322 
1B A 3.30 N N 629 2085 0.302 671 2085 0.322
1C A 3.30 N N 629 2085 0.302 672 2085 0.322

Cheung Sha Wan Road WB 
2A A 3.30 y N 271 975 0.278 273 975 0.280
2B A 3.30 N N 579 2085 0.278 583 2085 0.280
2C A 3.30 N N 580 2085 0.278 584 2085 0.280

Cheung Wah Street SB 
3A C 3.00 y N 10 159 100% 1665 0.095 112 100% 1665 0.067
3B C 3.00 N N 13 176 100% 1835 0.096 123 100% 1835 0.067
3C C 3.00 N N 18 274 100% 1895 0.145 287 100% 1895 0.151
3D C 3.00 y N 15 251 100% 1740 0.144 263 100% 1740 0.151

4p A.B 11GM+ 11FG= 22 sec
Sp B 14GM+ 12FG= 26 sec

Notes: AM Peak 1+5p+3 PM Peak 1+5p+3
Sum of Critical v Y 0.446 Sum of Critical v Y 0.474
Lost Time L (sec) 40 Lost Time L (secl 40
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.610 Practical Y Ypr 0.623
Reserve Ca pacity RC 37% Reserve Capacity RC 32%

Date : 1""0"'/S""e"'p;.;;12;.;.1__ Junction :____;J;.;;6_-...;;C;.;.h;.;;e.;;;;un-"g'-S;;..h...;;a'-W=an;.;..;..R;.;;oa.;;;;d;;..l'-C;;..h-"e;.;;u;;..;ng"'-'-W;.;;a"'h"'S""tr;.;;ee;.;;t'---



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : -"JS"--- C=he""u""n.,.g..;.S""h.;;;;a..;.W.;..;ac;.n...;;R..;.o;.;a;.;;d..;.l..;.C""h"'"eu"'n-'"g'-W=ah~S"'-tree=t--------

2037 ReferenceScheme:----------------------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20""3'-'-7 _

Designed by: K_H _ Checked by: EC _

N Traffic Flow (pcu/hr)
">( AM(PM)

560{590)

j
355(250)

~

1965(2100)---;,.
<,-- 1435(1490)

STAGE I PHASE DIAGRAM

~(
~

~(
~ '~-<i- 

"'b '
1+5p+3 G= IG=8 G=14 IG=14 G= IG=6 G= IG= G= IG=
1+5p+3 G= IG=8 G=14 IG=14 G= IG=6 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (m) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB 

1A A 3.30 y N 625 1945 0.321 668 1945 0.343
1B A 3.30 N N 670 2085 0.321 716 2085 0.343
1C A 3.30 N N 670 2085 0.321 716 2085 0.343

Cheung Sha Wan Road WB 
2A A 3.30 y N 272 975 0.279 282 975 0.289
2B A 3.30 N N 581 2085 0.279 604 2085 0.290
2C A 3.30 N N 582 2085 0.279 604 2085 0.290

Cheung Wah Street SB
3A C 3.00 y N 10 169 100% 1665 0.102 119 100% 1665 0.071
3B C 3.00 N N 13 186 100% 1835 0.101 131 100% 1835 0.071
3C C 3.00 N N 18 292 100% 1895 0.154 308 100% 1895 0.163
3D C 3.00 y N 15 268 100% 1740 0.154 282 100% 1740 0.162

4p A.B 11GM+ 11FG= 22 sec
5p B 14GM+ 12FG= 26 sec

Notes: AM Peak 1+5p+3 PM Peak 1+5p+3
Sum of Critical v Y 0.475 Sum of Critical v Y 0.506
Lost Time L (sec) 40 Lost Time L (secl 40
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.610 Practical Y Ypr 0.623
Reserve Ca pacity RC 28% Reserve Capacity RC 23%

Date : 1""0"'/S""e"'p;.;;I2'-'-1__ Junction :____;J;.;;6_-...;;Cc.;.h;.;;e.;;;;un-"g'-S;;..h...;;a'-W=an;.;..;..R;.;;oa.;;;;d;;..l'-C;;..h-"e;.;;u;;..;ng"'-'-W;.;;a"'h"'S""tr;.;;ee;.;;t'---



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : -"JS"--- C=he""u""n.,.g..;.S""h.;;;;a..;.W.;..;ac;.n...;;R..;.o;.;a;.;;d..;.l..;.C""h"'"eu"'n-'"g'-W=ah~S"'-tree=t--------

2037 Desi nScheme:------------~~--------- 

JOB NO. : 51_9_06_4_1 _

Design Yea~ ;;;;.20""3'-'-7 _

Designed by: K_H _ Checked by: EC _

N Traffic Flow (pcu/hr)
">( AM(PM)

595{605)

j
410(285)

~

1970(2110)-
<E-- 1520(1530)

STAGE I PHASE DIAGRAM

~(
~

~(
~ '~-<i- 

"'b '
1+5p+3 G= IG=8 G=14 IG=14 G= IG=6 G= IG= G= IG=
1+5p+3 G= IG=8 G=14 IG=14 G= IG=6 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Slage Lane Nearside Opposed Radius for Gradienl Design Proportion Saturalion Flow Oesign Proportion Saturation Flow
Widlh (rn) lane? turn? turning (m) in% Flowq turning(%) nows factor Flowq turning(%) nows factor

w (YIN) (YIN) r g (pcu/hr) f (pculhr) y (pculhr) f (pculhr) y 
Cheung Sha Wan Road EB 

1A A 3.30 y N 627 1945 0.322 671 1945 0.345
1B A 3.30 N N 671 2085 0.322 720 2085 0.345 
1C A 3.30 N N 672 2085 0.322 719 2085 0.345

Cheung Sha Wan Road WB 
2A A 3.30 y N 288 975 0.295 290 975 0.297
2B A 3.30 N N 616 2085 0.295 620 2085 0.297
2C A 3.30 N N 616 2085 0.295 620 2085 0.297

Cheung Wah Street SB 
3A C 3.00 y N 10 195 100% 1665 0.117 136 100% 1665 0.082
3B C 3.00 N N 13 215 100% 1835 0.117 149 100% 1835 0.081
3C C 3.00 N N 18 310 100% 1895 0.164 315 100% 1895 0.166
3D C 3.00 y N 15 285 100% 1740 0.164 290 100% 1740 0.167

4p A.B 11GM+ 11FG= 22 sec
5p B 14GM+ 12FG= 26 sec

Notes: AM Peak 1+5p+3 PM Peak 1+5p+3
Sum of Critical v Y 0.486 Sum of Critical v Y 0.512
Lost Time L (sec) 40 Lost Time L (secl 40
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Ypr 0.610 Practical Y Ypr 0.623
Reserve Ca pacity RC 25% Reserve Capacity RC 22% 

Date : 1""0"'/S""e"'p;.;;I2'-'-1__ Junction :____;J;.;;6_-...;;Cc.;.h;.;;e.;;;;un-"g'-S;;..h...;;a'-W=an;.;..;..R;.;;oa.;;;;d;;..l'-C;;..h-"e;.;;u;;..;ng"'-'-W;.;;a"'h"'S""tr;.;;ee;.;;t'---



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~7_-~C~h~eu=n~gLS=h~a~W~a=n~R~o~a~d~/~H~in~gLW~a=h~S=t~,e~e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: =20~2~1 _

Scheme:----------------------- Existin Designed by: K_.H _ Checked by: EC _

+ N Traffic Flow (pculhr)
T AM(PM)

250(280)

J
280(315) ___;I,

1205( 1100) -------c►
360(460) ---;j,

i
20(30)

i
175(150)

350(365)

l 

<E------- 900(925)
,.,----- 80(75)

i
115(55)

STAGE I PHASE DIAGRAM 

1+3+4+5 G= IG=5 G= IG=6 G= IG=9
1+3+4+5 G= IG=5 G= IG=6 G= IG=9 G= IG=10 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Cheung Sha Wan Road WB
1A A,E 3.50 y N 13 305 26% 1905 0.160 312 24% 1910 0.163
1B A,E 3.50 N N 338 2105 0.161 344 2105 0.163
1C A,E 3.50 N N 337 2105 0.160 344 2105 0.163

Cheung Sha Wan Road EB
2A A,B 3.20 y N 13 449 62% 1800 0.249 424 74% 1775 0.239
2B A,B 3.20 N N 518 2075 0.250 496 2075 0.239
2C A,B 3.20 N N 518 2075 0.250 495 2075 0.239
3A B 3.20 N N 23 360 100% 1945 0.185 460 100% 1945 0.237

Hing Wah Street SB
4A C 3.30 y N 195 1945 0.100 210 1945 0.108
4B C 3.30 N N 30 207 25% 2060 0.100 222 30% 2055 0.108
4C C 3.30 N N 28 198 100% 1975 0.100 213 100% 1975 0.108

Hing Wah Street NB
SA D 3.50 y N 15 160 13% 1940 0.082 120 25% 1915 0.063
5B D 3.50 N N 30 150 77% 1825 0.082 115 48% 1850 0.062

6p A,B,C,E 7GM+ 7FG = 14 sec
7p D 8GM+ 8FG = 16 sec
Sp B,C,D 9GM+ 9FG = 18 sec
9p C,E 9GM+ 9FG = 18 sec

10p A,B,D,E 11GM+ 11FG= 22 sec
11p C 7GM+ 7FG = 14 sec

Notes: AM Peak 1+3+4+5 PM Peak 1+3+4+5
Sum of Critical y Y 0.529 Sum of Critical y Y 0.571
Lost Time L (sec) 26 Lost Time L (sec) 26
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.711 Practical Y Yr,r 0.720
Reserve Capacity RC 35% Reserve Capacity RC 26%

Date : 1_0_/S_e~p_/2_1__ Junction : J_7_-_C_h_e_u~ng~S_h_a_W_a_n _R_oa_d_/_H_i~ng~W_a_h_S_tr_ee_t__



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~7_-~C~h~eu=n~gLS=h~a~W~a=n~R~o~a~d~/~H~in~gLW~a=h~S=t~,e~e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: =20~3~1 _

Scheme.----------------------- 2031 Reference Designed by: K_.H _ Checked by: EC _

+ N Traffic Flow (pculhr)
T AM(PM)

300(320)

J
310(355) -----4- 

1415( 1305) -----c►
445(540) ---;j,

i
20(35)

i
200(175)

395(405)

l 

<E---- 1025(1040)
,.,--- 110(100)

i
170(85)

STAGE I PHASE DIAGRAM 

1+3+4+5 G= IG=5 G= IG=6 G= IG=9
1+3+4+5 G= IG=5 G= IG=6 G= IG=9 G= IG=10 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Cheung Sha Wan Road WB
1A A,E 3.50 y N 13 352 31% 1895 0.186 355 28% 1900 0.187
1B A,E 3.50 N N 392 2105 0.186 393 2105 0.187
1C A,E 3.50 N N 391 2105 0.186 392 2105 0.186

Cheung Sha Wan Road EB
2A A,B 3.20 y N 13 523 59% 1805 0.290 499 71% 1785 0.280
2B A,B 3.20 N N 601 2075 0.290 581 2075 0.280
2C A,B 3.20 N N 601 2075 0.290 580 2075 0.280
3A B 3.20 N N 23 445 100% 1945 0.229 540 100% 1945 0.278

Hing Wah Street SB
4A C 3.30 y N 226 1945 0.116 236 1945 0.121
4B C 3.30 N N 30 239 29% 2055 0.116 249 32% 2050 0.121
4C C 3.30 N N 28 230 100% 1975 0.116 240 100% 1975 0.122

Hing Wah Street NB
SA D 3.50 y N 15 202 10% 1945 0.104 151 23% 1920 0.079
SB D 3.50 N N 30 188 90% 1815 0.104 144 59% 1840 0.078

6p A,B,C,E 7GM+ 7FG = 14 sec
7p D BGM+ BFG = 16 sec
Sp B,C,D 9GM+ 9FG = 18 sec
9p C,E 9GM+ 9FG = 18 sec

10p A,B,D,E 11GM+ 11FG= 22 sec
11p C 7GM+ 7FG = 14 sec

Notes: AM Peak 1+3+4+5 PM Peak 1+3+4+5
Sum of Critical y Y 0.635 Sum of Critical y Y 0.665 
Lost Time L (sec) 26 Lost Time L (sec) 26
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.711 Practical Y Yr,r 0.720
Reserve Capacity RC 12% Reserve Capacity RC 8% 

Date : 1_0_/S_e~p_/2_1__ Junction : J_7_-_C_h_e_u~ng~S_h_a_W_a_n _R_oa_d_/_H_i~ng~W_a_h_S_tr_ee_t__



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~7_-~C~h~eu=n~gLS=h~a~W~a=n~R~o~a~d~/~H~in~gLW~a=h~S=t~,e~e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: =20~3~1 _

Scheme:------------~---------- 2031 Desi n Designed by: K_.H _ Checked by: EC _

p Traffic Flow (pculhr)
AM(PM)

300(320) 395(405)

J l 

310(355) -----4- 
1415( 1305) -------c►

445(540) ---;j,

i i i
40(50) 200(175) 185(105)

STAGE I PHASE DIAGRAM 

<E------- 1085(1065)
,.,----- 110(100)

1+3+4+5 G= IG=5 G= IG=6 G= IG=9
1+3+4+5 G= IG=5 G= IG=6 G= IG=9 G= IG=10 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Cheung Sha Wan Road WB
1A A,E 3.50 y N 13 371 30% 1895 0.196 383 28% 1900 0.191 
1B A,E 3.50 N N 412 2105 0.198 401 2105 0.190
1C A,E 3.50 N N 412 2105 0.198 401 2105 0.190

Cheung Sha Wan Road EB
2A A,B 3.20 y N 13 523 59% 1805 0.290 499 71% 1785 0.280
2B A,B 3.20 N N 801 2075 0.290 581 2075 0.280
2C A,B 3.20 N N 801 2075 0.290 580 2075 0.280
3A B 3.20 N N 23 445 100% 1945 0.229 540 100% 1945 0.278

Hing Wah Street SB
4A C 3.30 y N 226 1945 0.116 236 1945 0.121
4B C 3.30 N N 30 239 29% 2055 0.116 249 32% 2050 0.121
4C C 3.30 N N 28 230 100% 1975 0.116 240 100% 1975 0.122

Hing Wah Street NB
SA D 3.50 y N 15 219 18% 1930 0.113 188 30% 1910 0.088
SB D 3.50 N N 30 208 90% 1815 0.113 182 65% 1835 0.088

6p A,B,C,E 7GM+ 7FG = 14 sec
7p D BGM+ BFG = 16 sec
Sp B,C,D 9GM+ 9FG = 18 sec
9p C,E 9GM+ 9FG = 18 sec

10p A,B,D,E 11GM+ 11FG= 22 sec
11p C 7GM+ 7FG = 14 sec

Notes: AM Peak 1+3+4+5 PM Peak 1+3+4+5
Sum of Critical y Y 0.655 Sum of Critical y Y 0.678
Lost Time L (sec) 28 Lost Time L (sec) 26
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.711 Practical Y Yr,r 0.720
Reserve Capacity RC 9% Reserve Capacity RC 6% 

Date : 1_0_/S_e~p_/2_1__ Junction : J_7_-_C_h_e_u~ng~S_h_a_W_a_n _R_oa_d_/_H_i~ng~W_a_h_S_tr_ee_t__



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~7_-~C~h~eu=n~gLS=h~a~W~a=n~R~o~a~d~/~H~in~gLW~a=h~S=t~,e~e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: =20~3~7 _

Scheme.----------------------- 2037 Reference Designed by: K_.H _ Checked by: EC _

+ N Traffic Flow (pculhr)
T AM(PM)

320(345)

J
335(380) -----4- 

1505( 1390) -----c►
475(575)----;j,

i
25(35)

i
215(190)

420(435)

l 

<E---- 1095(1110)
,.,--- 115(105)

i
175(90)

STAGE I PHASE DIAGRAM 

1+3+4+5 G= IG=5 G= IG=6 G= IG=9
1+3+4+5 G= IG=5 G= IG=6 G= IG=9 G= IG=10 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Cheung Sha Wan Road WB
1A A,E 3.50 y N 13 376 31% 1895 0.198 378 28% 1900 0.199
1B A,E 3.50 N N 417 2105 0.198 419 2105 0.199 
1C A,E 3.50 N N 417 2105 0.198 418 2105 0.199

Cheung Sha Wan Road EB
2A A,B 3.20 y N 13 558 60% 1805 0.309 532 71% 1780 0.299
2B A,B 3.20 N N 641 2075 0.309 619 2075 0.298
2C A,B 3.20 N N 641 2075 0.309 619 2075 0.298
3A B 3.20 N N 23 475 100% 1945 0.244 575 100% 1945 0.296

Hing Wah Street SB
4A C 3.30 y N 241 1945 0.124 254 1945 0.131
4B C 3.30 N N 30 254 30% 2055 0.124 268 32% 2050 0.131
4C C 3.30 N N 28 245 100% 1975 0.124 258 100% 1975 0.131

Hing Wah Street NB
SA D 3.50 y N 15 215 12% 1940 0.111 161 22% 1925 0.084
SB D 3.50 N N 30 200 88% 1815 0.110 154 58% 1840 0.084

6p A,B,C,E 7GM+ 7FG = 14 sec
7p D BGM+ BFG = 16 sec
Sp B,C,D 9GM+ 9FG = 18 sec
9p C,E 9GM+ 9FG = 18 sec

10p A,B,D,E 11GM+ 11FG= 22 sec
11p C 7GM+ 7FG = 14 sec

Notes: AM Peak 1+3+4+5 PM Peak 1+3+4+5
Sum of Critical y Y 0.678 Sum of Critical y Y 0.709
Lost Time L (sec) 26 Lost Time L (sec) 26
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.711 Practical Y Yr,r 0.720
Reserve Capacity RC 5% Reserve Capacity RC 2% 

Date : 1_0_/S_e~p_/2_1__ Junction : J_7_-_C_h_e_u~ng~S_h_a_W_a_n _R_oa_d_/_H_i~ng~W_a_h_S_tr_ee_t__



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~7_-~C~h~eu=n~gLS=h~a~W~a=n~R~o~a~d~/~H~in~gLW~a=h~S=t~,e~e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: =20~3~7 _

Scheme:------------~---------- 2037 Desi n Designed by: K_.H _ Checked by: EC _

p Traffic Flow (pculhr)
AM(PM)

320(345) 420(435)

J l 

395(430) ____4- 
1505( 1390) -------c►

475(575)----;j,

i i i
45(50) 220(200) 190(110)

STAGE I PHASE DIAGRAM 

<E------- 1155(1135)
,.,----- 115(105)

1+3+4+5 G= IG=5 G= IG=6 G= IG=9
1+3+4+5 G= IG=5 G= IG=6 G= IG=9 G= IG=10 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Cheung Sha Wan Road WB
1A A,E 3.50 y N 13 395 29% 1900 0.208 386 27% 1905 0.203
1B A,E 3.50 N N 438 2105 0.208 427 2105 0.203 
1C A,E 3.50 N N 437 2105 0.208 427 2105 0.203

Cheung Sha Wan Road EB
2A A,B 3.20 y N 13 572 69% 1785 0.320 544 79% 1765 0.308
2B A,B 3.20 N N 664 2075 0.320 638 2075 0.307
2C A,B 3.20 N N 664 2075 0.320 638 2075 0.307
3A B 3.20 N N 23 475 100% 1945 0.244 575 100% 1945 0.296

Hing Wah Street SB
4A C 3.30 y N 241 1945 0.124 254 1945 0.131
4B C 3.30 N N 30 254 30% 2055 0.124 268 32% 2050 0.131
4C C 3.30 N N 28 245 100% 1975 0.124 258 100% 1975 0.131

Hing Wah Street NB
SA D 3.50 y N 15 234 19% 1930 0.121 184 27% 1915 0.096
SB D 3.50 N N 30 221 86% 1815 0.122 176 63% 1835 0.096

6p A,B,C,E 7GM+ 7FG = 14 sec
7p D BGM+ BFG = 16 sec
8p B,C,D 9GM+ 9FG = 18 sec
9p C,E 9GM+ 9FG = 18 sec

10p A,B,D,E 11GM+ 11FG= 22 sec
11p C 7GM+ 7FG = 14 sec

Notes: AM Peak 1+3+4+5 PM Peak 1+3+4+5
Sum of Critical y Y 0.698 Sum of Critical y Y 0.725
Lost Time L (sec) 26 Lost Time L (sec) 26
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.711 Practical Y Yr,r 0.720
Reserve Capacity RC 2% Reserve Capacity RC -1% 

Date : 1_0_/S_e~p_/2_1__ Junction : J_7_-_C_h_e_u~ng~S_h_a_W_a_n _R_oa_d_/_H_i~ng~W_a_h_S_tr_ee_t__



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~7_-~C~h~e~u~ng~S~ha~W~a~n~R~o~a~d~/~H~in~gLW=a~h~S~tr~e~et~--------

JOB NO. : 5_19_□_6_41 _

Design Year: 2~0~3~1 _

Scheme : 2_0_31_R_ef_e_re_n_c_e~(w,_·_th_j~un_c_ti_o_n_im_p~r_ov_e_me_n_t)~---- Designed by: K_.H _ Checked by: E_C _

+ N Traffic Flow (pculhr)
T AM(PM)

300(320)

J
310(355) -----4- 

1415( 1305) -------c►
445(540) ---;j,

i
20(35)

i
200(175)

395(405)

l 

<E------- 1025( 1040)
,.,----- 110(100)

i
170(85)

STAGE I PHASE DIAGRAM 

1+3+4+5 G= IG=5 G= IG=6 G= IG=9
1+3+4+7p G= IG=5 G= IG=6 G= IG=11 G=8 IG=10 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Cheung Sha Wan Road WB
1A A,E 3.50 y N 13 352 31% 1895 0.186 355 28% 1900 0.187
1B A,E 3.50 N N 392 2105 0.186 393 2105 0.187
1C A,E 3.50 N N 391 2105 0.186 392 2105 0.186

Cheung Sha Wan Road EB
2A A,B 3.20 y N 13 523 59% 1805 0.290 499 71% 1785 0.280
2B A,B 3.20 N N 601 2075 0.290 581 2075 0.280
2C A,B 3.20 N N 601 2075 0.290 580 2075 0.280
3A B 3.20 N N 23 445 100% 1945 0.229 540 100% 1945 0.278

Hing Wah Street SB
4A C 3.30 y N 156 1360 0.115 160 1360 0.118
4B C 3.30 N N 239 2085 0.115 245 2085 0.118
4C C 3.30 N N 30 150 100% 1985 0.076 160 100% 1985 0.081
4D C 3.30 N N 28 150 100% 1975 0.076 160 100% 1975 0.081

Hing Wah Street NB 
SA D 3.50 y N 15 20 100% 1785 0.011 35 100% 1785 0.020
SB D 3.50 N N 189 2105 0.090 132 2105 0.063
SC D 3.50 N N 30 181 94% 2010 0.090 128 66% 2035 0.063

6p A,B,C,E 7GM+ 7FG = 14 sec
7p D 8GM+ 8FG = 16 sec
Sp B,C,D 9GM+ 9FG = 18 sec
9p C,E 9GM+ 9FG = 18 sec
10p A,B,D,E 11GM+ 11FG= 22 sec
11p C 7GM+ 7FG = 14 sec

Notes: AM Peak 1+3+4+5 PM Peak 1+3+4+7p
Sum of Critical y Y 0.620 Sum of Critical y Y 0.582
Lost Time L (sec) 26 Lost Time L (sec) 37
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.711 Practical Y Yr,r 0.644
Reserve Capacity RC 15% Reserve Capacity RC 11%

Date : 10_/_S~ep~/_2_1 __ Junction : J_7_- _C_h_eu_n~g~S_h_a_W_a_n_R_o_a_d_/ _H_in~g_W_ah_S_tre_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~7_-~C~h~e~u~ng~S~ha~W~a~n~R~o~a~d~/~H~in~gLW=a~h~S~tr~e~et~--------

JOB NO. : 5_19_□_6_41 _

Design Year: 2~0~3~1 _

Scheme : 2_0_31_D_e_si_gn~(wi_-_lh_j_un_ct_i_on_im~p_ro_v_e_me_n~t) _ Designed by: K_.H _

p Traffic Flow (pculhr)
AM(PM)

300(320) 395(405)

J l 

310(355) -----4- 
1415( 1305) -------c►

445(540) ---;j,

i i i
40(50) 200(175) 185(105)

STAGE I PHASE DIAGRAM 

Checked by: E_C _

<E------- 1085(1065)
,.,----- 110(100)

1+3+4+5 G= IG=5 G= IG=6 G= IG=9
1+3+4+7p G= IG=5 G= IG=6 G= IG=11 G=8 IG=10 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlh(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Cheung Sha Wan Road WB
1A A,E 3.50 y N 13 371 30% 1895 0.196 383 28% 1900 0.191 
1B A,E 3.50 N N 412 2105 0.198 401 2105 0.190
1C A,E 3.50 N N 412 2105 0.198 401 2105 0.190

Cheung Sha Wan Road EB
2A A,B 3.20 y N 13 523 59% 1805 0.290 499 71% 1785 0.280
2B A,B 3.20 N N 801 2075 0.290 581 2075 0.280
2C A,B 3.20 N N 801 2075 0.290 580 2075 0.280
3A B 3.20 N N 23 445 100% 1945 0.229 540 100% 1945 0.278

Hing Wah Street SB
4A C 3.30 y N 156 1360 0.115 160 1360 0.118
4B C 3.30 N N 239 2085 0.115 245 2085 0.118
4C C 3.30 N N 30 150 100% 1985 0.078 160 100% 1985 0.081
4D C 3.30 N N 28 150 100% 1975 0.078 160 100% 1975 0.081

Hing Wah Street NB 
SA D 3.50 y N 15 40 100% 1785 0.022 50 100% 1785 0.028
5B D 3.50 N N 197 2105 0.094 143 2105 0.068
SC D 3.50 N N 30 188 98% 2005 0.094 137 77% 2025 0.068

6p A,B,C,E 7GM+ 7FG = 14 sec
7p D SGM+ SFG = 16 sec
Sp B,C,D 9GM+ 9FG = 18 sec
9p C,E 9GM+ 9FG = 18 sec
10p A,B,D,E 11GM+ 11FG= 22 sec
11p C 7GM+ 7FG = 14 sec

Notes: AM Peak 1+3+4+5 PM Peak 1+3+4+7p
Sum of Critical y Y 0.633 Sum of Critical y Y 0.586 
Lost Time L (sec) 28 Lost Time L (sec) 37
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.711 Practical Y Yr,r 0.644
Reserve Capacity RC 12% Reserve Capacity RC 10%

Date : 10_/_S~ep~/_2_1 __ Junction : J_7_- _C_h_eu_n~g~S_h_a_W_a_n_R_o_a_d_/ _H_in~g_W_ah_S_tre_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~7_-~C~h~e~u~ng~S~ha~W~a~n~R~o~a~d~/~H~in~gLW=a~h~S~tr~e~et~--------

JOB NO. : 5_19_□_6_41 _

Design Year: 2~0~3~7 _

Scheme : 2_0_37_R_ef_e_re_n_c_e~(w,_·_th_j~un_c_ti_o_n_im_p~r_ov_e_me_n_t)~---- Designed by: K_.H _ Checked by: E_C _

+ N Traffic Flow (pculhr)
T AM(PM)

320(345)

J
335(380) -----4- 

1505( 1390) -------c►
475(575)----;j,

i
25(35)

i
215(190)

420(435)

l 

<E------- 1095(1110)
,.,----- 115(105)

i
175(90)

STAGE I PHASE DIAGRAM 

1+3+4+5 G= IG=5 G= IG=6 G= IG=9
1+3+4+7p G= IG=5 G= IG=6 G= IG=11 G=8 IG=10 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 
Cheung Sha Wan Road WB

1A A,E 3.50 y N 13 376 31% 1895 0.198 378 28% 1900 0.199
1B A,E 3.50 N N 417 2105 0.198 419 2105 0.199 
1C A,E 3.50 N N 417 2105 0.198 418 2105 0.199

Cheung Sha Wan Road EB
2A A,B 3.20 y N 13 558 60% 1805 0.309 532 71% 1780 0.299
2B A,B 3.20 N N 641 2075 0.309 619 2075 0.298
2C A,B 3.20 N N 641 2075 0.309 619 2075 0.298
3A B 3.20 N N 23 475 100% 1945 0.244 575 100% 1945 0.296

Hing Wah Street SB
4A C 3.30 y N 166 1360 0.122 172 1360 0.126
4B C 3.30 N N 254 2085 0.122 263 2085 0.126
4C C 3.30 N N 30 160 100% 1985 0.081 173 100% 1985 0.087
4D C 3.30 N N 28 160 100% 1975 0.081 172 100% 1975 0.087

Hing Wah Street NB 
SA D 3.50 y N 15 25 100% 1785 0.014 35 100% 1785 0.020
5B D 3.50 N N 199 2105 0.095 142 2105 0.067
SC D 3.50 N N 30 191 92% 2015 0.095 138 65% 2040 0.068

6p A,B,C,E 7GM+ 7FG = 14 sec
7p D BGM+ BFG = 16 sec
Sp B,C,D 9GM+ 9FG = 18 sec
9p C,E 9GM+ 9FG = 18 sec
10p A,B,D,E 11GM+ 11FG= 22 sec
11p C 7GM+ 7FG = 14 sec

Notes: AM Peak 1+3+4+5 PM Peak 1+3+4+7p
Sum of Critical y Y 0.659 Sum of Critical y Y 0.621
Lost Time L (sec) 26 Lost Time L (sec) 37
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.711 Practical Y Yr,r 0.644
Reserve Capacity RC 8% Reserve Capacity RC 4% 

Date : 10_/_S~ep~/_2_1 __ Junction : J_7_- _C_h_eu_n~g~S_h_a_W_a_n_R_o_a_d_/ _H_in~g_W_ah_S_tre_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~7_-~C~h~eu=n~gLS=h~a~W~a=n~R~o~a~d~/~H~in~gLW~a=h~S=t~,e~e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: =20~3~7 _

Scheme: 2_0_3_7_D_e_si_gn~(wi_·lh~ju_n_ct_io_n_im_pr_o_ve_me_n-t) _ Designed by: K_.H _

p Traffic Flow (pculhr)
AM(PM)

320(345) 420(435)

J l 

395(430) ____4- 
1505( 1390) -------c►

475(575)----;j,

i i i
45(50) 220(200) 190(110)

STAGE I PHASE DIAGRAM 

Checked by: EC _

<E------- 1155(1135)
,.,----- 115(105)

1+3+4+5 G= IG=5 G= IG=6 G= IG=9
1+3+4+5 G= IG=5 G= IG=6 G= IG=9 G= IG=10 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlh(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Cheung Sha Wan Road WB
1A A,E 3.50 y N 13 395 29% 1900 0.208 386 27% 1905 0.203
1B A,E 3.50 N N 438 2105 0.208 427 2105 0.203 
1C A,E 3.50 N N 437 2105 0.208 427 2105 0.203

Cheung Sha Wan Road EB
2A A,B 3.20 y N 13 572 69% 1785 0.320 544 79% 1765 0.308
2B A,B 3.20 N N 664 2075 0.320 638 2075 0.307
2C A,B 3.20 N N 664 2075 0.320 638 2075 0.307
3A B 3.20 N N 23 475 100% 1945 0.244 575 100% 1945 0.296

Hing Wah Street SB
4A C 3.30 y N 166 1360 0.122 172 1360 0.126
4B C 3.30 N N 254 2085 0.122 263 2085 0.126
4C C 3.30 N N 30 160 100% 1985 0.081 173 100% 1985 0.087
4D C 3.30 N N 28 160 100% 1975 0.081 172 100% 1975 0.087

Hing Wah Street NB 
SA D 3.50 y N 15 45 100% 1785 0.025 50 100% 1785 0.028
5B D 3.50 N N 210 2105 0.100 158 2105 0.075 
SC D 3.50 N N 30 200 95% 2010 0.100 152 72% 2030 0.075

6p A,B,C,E 7GM+ 7FG = 14 sec
7p D SGM+ SFG = 16 sec
8p B,C,D 9GM+ 9FG = 18 sec
9p C,E 9GM+ 9FG = 18 sec
10p A,B,D,E 11GM+ 11FG= 22 sec
11p C 7GM+ 7FG = 14 sec

Notes: AM Peak 1+3+4+5 PM Peak 1+3+4+5
Sum of Critical y Y 0.674 Sum of Critical y Y 0.700
Lost Time L (sec) 26 Lost Time L (sec) 26
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.711 Practical Y Yr,r 0.720
Reserve Capacity RC 6% Reserve Capacity RC 3% 

Date : 1_0_/S_e~p_/2_1__ Junction : J_7_-_C_h_e_u~ng~S_h_a_W_a_n _R_oa_d_/_H_i~ng~W_a_h_S_tr_ee_t__



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J~8~-~C~he~u=n~g~S~h=a~W~a=n~R~o=a=d~/~To=n~k=in~S~tre=e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: =20=2~1 _

Scheme:----------------------- Existin Designed by: K_.H _

135(140)

J

Checked by: EC _

+ N Traffic Flow (pculhr) 
T AM(PM) 

470(415)

!
100(125)

l
155(150)----"'

1135(940) --------;► ,L_ 190(245)
<E-------- 750(840)
~ 230(255)

i i
120(110) 510(535)

STAGE I PHASE DIAGRAM 

~'xY4 ~~J/; 

~

D ~~t~v~ ~~(.(~.· ~/4( :ii~( ,.~ ;t/%, ~~:I~~ q~~ 
3+4+6+1 G= IG=7 G= IG=7 G= IG=7 G= IG= G= IG=7
3+4+6+1 G= IG=7 G= IG=7 G= IG=7 G= IG= G= IG=7

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Cheung Sha Wan Road EB
1A D,E 3.50 y N 13 398 39% 1875 0.212 335 45% 1865 0.180 
1B D,E 3.50 N N 446 2105 0.212 378 2105 0.180
1C D,E 3.50 N N 446 2105 0.212 377 2105 0.179

Cheung Sha Wan Road WB
2A A,E 3.00 y N 18 298 77% 1795 0.166 333 77% 1795 0.186
2B A,E 3.00 N N 341 2055 0.166 381 2055 0.185
2C A,E 3.00 N N 341 2055 0.166 381 2055 0.185
3A A 3.00 N N 28 190 100% 1560 0.122 245 100% 1560 0.157

Tonkin Street NB
4A B 3.00 y N 13 120 100% 1370 0.088 110 100% 1370 0.080
4B B 3.00 N N 170 2055 0.083 178 2055 0.087
4C B 3.00 N N 170 2055 0.083 179 2055 0.087
4D B 3.00 N N 170 2055 0.083 178 2055 0.087

Tonkin Street SB
5A B,C 3.50 y N 15 83 100% 715 0.116 79 100% 715 0.110
5B B,C 3.50 N N 18 243 7% 2090 0.116 229 20% 2070 0.111
SC B,C 3.50 N N 244 2105 0.116 232 2105 0.110
6A C 3.50 N N 25 135 100% 1985 0.068 140 100% 1985 0.071

7p A 5GM+ 9FG = 14 sec
Sp A,D,E 7GM+ 13FG = 20 sec
9p C 5GM+ 9FG = 14 sec

10p A,B,C 5GM+ 10FG = 15 sec
11p D 5GM+ 9FG = 14 sec
12p D 6GM+ 11FG= 17 sec
13p B,C,D 6GM+ 11FG= 17 sec

Notes: AM Peak 3+4+6+1 PM Peak 3+4+6+1
Sum of Critical y Y 0.490 Sum of Critical y Y 0.494
Lost Time L (sec) 24 Lost Time L (sec) 24
Cycle Time c (sec) 136 Cycle Time c (sec) 136
Practical Y Yr,r 0.741 Practical Y Yr,r 0.741
Reserve Capacity RC 51% Reserve Capacity RC 50%

Date : 1_0_/S_e~p_/2_1__ Junction : J8_-C_h_e_un~g~S_h_a_W_an_Ro_a_d_/_T_o_nk_in_S_tre_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J~8~-~C~he~u=n~g~S~h=a~W~a=n~R~o=a=d~/~To=n~k=in~S~tre=e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: =20~3~1 _

Scheme.----------------------- 2031 Reference Designed by: K_.H _

155(155)

J

Checked by: EC _

+ N Traffic Flow (pculhr)
T AM(PM)

535(470)

!
110(140)

l
185(185)----"'

1370(1135)-----;► ,L_ 210(275)
-<E----- 865(955)
~ 285(315)

i i
135(125) 645(630)

STAGE I PHASE DIAGRAM 

~'xY4 ~~J/; 

~

D ~~t~v~ ~~(.(~.· ~/4( :ii~( ,.~ ;t/%, ~~:I~~ q~~ 
3+4+6+1 G= IG=7 G= IG=7 G= IG=7 G= IG= G= IG=7
3+4+6+1 G= IG=7 G= IG=7 G= IG=7 G= IG= G= IG=7

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Cheung Sha Wan Road EB
1A D,E 3.50 y N 13 480 39% 1880 0.255 405 46% 1865 0.217
1B D,E 3.50 N N 538 2105 0.256 458 2105 0.218
1C D,E 3.50 N N 537 2105 0.255 457 2105 0.217

Cheung Sha Wan Road WB
2A A,E 3.00 y N 18 349 82% 1790 0.195 385 82% 1790 0.215
2B A,E 3.00 N N 401 2055 0.195 443 2055 0.216
2C A,E 3.00 N N 400 2055 0.195 442 2055 0.215
3A A 3.00 N N 28 210 100% 1560 0.135 275 100% 1560 0.176

Tonkin Street NB
4A B 3.00 y N 13 135 100% 1370 0.099 125 100% 1370 0.091
4B B 3.00 N N 215 2055 0.105 210 2055 0.102
4C B 3.00 N N 215 2055 0.105 210 2055 0.102
4D B 3.00 N N 215 2055 0.105 210 2055 0.102

Tonkin Street SB
5A B,C 3.50 y N 15 94 100% 715 0.131 89 100% 715 0.124
5B B,C 3.50 N N 18 275 6% 2095 0.131 256 20% 2070 0.125
5C B,C 3.50 N N 276 2105 0.131 263 2105 0.125
6A C 3.50 N N 25 155 100% 1985 0.078 155 100% 1985 0.078

7p A 5GM+ 9FG = 14 sec
Sp A,D,E 7GM+ 13FG = 20 sec
9p C 5GM+ 9FG = 14 sec

10p A,B,C 5GM+ 10FG = 15 sec
11p D 5GM+ 9FG = 14 sec
12p D 6GM+ 11FG= 17 sec
13p B,C,D 6GM+ 11FG= 17 sec

Notes: AM Peak 3+4+6+1 PM Peak 3+4+6+1
Sum of Critical y Y 0.573 Sum of Critical y Y 0.574
Lost Time L (sec) 24 Lost Time L (sec) 24
Cycle Time c (sec) 136 Cycle Time c (sec) 136
Practical Y Yr,r 0.741 Practical Y Yr,r 0.741
Reserve Capacity RC 29% Reserve Capacity RC 29% 

Date : 1_0_/S_e~p_/2_1__ Junction : J8_-C_h_e_un~g~S_h_a_W_an_Ro_a_d_/_T_o_nk_in_S_tre_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J~8~-~C~he~u=n~g~S~h=a~W~a=n~R~o=a=d~/~To=n~k=in~S~tre=e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: =20~3~1 _

Scheme:------------~---------- 2031 Desi n Designed by: K_.H _

155(155)

J

Checked by: EC _

+ N Traffic Flow (pculhr)
T AM(PM)

535(470)

!
110(140)

l
185(185)----"'

1385( 1155) --------;► ,L_ 210(275)
<E-------- 925(980)
~ 285(315)

i i
135(125) 645(630)

STAGE I PHASE DIAGRAM 

~'xY4 ~~J/; 

~

D ~~t~v~ ~~(.(~.· ~/4( :ii~( ,.~ ;t/%, ~~:I~~ q~~ 
3+4+6+1 G= IG=7 G= IG=7 G= IG=7 G= IG= G= IG=7
3+4+6+1 G= IG=7 G= IG=7 G= IG=7 G= IG= G= IG=7

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Cheung Sha Wan Road EB
1A D,E 3.50 y N 13 484 38% 1880 0.257 411 45% 1865 0.220
1B D,E 3.50 N N 543 2105 0.258 465 2105 0.221
1C D,E 3.50 N N 543 2105 0.258 464 2105 0.220

Cheung Sha Wan Road WB
2A A,E 3.00 y N 18 368 77% 1795 0.205 393 80% 1790 0.220
2B A,E 3.00 N N 421 2055 0.205 451 2055 0.219
2C A,E 3.00 N N 421 2055 0.205 451 2055 0.219
3A A 3.00 N N 28 210 100% 1560 0.135 275 100% 1560 0.176

Tonkin Street NB
4A B 3.00 y N 13 135 100% 1370 0.099 125 100% 1370 0.091
4B B 3.00 N N 215 2055 0.105 210 2055 0.102
4C B 3.00 N N 215 2055 0.105 210 2055 0.102
4D B 3.00 N N 215 2055 0.105 210 2055 0.102

Tonkin Street SB
5A B,C 3.50 y N 15 94 100% 715 0.131 89 100% 715 0.124
5B B,C 3.50 N N 18 275 6% 2095 0.131 258 20% 2070 0.125
5C B,C 3.50 N N 276 2105 0.131 263 2105 0.125
6A C 3.50 N N 25 155 100% 1985 0.078 155 100% 1985 0.078

7p A 5GM+ 9FG = 14 sec
Sp A,D,E 7GM+ 13FG = 20 sec
9p C 5GM+ 9FG = 14 sec

10p A,B,C 5GM+ 10FG = 15 sec
11p D 5GM+ 9FG = 14 sec
12p D 6GM+ 11FG= 17 sec
13p B,C,D 6GM+ 11FG= 17 sec

Notes: AM Peak 3+4+6+1 PM Peak 3+4+6+1
Sum of Critical y Y 0.575 Sum of Critical y Y 0.577
Lost Time L (sec) 24 Lost Time L (sec) 24
Cycle Time c (sec) 136 Cycle Time c (sec) 136
Practical Y Yr,r 0.741 Practical Y Yr,r 0.741
Reserve Capacity RC 29% Reserve Capacity RC 28%

Date : 1_0_/S_e~p_/2_1__ Junction : J8_-C_h_e_un~g~S_h_a_W_an_Ro_a_d_/_T_o_nk_in_S_tre_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J~8~-~C~he~u=n~g~S~h=a~W~a=n~R~o=a=d~/~To=n~k=in~S~tre=e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: =20~3=7 _

Scheme.----------------------- 2037 Reference Designed by: K_.H _

165(165)

J

Checked by: EC _

+ N Traffic Flow (pculhr)
T AM(PM)

570(500)

!
120(150)

l
195(200)----"'

1460( 1205) -----;► ,L_ 225(290)
-<E----- 925(1020)
~ 305(335)

i i
145(130) 685(675)

STAGE I PHASE DIAGRAM 

~'xY4 ~~J/; 

~

D ~~t~v~ ~~(.(~.· ~/4( :ii~( ,.~ ;t/%, ~~:I~~ q~~ 
3+4+6+1 G= IG=7 G= IG=7 G= IG=7 G= IG= G= IG=7
3+4+6+1 G= IG=7 G= IG=7 G= IG=7 G= IG= G= IG=7

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 
Cheung Sha Wan Road EB

1A D,E 3.50 y N 13 511 38% 1880 0.272 431 46% 1860 0.232
1B D,E 3.50 N N 572 2105 0.272 487 2105 0.231
1C D,E 3.50 N N 572 2105 0.272 487 2105 0.231

Cheung Sha Wan Road WB
2A A,E 3.00 y N 18 373 82% 1790 0.208 411 82% 1790 0.230
2B A,E 3.00 N N 429 2055 0.209 472 2055 0.230
2C A,E 3.00 N N 428 2055 0.208 472 2055 0.230
3A A 3.00 N N 28 225 100% 1560 0.144 290 100% 1560 0.186

Tonkin Street NB
4A B 3.00 y N 13 145 100% 1370 0.106 130 100% 1370 0.095
4B B 3.00 N N 228 2055 0.111 225 2055 0.109
4C B 3.00 N N 229 2055 0.111 225 2055 0.109
4D B 3.00 N N 228 2055 0.111 225 2055 0.109

Tonkin Street SB
5A B,C 3.50 y N 15 100 100% 715 0.140 95 100% 715 0.133
5B B,C 3.50 N N 18 294 7% 2095 0.140 275 20% 2070 0.133
5C B,C 3.50 N N 296 2105 0.141 280 2105 0.133
6A C 3.50 N N 25 165 100% 1985 0.083 165 100% 1985 0.083

7p A 5GM+ 9FG = 14 sec
Sp A,D,E 7GM+ 13FG = 20 sec
9p C 5GM+ 9FG = 14 sec

10p A,B,C 5GM+ 10FG = 15 sec
11p D 5GM+ 9FG = 14 sec
12p D 6GM+ 11FG= 17 sec
13p B,C,D 6GM+ 11FG= 17 sec

Notes: AM Peak 3+4+6+1 PM Peak 3+4+6+1
Sum of Critical y Y 0.611 Sum of Critical y Y 0.610
Lost Time L (sec) 24 Lost Time L (sec) 24
Cycle Time c (sec) 136 Cycle Time c (sec) 136
Practical Y Yr,r 0.741 Practical Y Yr,r 0.741
Reserve Capacity RC 21% Reserve Capacity RC 21%

Date : 1_0_/S_e~p_/2_1__ Junction : J8_-C_h_e_un~g~S_h_a_W_an_Ro_a_d_/_T_o_nk_in_S_tre_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : J~8~-~C~he~u=n~g~S~h=a~W~a=n~R~o=a=d~/~To=n~k=in~S~tre=e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: =20~3=7 _

Scheme:------------~---------- 2037 Desi n Designed by: K_.H _

165(165)

J

Checked by: EC _

+ N Traffic Flow (pculhr)
T AM(PM)

595(520)

!
120(150)

l
195(200)----"'

1475( 1225) --------;► ,L_ 225(290)
<E-------- 985(1045)
~ 305(335)

i i
145(130) 685(675)

STAGE I PHASE DIAGRAM 

~'xY4 ~~J/; 

~

D ~~t~v~ ~~(.(~.· ~/4( :ii~( ,.~ ;t/%, ~~:I~~ q~~ 
3+4+6+1 G= IG=7 G= IG=7 G= IG=7 G= IG= G= IG=7
3+4+6+1 G= IG=7 G= IG=7 G= IG=7 G= IG= G= IG=7

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Cheung Sha Wan Road EB
1A D,E 3.50 y N 13 515 38% 1880 0.274 437 46% 1865 0.234
1B D,E 3.50 N N 578 2105 0.275 494 2105 0.235 
1C D,E 3.50 N N 577 2105 0.274 494 2105 0.235 

Cheung Sha Wan Road WB
2A A,E 3.00 y N 18 392 78% 1795 0.218 419 80% 1790 0.234
2B A,E 3.00 N N 449 2055 0.218 481 2055 0.234
2C A,E 3.00 N N 449 2055 0.218 480 2055 0.234
3A A 3.00 N N 28 225 100% 1560 0.144 290 100% 1560 0.186

Tonkin Street NB
4A B 3.00 y N 13 145 100% 1370 0.106 130 100% 1370 0.095
4B B 3.00 N N 226 2055 0.111 225 2055 0.109
4C B 3.00 N N 229 2055 0.111 225 2055 0.109
4D B 3.00 N N 226 2055 0.111 225 2055 0.109

Tonkin Street SB
5A B,C 3.50 y N 15 104 100% 715 0.145 98 100% 715 0.137
5B B,C 3.50 N N 18 305 5% 2095 0.146 284 18% 2070 0.137
SC B,C 3.50 N N 306 2105 0.145 266 2105 0.137
6A C 3.50 N N 25 165 100% 1965 0.083 165 100% 1965 0.083

7p A 5GM+ 9FG = 14 sec
Sp A,D,E 7GM+ 13FG = 20 sec
9p C 5GM+ 9FG = 14 sec

10p A,B,C 5GM+ 10FG = 15 sec
11p D 5GM+ 9FG = 14 sec
12p D 6GM+ 11FG= 17 sec
13p B,C,D 6GM+ 11FG= 17 sec

Notes: AM Peak 3+4+6+1 PM Peak 3+4+6+1
Sum of Critical y Y 0.613 Sum of Critical y Y 0.613
Lost Time L (sec) 24 Lost Time L (sec) 24
Cycle Time c (sec) 136 Cycle Time c (sec) 136
Practical Y Yr,r 0.741 Practical Y Yr,r 0.741
Reserve Capacity RC 21% Reserve Capacity RC 21%

Date : 1_0_/S_e~p_/2_1__ Junction : J6_-C_h_e_un~g~S_h_a_W_an_Ro_a_d_/_T_o_nk_in_S_tre_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J9~- =La=i~C~h=i ~K~o~k ~R=oa=d=/~C=h~e~u~n~g~L~a~i S=t~,e~e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: 2=0~2~1 _

Scheme:------------------------- Existin Designed by: K_.H _ Checked by: E_C _

/. N
Traffic Flow (pculhr)
AM(PM)

1500(1375)-------;,.

175(190)

l
~N

<E------- 1025(910)

STAGE I PHASE DIAGRAM 

A @ B C

1.

~-~

~c-uos,,.,,1

~~~
~~TC-5'~ --I '

~ " ~"t.a1 Chi t<ok A:OriKI , 6 1----- 
'¥''"' "" ...=>2 "' ...=>2 "'1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Lai Chi Kok Road EB
1A A 3.60 y N 724 1975 0.367 664 1975 0.336
1B A 3.60 N N 776 2115 0.367 711 2115 0.336

Lai Chi Kok Road WB
2A B,C 4.50 y N 125 2065 0.061 195 2065 0.094
2B B,C 3.50 N N 513 2105 0.244 455 2105 0.216
2C B,C 3.50 N N 512 2105 0.243 455 2105 0.216

Cheung Lai Street SB
3A C 3.50 y N 15 87 100% 1070 0.081 94 100% 1070 0.088
3B C 3.50 y N 18 88 100% 1085 0.081 96 100% 1085 0.088

4p A,B 10GM + 11FG= 21 sec
5p B 11GM+ 12FG = 23 sec
6p A 11GM+ 13FG = 24 sec

Notes: AM Peak 1+2 PM Peak 1+2
Sum of Critical y Y 0.611 Sum of Critical y Y 0.552
Lost Time L (sec) 13 Lost Time L (sec) 13
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.806 Practical Y Yr,r 0.810
Reserve Capacity RC 32% Reserve Capacity RC 47%

Date : 10_/_S~ep~/_2_1 __ Junction : J_9_-_L_a_i _C_h_i K_o_k_R_o_a_d_/_C_h_e_u~ng~La_i_S_tr_e_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J9~- =La=i~C~h=i ~K~o~k ~R=oa=d=/~C=h~e~u~n~g~L~a~i S=t~,e~e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: 2=0~3~1 _

Scheme.------------------------- 2031 Reference Designed by: K_.H _ Checked by: E_C _

/_ N
Traffic Flow (pculhr)
AM(PM)

1995(1795) ----;,.

195(210)

l
~N

<E---- 1355(1175)

STAGE I PHASE DIAGRAM 

A @ B C

1-

~-~

~c-uos,,.,,1

~~~
~~TC-5'~ --1 '

~ " ~"t.a1 Chi t<ok A:OriKI , 6 1----- 
'¥''"' "- ...=>2 "' ...=>2 "'1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Lai Chi Kok Road EB
1A A 3.60 y N 963 1975 0.488 887 1975 0.439
1B A 3.80 N N 1032 2115 0.488 928 2115 0.439

Lai Chi Kok Road WB
2A B,C 4.50 y N 140 2085 0.068 220 2065 0.107
2B B,C 3.50 N N 678 2105 0.322 588 2105 0.279
2C B,C 3.50 N N 677 2105 0.322 587 2105 0.279

Cheung Lai Street SB
3A C 3.50 y N 15 97 100% 1070 0.091 104 100% 1070 0.097
3B C 3.50 y N 18 98 100% 1085 0.090 106 100% 1085 0.098

4p A,B 10GM + 11FG= 21 sec
5p B 11GM+ 12FG = 23 sec
6p A 11GM+ 13FG = 24 sec

Notes: AM Peak 1+2 PM Peak 1+2
Sum of Critical y Y 0.810 Sum of Critical y Y 0.718
Lost Time L (sec) 13 Lost Time L (sec) 13
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.806 Practical Y Yr,r 0.810
Reserve Capacity RC -1% Reserve Capacity RC 13%

Date : 10_/_S~ep~/_2_1 __ Junction : J_9_-_L_a_i _C_h_i K_o_k_R_o_a_d_/_C_h_e_u~ng~La_i_S_tr_e_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J9~- =La=i~C~h=i ~K~o~k ~R=oa=d=/~C=h~e~u~n~g~L~a~i S=t~,e~e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: 2=0~3~1 _

Scheme:------------------------- 2031 Desi n Designed by: K_.H _ Checked by: E_C _

/. N
Traffic Flow (pculhr)
AM(PM)

2070(1835)-------;,.

195(210)

l
~N

<E------- 1365(1185)

STAGE I PHASE DIAGRAM 

A @ B C

1.

~-~

~c-uos,,.,,1

~~~
~~TC-5'~ --I '

~ " ~"t.a1 Chi t<ok A:OriKI , 6 1----- 
'¥''"' "" ...=>2 "' ...=>2 "'1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Lai Chi Kok Road EB
1A A 3.60 y N 1000 1975 0.506 886 1975 0.449
1B A 3.60 N N 1070 2115 0.506 949 2115 0.449 

Lai Chi Kok Road WB
2A B,C 4.50 y N 140 2065 0.068 220 2065 0.107
2B B,C 3.50 N N 683 2105 0.324 593 2105 0.282
2C B,C 3.50 N N 682 2105 0.324 592 2105 0.281

Cheung Lai Street SB
3A C 3.50 y N 15 97 100% 1070 0.091 104 100% 1070 0.097
3B C 3.50 y N 18 98 100% 1085 0.090 106 100% 1085 0.098

4p A,B 10GM + 11FG= 21 sec
5p B 11GM+ 12FG = 23 sec
6p A 11GM+ 13FG = 24 sec

Notes: AM Peak 1+2 PM Peak 1+2
Sum of Critical y Y 0.831 Sum of Critical y Y 0.730
Lost Time L (sec) 13 Lost Time L (sec) 13
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.806 Practical Y Yr,r 0.810
Reserve Capacity RC -3% Reserve Capacity RC 11%

Date : 10_/_S~ep~/_2_1 __ Junction : J_9_-_L_a_i _C_h_i K_o_k_R_o_a_d_/_C_h_e_u~ng~La_i_S_lr_e_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J9~- =La=i~C~h=i ~K~o~k ~R=oa=d=/~C=h~e~u~n~g~L~a~i S=t~,e~e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: 2=0~3~7 _

Scheme.------------------------- 2037 Reference Designed by: K_.H _ Checked by: E_C _

/_ N
Traffic Flow (pculhr)
AM(PM)

2110(1900)----;..

210(225)

l
~N

<E---- 1430(1245)

STAGE I PHASE DIAGRAM 

A @ B C

1-

~-~

~c-uos,,.,,1

~~~
~~TC-5'~ --1 '

~ " ~"t.a1 Chi t<ok A:OriKI , 6 1----- 
'¥''"' "- ...=>2 "' ...=>2 "'1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Lai Chi Kok Road EB
1A A 3.60 y N 1019 1975 0.516 917 1975 0.464
1B A 3.60 N N 1091 2115 0.516 983 2115 0.465 

Lai Chi Kok Road WB
2A B,C 4.50 y N 150 2085 0.073 230 2065 0.111
2B B,C 3.50 N N 715 2105 0.340 823 2105 0.296 
2C B,C 3.50 N N 715 2105 0.340 622 2105 0.295

Cheung Lai Street SB
3A C 3.50 y N 15 104 100% 1070 0.097 112 100% 1070 0.105
3B C 3.50 y N 18 108 100% 1085 0.098 113 100% 1085 0.104

4p A,B 10GM + 11FG= 21 sec
5p B 11GM+ 12FG = 23 sec
6p A 11GM+ 13FG = 24 sec

Notes: AM Peak 1+2 PM Peak 1+2
Sum of Critical y Y 0.856 Sum of Critical y Y 0.761
Lost Time L (sec) 13 Lost Time L (sec) 13
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.806 Practical Y Yr,r 0.810
Reserve Capacity RC -6% Reserve Capacity RC 6% 

Date : 10_/_S~ep~/_2_1 __ Junction : J_9_-_L_a_i _C_h_i K_o_k_R_o_a_d_/_C_h_e_u~ng~La_i_S_lr_e_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J9~- =La=i~C~h=i ~K~o~k ~R=oa=d=/~C=h~e~u~n~g~L~a~i S=t~,e~e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: 2=0~3~7 _

Scheme:------------------------- 2037 Desi n Designed by: K_.H _ Checked by: E_C _

/. N
Traffic Flow (pculhr)
AM(PM)

2185( 1940) -------;,.

210(225)

l
~N

<E------- 1440(1255)

STAGE I PHASE DIAGRAM 

A @ B C

1.

~-~

~c-uos,,.,,1

~~~
~~TC-5'~ --I '

~ " ~"t.a1 Chi t<ok A:OriKI , 6 1----- 
'¥''"' "" ...=>2 "' ...=>2 "'1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Propo rtion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Lai Chi Kok Road EB
1A A 3.60 y N 1055 1975 0.534 937 1975 0.474

1B A 3.60 N N 1130 2115 0.534 1003 2115 0.474

Lai Chi Kok Road WB
2A B,C 4.50 y N 150 2085 0.073 230 2065 0.111

2B B,C 3.50 N N 720 2105 0.342 828 2105 0.298 
2C B,C 3.50 N N 720 2105 0.342 627 2105 0.298

Cheung Lai Street SB
3A C 3.50 y N 15 104 100% 1070 0.097 112 100% 1070 0.105

3B C 3.50 y N 18 108 100% 1085 0.098 113 100% 1085 0.104

4p A,B 10GM + 11FG= 21 sec
5p B 11GM+ 12FG = 23 sec
6p A 11GM+ 13FG = 24 sec

Notes: AM Peak 1+2 PM Peak 1+2
Sum of Critical y Y 0.876 Sum of Critical y Y 0.773
Lost Time L (sec) 13 Lost Time L (sec) 13
Cycle Time c (sec) 124 Cycle Time c (sec) 130

Practical Y Yr,r 0.806 Practical Y Yr,r 0.810
Reserve Capacity RC -8% Reserve Capacity RC 5% 

Date : 10_/_S~ep~/_2_1 __ Junction : J_9_-_L_a_i _C_h_i K_o_k_R_o_a_d_/_C_h_e_u~ng~La_i_S_lr_e_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J9~- =La=i~C~h=i ~K~o~k ~R=oa=d=/~C=h~e~u~n~g~L~a~i S=t~,e~e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: 2=0~3~1 _

Scheme : 2_0_31_R_ef_e_re_n_c_e~(w,_·_th_j~un_c_ti_o_n_im_p~r_ov_e_me_n~t)~---- Designed by: K_.H _ Checked by: E_C _

/. N
Traffic Flow (pculhr)
AM(PM)

1995( 1795) -------;,.

195(210)

l
~N

<E------- 1355(1175)

STAGE I PHASE DIAGRAM 

A @ B C

j__

~-~

~c-uos,,.,,1

~~~
~~TC-5'~ --I '

~ " ~"t.a1 Chi t<ok A:OriKI , 6 1----- 
'¥''"' "" ...=>2 "' ...=>2 "'1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Lai Chi Kok Road EB

1A A 3.30 y N 542 1555 0.349 487 1555 0.313

1B A 3.30 N N 727 2085 0.349 654 2085 0.314 
1C A 3.30 N N 726 2085 0.348 654 2085 0.314 

Lai Chi Kok Road WB

2A B,C 4.50 y N 150 2085 0.073 230 2065 0.111

2B B,C 3.50 N N 678 2105 0.322 588 2105 0.279

2C B,C 3.50 N N 677 2105 0.322 587 2105 0.279

Cheung Lai Street SB

3A C 3.50 y N 15 97 100% 895 0.108 104 100% 895 0.118

3B C 3.50 y N 18 98 100% 905 0.108 106 100% 905 0.117

4p A,B 10GM + 11FG= 21 sec
5p B 11GM+ 12FG = 23 sec
6p A 11GM+ 13FG = 24 sec

Notes: AM Peak 1+2 PM Peak 1+2

Sum of Critical y Y 0.671 Sum of Critical y Y 0.593
Lost Time L (sec) 13 Lost Time L (sec) 13
Cycle Time c (sec) 124 Cycle Time c (sec) 130

Practical Y Yr,r 0.806 Practical Y Yr,r 0.810
Reserve Capacity RC 20% Reserve Capacity RC 37%

Date : 10_/_S~ep~/_2_1 __ Junction : J_9_-_L_a_i _C_h_i K_o_k_R_o_a_d_/_C_h_e_u~ng~La_i_S_lr_e_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J9~- =La=i~C~h=i ~K~o~k ~R=oa=d=/~C=h~e~u~n~g~L~a~i S=t~,e~e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: 2=0~3~1 _

Scheme : 2_0_31_D_e_si_gn~(wi_-_lh_j_un_ct_i_on_im~p_ro_v_e_me_n~t) _ Designed by: K_.H _ Checked by: E_C _

/. N
Traffic Flow (pculhr)
AM(PM)

2070(1835)-------;,.

195(210)

l
~N

<E------- 1365(1185)

STAGE I PHASE DIAGRAM 

A @ B C

j__

~-~

~c-uos,,.,,1

~~~
~~TC-5'~ --I '

~ " ~"t.a1 Chi t<ok A:OriKI , 6 1----- 
'¥''"' "" ...=>2 "' ...=>2 "'1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlh(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Lai Chi Kok Road EB

1A A 3.30 y N 562 1555 0.361 498 1555 0.320

1B A 3.30 N N 754 2085 0.362 669 2085 0.321

1C A 3.30 N N 754 2085 0.362 668 2085 0.320

Lai Chi Kok Road WB

2A B,C 4.50 y N 150 2085 0.073 230 2065 0.111

2B B,C 3.50 N N 683 2105 0.324 593 2105 0.282

2C B,C 3.50 N N 682 2105 0.324 592 2105 0.281

Cheung Lai Street SB

3A C 3.50 y N 15 97 100% 895 0.108 104 100% 895 0.118

3B C 3.50 y N 18 98 100% 905 0.108 106 100% 905 0.117

4p A,B 10GM + 11FG= 21 sec

5p B 11GM+ 12FG = 23 sec

6p A 11GM+ 13FG = 24 sec

Notes: AM Peak 1+2 PM Peak 1+2

Sum of Critical y Y 0.686 Sum of Critical y Y 0.603
Lost Time L (sec) 13 Lost Time L (sec) 13
Cycle Time c (sec) 124 Cycle Time c (sec) 130

Practical Y Yr,r 0.806 Practical Y Yr,r 0.810
Reserve Capacity RC 17% Reserve Capacity RC 34%

Date : 10_/_S~ep~/_2_1 __ Junction : J_9_-_L_a_i _C_h_i K_o_k_R_o_a_d_/_C_h_e_u~ng~La_i_S_lr_e_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J9~- =La=i~C~h=i ~K~o~k ~R=oa=d=/~C=h~e~u~n~g~L~a~i S=t~,e~e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: 2=0~3~7 _

Scheme : 2_0_37_R_ef_e_re_n_c_e~(w,_·_th_j~un_c_ti_o_n_im_p~r_ov_e_me_n~t)~---- Designed by: K_.H _ Checked by: E_C _

/. N
Traffic Flow (pculhr)
AM(PM)

2110(1900)-------;,.

210(225)

l
~N

<E------- 1430(1245)

STAGE I PHASE DIAGRAM 

A @ B C

j__

~-~

~c-uos,,.,,1

~~~
~~TC-5'~ --I '

~ " ~"t.a1 Chi t<ok A:OriKI , 6 1----- 
'¥''"' "" ...=>2 "' ...=>2 "'1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Lai Chi Kok Road EB
1A A 3.30 y N 573 1555 0.368 516 1555 0.332
1B A 3.30 N N 769 2085 0.369 692 2085 0.332
1C A 3.30 N N 768 2085 0.368 692 2085 0.332

Lai Chi Kok Road we
2A B,C 4.50 y N 150 2085 0.073 230 2065 0.111
2B B,C 3.50 N N 715 2105 0.340 823 2105 0.296 
2C B,C 3.50 N N 715 2105 0.340 622 2105 0.295

Cheung Lai Street SB
3A C 3.50 y N 15 104 100% 895 0.116 112 100% 895 0.125
3B C 3.50 y N 18 108 100% 905 0.117 113 100% 905 0.125

4p A,B 10GM + 11FG= 21 sec
5p B 11GM+ 12FG = 23 sec
6p A 11GM+ 13FG = 24 sec

Notes: AM Peak 1+2 PM Peak 1+2
Sum of Critical y Y 0.708 Sum of Critical y Y 0.628
Lost Time L (sec) 13 Lost Time L (sec) 13
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.806 Practical Y Yr,r 0.810
Reserve Capacity RC 14% Reserve Capacity RC 29%

Date : 10_/_S~ep~/_2_1 __ Junction : J_9_-_L_a_i _C_h_i K_o_k_R_o_a_d_/_C_h_e_u~ng~La_i_S_lr_e_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J9~- =La=i~C~h=i ~K~o~k ~R=oa=d=/~C=h~e~u~n~g~L~a~i S=t~,e~e~t _

JOB NO. : 5_19_□_6_41 _

Design Year: 2=0~3~7 _

Scheme: 2_0_37_D_e_si_gn~(wi_-_lh_j_un_ct_i_on_im~p_ro_v_e_me_n~t) _ Designed by: K_.H _ Checked by: E_C _

/. N
Traffic Flow (pculhr)
AM(PM)

2185( 1940) -------;,.

210(225)

l
~N

<E------- 1440(1255)

STAGE I PHASE DIAGRAM 

A @ B C

j__

~-~

~c-uos,,.,,1

~~~
~~TC-5'~ --I '

~ " ~"t.a1 Chi t<ok A:OriKI , 6 1----- 
'¥''"' "" ...=>2 "' ...=>2 "'1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

1+2 G= IG=8 G= IG= G= IG=7 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlh(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 
Lai Chi Kok Road EB

1A A 3.30 y N 593 1555 0.381 527 1555 0.339

1B A 3.30 N N 796 2085 0.382 707 2085 0.339

1C A 3.30 N N 796 2085 0.382 706 2085 0.339

Lai Chi Kok Road WB

2A B,C 4.50 y N 150 2085 0.073 230 2065 0.111

2B B,C 3.50 N N 720 2105 0.342 828 2105 0.298 
2C B,C 3.50 N N 720 2105 0.342 627 2105 0.298

Cheung Lai Street SB

3A C 3.50 y N 15 104 100% 895 0.116 112 100% 895 0.125

3B C 3.50 y N 18 108 100% 905 0.117 113 100% 905 0.125

4p A,B 10GM + 11FG= 21 sec
5p B 11GM+ 12FG = 23 sec
6p A 11GM+ 13FG = 24 sec

Notes: AM Peak 1+2 PM Peak 1+2
Sum of Critical y Y 0.724 Sum of Critical y Y 0.637
Lost Time L (sec) 13 Lost Time L (sec) 13
Cycle Time c (sec) 124 Cycle Time c (sec) 130

Practical Y Yr,r 0.806 Practical Y Yr,r 0.810
Reserve Capacity RC 11% Reserve Capacity RC 27%

Date : 10_/_S~ep~/_2_1 __ Junction : J_9_-_L_a_i _C_h_i K_o_k_R_o_a_d_/_C_h_e_u~ng~La_i_S_lr_e_e_t _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~1=0_-=La~i C~h=i~K~o~k~R~o=a=d~/~T=un~gLC=h=a~u~S~t~,e~e~t~/T=a~i=N=a=n~W~es~t~S~tre=et~-----

JOB NO. : 5_19_□_6_41 _

Design Year: 2~0~2~1 _

Scheme:------------------------- Existin 

=~:::~- ---'

'

Designed by: K_.H _

1 Traffic Flow (pculhr)
1-- N AM(PM)

350(270)~
420(455) --------;►
510(505) ---;j,
395(335)~

Checked by: E_C _

,L_ 735(690)
<E-------- 505(480)
~ 10(15)

N

i
250(290)

STAGE I PHASE DIAGRAM A~ A~ A~ 
~'~~ 

)l~

~=
)l~))D~

~~~ ~~ ~~
1+11p+3 G= IG=8 G=5 IG=12 G= IG=12 G= IG= G= IG=
1+4+3 G= IG=5 G= IG=5 G= IG=12 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 
Lai Chi Kok Road EB 

1A A 3.60 N N 482 2115 0.228 445 2115 0.210
1B A 3.60 N N 10 423 93% 1855 0.228 395 85% 1875 0.211 

Lai Chi Kok Road EB 
2A A 3.30 y N 10 168 100% 1690 0.099 157 100% 1690 0.093
2B A 3.30 N N 13 186 98% 1865 0.100 180 63% 1940 0.093
2C A 3.30 N N 208 2085 0.100 194 2085 0.093
2D A 3.30 N N 208 2085 0.100 194 2085 0.093

Lai Chi Kok Road WB 
3A C 3.40 y N 249 1955 0.127 239 1955 0.122
3B C 3.40 N N 266 2095 0.127 256 2095 0.122
JC C 3.40 N N 23 369 100% 1965 0.188 346 100% 1965 0.176
3D C 3.40 N N 20 366 100% 1950 0.188 344 100% 1950 0.176 
3E C 3.50 y N 18 182 5% 1955 0.093 175 9% 1950 0.090
3F C 3.50 N N 196 2105 0.093 188 2105 0.089
3G C 3.50 N N 137 1475 0.093 132 1475 0.089

Tung Chau Street NB 
4A B 3.80 y N 30 120 100% 1900 0.063 140 100% 1900 0.074 
4B B 3.80 N N 35 130 100% 2045 0.064 150 100% 2045 0.073

5p B.C 6GM+ 12FG = 18 sec
6p A,B 5GM+ 9FG = 14 sec
7p B,C 5GM+ 8FG = 13 sec
Sp A,C 5GM+ 9FG = 14 sec
9p A,B 6GM+ 11FG= 17 sec

10p B,C 5GM+ 9FG = 14 sec
11p B 5GM+ 10FG = 15 sec
12p A,B 5GM+ 6FG = 11 sec

Notes: AM Peak 1+11p+3 PM Peak 1+4+3
Sum of Critical y Y 0.416 Sum of Critical y Y 0.461
Lost Time L (sec) 35 Lost Time L (sec) 19
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.646 Practical Y Yr,r 0.768
Reserve Capacity RC 55% Reserve Capacity RC 67%

Date : 10_/_S~ep~/_2_1 __ Junction: J10- Lai Chi Kok Road/Tung Chau Street/Tai Nan West Street



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~1=0_-=La~i C~h=i~K~o~k~R~o=a=d~/~T=un~gLC=h=a~u~S~t~,e~e~t~/T=a~i=N=a=n~W~es~t~S~tre=et~-----

JOB NO. : 5_19_□_6_41 _

Design Year: 2~0~3~1 _

Scheme.------------------------- 2031 Reference 

=~:::~- -·-'

'

Designed by: K_.H _

1 Traffic Flow (pculhr)
1-- N AM(PM)

490(345)~
480(520) -----;►
700(680) ----;j,
520(465)~

Checked by: E_C _

,L_ 875(810)
-<E----- 635(575)
~ 10(15)

N

i
340(360)

STAGE I PHASE DIAGRAM A~ A~ A~ 
~'~~ 

)l~

~=
)l~))D~

~~~ ~~ ~~
1+11p+3 G= IG=8 G=5 IG=12 G= IG=12 G= IG= G= IG=
1+4+3 G= IG=5 G= IG=5 G= IG=12 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 
Lai Chi Kok Road EB

1A A 3.60 N N 649 2115 0.307 607 2115 0.287
1B A 3.60 N N 10 571 91% 1860 0.307 538 86% 1870 0.288 

Lai Chi Kok Road EB
2A A 3.30 y N 10 233 100% 1690 0.138 188 100% 1690 0.111
2B A 3.30 N N 13 257 100% 1860 0.138 213 74% 1915 0.111
2C A 3.30 N N 240 2085 0.115 232 2085 0.111
2D A 3.30 N N 240 2085 0.115 232 2085 0.111

Lai Chi Kok Road WB
3A C 3.40 y N 311 1955 0.159 285 1955 0.146
3B C 3.40 N N 334 2095 0.159 305 2095 0.146
3C C 3.40 N N 23 439 100% 1965 0.223 407 100% 1965 0.207
3D C 3.40 N N 20 436 100% 1950 0.224 403 100% 1950 0.207
3E C 3.50 y N 18 228 4% 1960 0.116 208 7% 1955 0.106
3F C 3.50 N N 245 2105 0.116 225 2105 0.107
3G C 3.50 N N 172 1475 0.117 157 1475 0.106

Tung Chau Street NB
4A B 3.80 y N 30 164 100% 1900 0.086 173 100% 1900 0.091
4B B 3.80 N N 35 176 100% 2045 0.086 187 100% 2045 0.091

5p B,C 6GM+ 12FG = 18 sec
6p A,B 5GM+ 9FG = 14 sec
7p B,C 5GM+ 8FG = 13 sec
8p A,C 5GM+ 9FG = 14 sec
9p A,B 6GM+ 11FG= 17 sec

10p B,C 5GM+ 9FG = 14 sec
11p B 5GM+ 10FG = 15 sec
12p A,B 5GM+ 6FG = 11 sec

Notes: AM Peak 1+11p+3 PM Peak 1+4+3
Sum of Critical y Y 0.531 Sum of Critical y Y 0.586
Lost Time L (sec) 35 Lost Time L (sec) 19
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.646 Practical Y Yr,r 0.768
Reserve Capacity RC 22% Reserve Capacity RC 31%

Date : 10_/_S~ep~/_2_1 __ Junction: J10- Lai Chi Kok Road/Tung Chau Street/Tai Nan West Street



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~1=0_-=La~i C~h=i~K~o~k~R~o=a=d~/~T=un~gLC=h=a~u~S~t~,e~e~t~/T=a~i=N=a=n~W~es~t~S~tre=et~-----

JOB NO. : 5_19_□_6_41 _

Design Year: 2~0~3~1 _

Scheme:------------------------- 2031 Desi n

=~:::~- ---'

'

Designed by: K_.H _

1 Traffic Flow (pculhr)
1-- N AM(PM)

490(345)~
555(560) --------;►
700(680) ---;j,
520(465)~

Checked by: E_C _

,L_ 875(810)
<E-------- 635(575)
~ 10(15)

N

i
350(370)

STAGE I PHASE DIAGRAM A~ A~ A~ 
~'~~ 

)l~

~=
)l~))D~

~~~ ~~ ~~
1+11p+3 G= IG=8 G=5 IG=12 G= IG=12 G= IG= G= IG=
1+4+3 G= IG=5 G= IG=5 G= IG=12 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 
Lai Chi Kok Road EB

1A A 3.60 N N 649 2115 0.307 607 2115 0.287
1B A 3.60 N N 10 571 91% 1860 0.307 538 86% 1870 0.288 

Lai Chi Kok Road EB
2A A 3.30 y N 10 233 100% 1690 0.138 196 100% 1690 0.116
2B A 3.30 N N 13 257 100% 1860 0.138 225 66% 1930 0.117
2C A 3.30 N N 277 2085 0.133 242 2085 0.116
2D A 3.30 N N 278 2085 0.133 242 2085 0.116

Lai Chi Kok Road WB
3A C 3.40 y N 311 1955 0.159 285 1955 0.146
3B C 3.40 N N 334 2095 0.159 305 2095 0.146
3C C 3.40 N N 23 439 100% 1965 0.223 407 100% 1965 0.207
3D C 3.40 N N 20 436 100% 1950 0.224 403 100% 1950 0.207
3E C 3.50 y N 18 228 4% 1960 0.116 208 7% 1955 0.106
3F C 3.50 N N 245 2105 0.116 225 2105 0.107
3G C 3.50 N N 172 1475 0.117 157 1475 0.106

Tung Chau Street NB
4A B 3.80 y N 30 169 100% 1900 0.089 178 100% 1900 0.094
4B B 3.80 N N 35 181 100% 2045 0.089 192 100% 2045 0.094

5p B.C 6GM+ 12FG = 18 sec
6p A,B 5GM+ 9FG = 14 sec
7p B,C 5GM+ 8FG = 13 sec
8p A,C 5GM+ 9FG = 14 sec
9p A,B 6GM+ 11FG= 17 sec

10p B,C 5GM+ 9FG = 14 sec
11p B 5GM+ 10FG = 15 sec
12p A,B 5GM+ 6FG = 11 sec

Notes: AM Peak 1+11p+3 PM Peak 1+4+3
Sum of Critical y Y 0.531 Sum of Critical y Y 0.589
Lost Time L (sec) 35 Lost Time L (sec) 19
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.646 Practical Y Yr,r 0.768
Reserve Capacity RC 22% Reserve Capacity RC 31%

Date : 10_/_S~ep~/_2_1 __ Junction: J10- Lai Chi Kok Road/Tung Chau Street/Tai Nan West Street



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~1=0_-=La~i C~h=i~K~o~k~R~o=a=d~/~T=un~gLC=h=a~u~S~t~,e~e~t~/T=a~i=N=a=n~W~es~t~S~tre=et~-----

JOB NO. : 5_19_□_6_41 _

Design Year: 2~0~3~7 _

Scheme.------------------------- 2037 Reference 

=~:::~- -·-'

'

Designed by: K_.H _

1 Traffic Flow (pculhr) 
1-- N AM(PM) 

515(365)~
510(550)-----;►
740(715)----;j,
550(49D)~

Checked by: E_C _

,L_ 930(860) 
-<E----- 670(610)
~ 10(20)

N 

i
360(380)

STAGE I PHASE DIAGRAM A~ A~ A~ 
~'~~ 

)l~

~=
)l~))D~ 

~~~ ~~ ~~
1+11p+3 G= IG=8 G=5 IG=12 G= IG=12 G= IG= G= IG=
1+4+3 G= IG=5 G= IG=5 G= IG=12 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 
Lai Chi Kok Road EB

1A A 3.60 N N 686 2115 0.324 639 2115 0.302
1B A 3.60 N N 10 604 91% 1860 0.325 566 87% 1870 0.303

Lai Chi Kok Road EB
2A A 3.30 y N 10 245 100% 1690 0.145 199 100% 1690 0.118
2B A 3.30 N N 13 270 100% 1860 0.145 228 73% 1915 0.118
2C A 3.30 N N 255 2085 0.122 245 2085 0.118
2D A 3.30 N N 255 2085 0.122 245 2085 0.118

Lai Chi Kok Road WB
3A C 3.40 y N 328 1955 0.168 304 1955 0.155
3B C 3.40 N N 352 2095 0.168 326 2095 0.156
3C C 3.40 N N 23 467 100% 1965 0.238 432 100% 1965 0.220
3D C 3.40 N N 20 463 100% 1950 0.237 428 100% 1950 0.219
3E C 3.50 y N 18 240 4% 1960 0.122 222 9% 1950 0.114
3F C 3.50 N N 259 2105 0.123 240 2105 0.114
3G C 3.50 N N 181 1475 0.123 168 1475 0.114

Tung Chau Street NB
4A B 3.80 y N 30 173 100% 1900 0.091 183 100% 1900 0.096
4B B 3.80 N N 35 187 100% 2045 0.091 197 100% 2045 0.096

5p B,C 6GM+ 12FG = 18 sec
6p A,B 5GM+ 9FG = 14 sec
7p B,C 5GM+ 8FG = 13 sec
Sp A,C 5GM+ 9FG = 14 sec
9p A,B 6GM+ 11FG= 17 sec

10p B,C 5GM+ 9FG = 14 sec
11p B 5GM+ 10FG = 15 sec
12p A,B 5GM+ 6FG = 11 sec

Notes: AM Peak 1+11p+3 PM Peak 1+4+3
Sum of Critical y Y 0.562 Sum of Critical y Y 0.619
Lost Time L (sec) 35 Lost Time L (sec) 19
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.646 Practical Y Yr,r 0.768
Reserve Capacity RC 15% Reserve Capacity RC 24%

Date : 10_/_S~ep~/_2_1 __ Junction: J10- Lai Chi Kok Road/Tung Chau Street/Tai Nan West Street



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~1=0_-=La~i C~h=i~K~o~k~R~o=a=d~/~T=un~gLC=h=a~u~S~t~,e~e~t~/T=a~i=N=a=n~W~es~t~S~tre=et~-----

JOB NO. : 5_19_□_6_41 _

Design Year: 2~0~3~7 _

Scheme:------------------------- 2037 Desi n

=~:::~- ---'

'

Designed by: K_.H _

1 Traffic Flow (pculhr) 
1-- N AM(PM) 

515(365)~
585(590) --------;►
740(715)----;j,
550(490)~

Checked by: E_C _

,L_ 930(860) 
<E-------- 670(610)
~ 10(20)

N 

i
370(390)

STAGE I PHASE DIAGRAM A~ A~ A~ 
~'~~ 

)l~

~=
)l~))D~ 

~~~ ~~ ~~
1+11p+3 G= IG=8 G=5 IG=12 G= IG=12 G= IG= G= IG=
1+4+3 G= IG=5 G= IG=5 G= IG=12 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widtll(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Lai Chi Kok Road EB
1A A 3.60 N N 686 2115 0.324 639 2115 0.302
1B A 3.60 N N 10 604 91% 1860 0.325 566 87% 1870 0.303

Lai Chi Kok Road EB
2A A 3.30 y N 10 245 100% 1690 0.145 207 100% 1690 0.122
2B A 3.30 N N 13 270 100% 1860 0.145 237 67% 1930 0.123
2C A 3.30 N N 292 2085 0.140 255 2085 0.122
2D A 3.30 N N 293 2085 0.141 256 2085 0.123

Lai Chi Kok Road WB
3A C 3.40 y N 328 1955 0.168 304 1955 0.155
3B C 3.40 N N 352 2095 0.168 326 2095 0.156
3C C 3.40 N N 23 467 100% 1965 0.238 432 100% 1965 0.220
3D C 3.40 N N 20 463 100% 1950 0.237 428 100% 1950 0.219
3E C 3.50 y N 18 240 4% 1960 0.122 222 9% 1950 0.114
3F C 3.50 N N 259 2105 0.123 240 2105 0.114
3G C 3.50 N N 181 1475 0.123 168 1475 0.114

Tung Chau Street NB
4A B 3.80 y N 30 178 100% 1900 0.094 188 100% 1900 0.099 
4B B 3.80 N N 35 192 100% 2045 0.094 202 100% 2045 0.099

5p B.C 6GM+ 12FG = 18 sec
6p A,B 5GM+ 9FG = 14 sec
7p B,C 5GM+ 8FG = 13 sec
Sp A,C 5GM+ 9FG = 14 sec
9p A,B 6GM+ 11FG= 17 sec

10p B,C 5GM+ 9FG = 14 sec
11p B 5GM+ 10FG = 15 sec
12p A,B 5GM+ 6FG = 11 sec

Notes: AM Peak 1+11p+3 PM Peak 1+4+3
Sum of Critical y Y 0.562 Sum of Critical y Y 0.621
Lost Time L (sec) 35 Lost Time L (sec) 19
Cycle Time c (sec) 124 Cycle Time c (sec) 130
Practical Y Yr,r 0.646 Practical Y Yr,r 0.768
Reserve Capacity RC 15% Reserve Capacity RC 24%

Date : 10_/_S~ep~/_2_1 __ Junction: J10- Lai Chi Kok Road/Tung Chau Street/Tai Nan West Street



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1 ~1 _- =La=i~C=h~i =K=ok~R=oa=d=/~H~i~ng~W=a=h~S=t~,e~e~t _

Scheme:------------------------- 

ATKINS 
JOB NO.: 5190641

Design Year: 2021

Designed by: KH Checked by: EC

p Traffic Flow (pculhr) N
AM(PM) -x.235(290) 450(445) 50(85)

J l l
175(185) ____4- 
245(270) -------c►

<E------- 770(680),.,------ 105(110)

i i i
245(215) 55(45) 60(80)

STAGE I PHASE DIAGRAM 

A ;; \ :J,l~ 
~~ 

0

_Jj:J_~l;. _J :J_L
= =

~f~
~ ~

7irr 7i~ ------, /?'( 7:
1+7p+2+3 G= IG=9 G=10 IG=12 G= IG=8 G= IG=7 G= IG=
1+7p+2+3 G= IG=9 G=10 IG=12 G= IG=8 G= IG=7 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 
Lai Chi Kok Road EB

1A A 3.30 y N 10 175 100% 1690 0.104 185 100% 1690 0.109
1B A 3.30 N N 123 2085 0.059 135 2085 0.065
1C A 3.30 N N 122 2085 0.059 135 2085 0.065

Lai Chi Kok Road WB
10 A 3.40 y N 15 271 39% 1880 0.144 244 45% 1870 0.130
1E A 3.40 N N 302 2095 0.144 273 2095 0.130
1F A 3.40 N N 302 2095 0.144 273 2095 0.130

Hing Wah Street SB
2A C 3.30 y N 15 500 10% 1925 0.260 530 16% 1915 0.277

2B C 3.30 N N 28 235 100% 1975 0.119 290 100% 1975 0.147

Hing Wah Street NB
3A D 3.20 y N 10 108 100% 840 0.129 102 100% 840 0.121
3B D 3.20 N N 17.5122.5 252 54%124% 1955 0.129 238 47%134% 1950 0.122

4p B 8GM+ 7FG = 15 sec
5p B 7GM+ 7FG = 14 sec
6p B.C,D 9GM+ 9FG = 18 sec
7p B 10GM+ 10FG = 20 sec

Notes: AM Peak 1+7p+2+3 PM Peak 1+7p+2+3
Sum of Critical y Y 0.533 Sum of Critical y Y 0.529 
Lost Time L (sec) 43 Lost Time L (sec) 43
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.598 Practical Y Yr,r 0.602
Reserve Capacity RC 12% Reserve Capacity RC 14% 

Date : 10_/_S~ep~/_2_1 __ Junction : J_1_1_-_L_a_i _C_hi_K_o_k_R_o_a_d_l_H_in~g~W_a_h_S_tr_e_et _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1 ~1 _- =La=i~C=h~i =K=ok~R=oa=d=/~H~i~ng~W=a=h~S=t~,e~e~t _

Scheme.------------------------- 2031 Reference 

ATKINS 
JOB NO.: 5190641

Design Year: 2031

Designed by: KH Checked by: EC

p Traffic Flow (pculhr) N
AM(PM) -x.280(335) 520(510) 85(115)

J l l
195(205) -----4- 
285(310)------c►

<E---- 970(830),.,--- 115(125)

i i i
275(240) 105(80) 65(90)

STAGE I PHASE DIAGRAM 

A ;; \ :J,l~ 
~~ 

0

_Jj:J_~l;. _J :J_L
= =

~f~
~ ~

7irr 7i~ ------, /?'( 7:
1+7p+2+3 G= IG=9 G=10 IG=12 G= IG=B G= IG=7 G= IG=
1+7p+2+3 G= IG=9 G=10 IG=12 G= IG=8 G= IG=7 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 
Lai Chi Kok Road EB

1A A 3.30 y N 10 195 100% 1690 0.115 205 100% 1690 0.121
1B A 3.30 N N 143 2085 0.069 155 2085 O.o74
1C A 3.30 N N 142 2085 0.068 155 2085 0.074

Lai Chi Kok Road WB
10 A 3.40 y N 15 337 34% 1890 0.178 295 42% 1875 0.157
1E A 3.40 N N 374 2095 0.179 330 2095 0.158
1F A 3.40 N N 374 2095 0.179 330 2095 0.158 

Hing Wah Street SB
2A C 3.30 y N 15 605 14% 1920 0.315 625 18% 1910 0.327

2B C 3.30 N N 28 280 100% 1975 0.142 335 100% 1975 0.170

Hing Wah Street NB
3A D 3.20 y N 10 133 100% 840 0.158 123 100% 840 0.146
3B D 3.20 N N 17.5122.5 312 46%121% 1970 0.158 287 41%131% 1965 0.146

4p B 8GM+ 7FG = 15 sec
5p B 7GM+ 7FG = 14 sec
6p B,C,D 9GM+ 9FG = 18 sec
7p B 10GM+ 10FG = 20 sec

Notes: AM Peak 1+7p+2+3 PM Peak 1+7p+2+3
Sum of Critical y Y 0.652 Sum of Critical y Y 0.631
Lost Time L (sec) 43 Lost Time L (sec) 43
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.598 Practical Y Yr,r 0.602
Reserve Capacity RC -8% Reserve Capacity RC -5% 

Date : 10_/_S~ep~/_2_1 __ Junction : J_1_1_-_L_a_i _C_hi_K_o_k_R_o_a_d_l_H_in~g~W_a_h_S_tr_e_et _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1 ~1 _- =La=i~C=h~i =K=ok~R=oa=d=/~H~i~ng~W=a=h~S=t~,e~e~t _

Scheme:------------------------- 

ATKINS 
JOB NO.: 5190641

Design Year: 2031

Designed by: KH Checked by: EC

p Traffic Flow (pculhr) N
AM(PM) -x.280(335) 520(510) 85(115)

J l l
235(240) ____4- 
300(330) -------c►

<E------- 970(830),.,------ 115(125)

i i i
275(240) 105(80) 65(90)

STAGE I PHASE DIAGRAM 

A ;; \ :J,l~ 
~~ 

0

_Jj:J_~l;. _J :J_L
= =

~f~
~ ~

7irr 7i~ ------, /?'( 7:
1+7p+2+3 G= IG=9 G=10 IG=12 G= IG=B G= IG=7 G= IG=
1+7p+2+3 G= IG=9 G=10 IG=12 G= IG=B G= IG=7 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 
Lai Chi Kok Road EB 

1A A 3.30 y N 10 235 100% 1690 0.139 240 100% 1690 0.142
1B A 3.30 N N 150 2085 0.072 165 2085 0.079
1C A 3.30 N N 150 2085 0.072 165 2085 0.079

Lai Chi Kok Road WB 
10 A 3.40 y N 15 337 34% 1890 0.178 295 42% 1875 0.157
1E A 3.40 N N 374 2095 0.179 330 2095 0.158 
1F A 3.40 N N 374 2095 0.179 330 2095 0.158 

Hing Wah Street SB 
2A C 3.30 y N 15 605 14% 1920 0.315 625 18% 1910 0.327 

2B C 3.30 N N 28 280 100% 1975 0.142 335 100% 1975 0.170

Hing Wah Street NB 
3A D 3.20 y N 10 133 100% 840 0.158 123 100% 840 0.146
3B D 3.20 N N 17.5122.5 312 46%121% 1970 0.158 287 41%131% 1965 0.146

4p B 8GM+ 7FG = 15 sec
5p B 7GM+ 7FG = 14 sec
6p B.C,D 9GM+ 9FG = 18 sec
7p B 10GM+ 10FG = 20 sec

Notes: AM Peak 1+7p+2+3 PM Peak 1+7p+2+3
Sum of Critical y Y 0.652 Sum of Critical y Y 0.631
Lost Time L (sec) 43 Lost Time L (sec) 43
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.598 Practical Y Yr,r 0.602
Reserve Capacity RC -8% Reserve Capacity RC -5% 

Date : 10_/_S~ep~/_2_1 __ Junction : J_1_1_-_L_a_i _C_hi_K_o_k_R_o_a_d_l_H_in~g~W_a_h_S_tr_e_et _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1 ~1 _- =La=i~C=h~i =K=ok~R=oa=d=/~H~i~ng~W=a=h~S=t~,e~e~t _

Scheme.------------------------- 2037 Reference 

ATKINS 
JOB NO.: 5190641

Design Year: 2037

Designed by: KH Checked by: EC

p Traffic Flow (pculhr) N 
AM(PM) -x. 300(355) 555(545) 90(120)

J l l
210(220) ____4- 
300(330) -----c►

<E---- 1030(880),.,--- 125(130)

i i i
290(255) 110(85) 70(95)

STAGE I PHASE DIAGRAM 

A ;; \ :J,l~ 
~~ 

0 

_Jj:J_~l;. _J :J_L
= =

~f~
~ ~

7irr 7i~ ------, /?'( 7:
1+7p+2+3 G= IG=9 G=10 IG=12 G= IG=B G= IG=7 G= IG=
1+7p+2+3 G= IG=9 G=10 IG=12 G= IG=8 G= IG=7 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 
Lai Chi Kok Road EB

1A A 3.30 y N 10 210 100% 1690 0.124 220 100% 1690 0.130
1B A 3.30 N N 150 2085 0.072 165 2085 0.079
1C A 3.30 N N 150 2085 0.072 165 2085 0.079

Lai Chi Kok Road WB
10 A 3.40 y N 15 359 35% 1890 0.190 312 42% 1875 0.166
1E A 3.40 N N 398 2095 0.190 349 2095 0.167
1F A 3.40 N N 398 2095 0.190 349 2095 0.167

Hing Wah Street SB
2A C 3.30 y N 15 645 14% 1920 0.336 665 18% 1910 0.348 

2B C 3.30 N N 28 300 100% 1975 0.152 355 100% 1975 0.180

Hing Wah Street NB
3A D 3.20 y N 10 140 100% 840 0.167 130 100% 840 0.155
3B D 3.20 N N 17.5122.5 330 45%121% 1970 0.168 305 41%131% 1965 0.155

4p B 8GM+ 7FG = 15 sec
5p B 7GM+ 7FG = 14 sec
6p B,C,D 9GM+ 9FG = 18 sec
7p B 10GM+ 10FG = 20 sec

Notes: AM Peak 1+7p+2+3 PM Peak 1+7p+2+3
Sum of Critical y Y 0.693 Sum of Critical y Y 0.670
Lost Time L (sec) 43 Lost Time L (sec) 43
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.598 Practical Y Yr,r 0.602
Reserve Capacity RC -14% Reserve Capacity RC -10%

Date : 10_/_S~ep~/_2_1 __ Junction : J_1_1_-_L_a_i _C_hi_K_o_k_R_o_a_d_l_H_in~g~W_a_h_S_tr_e_et _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1 ~1 _- =La=i~C=h~i =K=ok~R=oa=d=/~H~i~ng~W=a=h~S=t~,e~e~t _

Scheme:------------------------- 

ATKINS 
JOB NO.: 5190641

Design Year: 2037

Designed by: KH Checked by: EC

p Traffic Flow (pculhr) N 
AM(PM) -x. 300(355) 555(545) 90(120)

J l l
250(255) ----4- 
315(350) -------c►

<E------- 1030(880),.,------ 125(130)

i i i
290(255) 115(95) 70(95)

STAGE I PHASE DIAGRAM 

A ;; \ :J,l~ 
~~ 

0 

_Jj:J_~l;. _J :J_L
= =

~f~
~ ~

7irr 7i~ ------, /?'( 7:
1+7p+2+3 G= IG=9 G=10 IG=12 G= IG=B G= IG=7 G= IG=
1+7p+2+3 G= IG=9 G=10 IG=12 G= IG=B G= IG=7 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 
Lai Chi Kok Road EB

1A A 3.30 y N 10 250 100% 1690 0.148 255 100% 1690 0.151
1B A 3.30 N N 156 2065 0.076 175 2065 0.084
1C A 3.30 N N 157 2065 0.075 175 2065 0.084

Lai Chi Kok Road WB
10 A 3.40 y N 15 359 35% 1890 0.190 312 42% 1875 0.166
1E A 3.40 N N 396 2095 0.190 349 2095 0.167
1F A 3.40 N N 396 2095 0.190 349 2095 0.167

Hing Wah Street SB
2A C 3.30 y N 15 645 14% 1920 0.336 665 18% 1910 0.348 

2B C 3.30 N N 28 300 100% 1975 0.152 355 100% 1975 0.180

Hing Wah Street NB
3A D 3.20 y N 10 142 100% 840 0.169 133 100% 840 0.158
3B D 3.20 N N 17.5122.5 333 44%121% 1970 0.169 312 39%130% 1970 0.158

4p B 6GM+ 7FG = 15 sec
5p B 7GM+ 7FG = 14 sec
6p B.C,D 9GM+ 9FG = 18 sec
7p B 10GM+ 10FG = 20 sec

Notes: AM Peak 1+7p+2+3 PM Peak 1+7p+2+3
Sum of Critical y Y 0.695 Sum of Critical y Y 0.673
Lost Time L (sec) 43 Lost Time L (sec) 43
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.598 Practical Y Yr,r 0.602
Reserve Capacity RC -14% Reserve Capacity RC -11% 

Date : 10_/_S~ep~/_2_1 __ Junction : J_1_1_-_L_a_i _C_hi_K_o_k_R_o_a_d_l_H_in~g~W_a_h_S_tr_e_et _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1 ~1 _- =La=i~C=h~i =K=ok~R=oa=d=/~H~i~ng~W=a=h~S=t~,e~e~t _

Scheme : 2_0_31_R_ef_e_re_n_c_e~(w,_·_th_j~un_c_ti_o_n_im_p~r_ov_e_me_n_t)~----

ATKINS 
JOB NO.: 5190641

Design Year: 2031

Designed by: KH Checked by: EC

p Traffic Flow (pculhr) N
AM(PM) -x.280(335) 520(510) 85(115)

J l l
195(205) ----4- 
285(310) -------c►

<E------- 970(830),.,------ 115(125)

i i i
275(240) 105(80) 65(90)

STAGE I PHASE DIAGRAM 

A ;; \ :J,l~ J:~
~~

_Jj:J_~l;.
= =

~f~
~ ~

7irr ---/ (•Ir 7T:~7:
1+7p+2 G= IG=9 G=10 IG=12 G= IG= G= IG=7 G= IG=
1+7p+2 G= IG=9 G=10 IG=12 G= IG= G= IG=7 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Lai Chi Kok Road EB
1A A 3.30 y N 10 195 100% 1690 0.115 205 100% 1690 0.121
1B A 3.30 N N 143 2085 0.069 155 2085 0.074
1C A 3.30 N N 142 2085 0.068 155 2085 0.074

Lai Chi Kok Road WB
1D A 3.40 y N 15 337 34% 1890 0.178 295 42% 1875 0.157
1E A 3.40 N N 374 2095 0.179 330 2095 0.158
1F A 3.40 N N 374 2095 0.179 330 2095 0.158

Hing Wah Street SB
2A C,D 3.30 y N 15 605 14% 1920 0.315 625 18% 1910 0.327

SA D 3.30 N N 28 280 100% 1975 0.142 335 100% 1975 0.170

Hing Wah Street NB
3A C 3.20 y N 10 203 100% 1685 0.120 187 100% 1685 0.111
3B C 3.20 N N 13 242 30% 2005 0.121 223 24% 2015 0.111

4p B 8GM+ 7FG = 15 sec
5p B 7GM+ 7FG = 14 sec
6p B.C,D 9GM+ 9FG = 18 sec
7p B 10GM+ 10FG = 20 sec

Notes: AM Peak 1+7p+2 PM Peak 1+7p+2
Sum of Critical y Y 0.494 Sum of Critical y Y 0.485
Lost Time L (sec) 36 Lost Time L (sec) 36
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.647 Practical Y Yr,r 0.651
Reserve Capacity RC 31% Reserve Capacity RC 34%

Date : 10_/_S~ep~/_2_1 __ Junction : J_1_1_-_L_a_i _C_hi_K_o_k_R_o_a_d_l_H_in~g~W_a_h_S_tr_e_el _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1 ~1 _- =La=i~C=h~i =K=ok~R=oa=d=/~H~i~ng~W=a=h~S=t~,e~e~t _

Scheme : 2_0_31_D_e_si_gn~(wi_-_lh_j_un_ct_i_on_im~p_ro_v_e_me_n~t) _

ATKINS 
JOB NO.: 5190641

Design Year: 2031

Designed by: KH Checked by: EC

p Traffic Flow (pculhr) N
AM(PM) -x.280(335) 520(510) 85(115)

J l l
235(240) ____4- 
300(330) -------c►

<E------- 970(830),.,------ 115(125)

i i i
275(240) 105(80) 65(90)

STAGE I PHASE DIAGRAM 

A ;; \ :J,l~ J:~
~~

_Jj:J_~l;.
= =

~f~
~ ~

7irr ---/ (•Ir 7T:~7:
1+7p+2 G= IG=9 G=10 IG=12 G= IG= G= IG=7 G= IG=
1+7p+2 G= IG=9 G=10 IG=12 G= IG= G= IG=7 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlh(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 
Lai Chi Kok Road EB 

1A A 3.30 y N 10 235 100% 1690 0.139 240 100% 1690 0.142
1B A 3.30 N N 150 2085 0.072 165 2085 0.079
1C A 3.30 N N 150 2085 0.072 165 2085 0.079

Lai Chi Kok Road WB 
1D A 3.40 y N 15 337 34% 1890 0.178 295 42% 1875 0.157
1E A 3.40 N N 374 2095 0.179 330 2095 0.158 
1F A 3.40 N N 374 2095 0.179 330 2095 0.158 

Hing Wah Street SB 
2A C,D 3.30 y N 15 605 14% 1920 0.315 625 18% 1910 0.327 

SA D 3.30 N N 28 280 100% 1975 0.142 335 100% 1975 0.170

Hing Wah Street NB
3A C 3.20 y N 10 203 100% 1685 0.120 187 100% 1685 0.111
3B C 3.20 N N 13 242 30% 2005 0.121 223 24% 2015 0.111

4p B 8GM+ 7FG = 15 sec
5p B 7GM+ 7FG = 14 sec
6p B.C,D 9GM+ 9FG = 18 sec
7p B 10GM+ 10FG = 20 sec

Notes: AM Peak 1+7p+2 PM Peak 1+7p+2
Sum of Critical y Y 0.494 Sum of Critical y Y 0.485
Lost Time L (sec) 36 Lost Time L (sec) 36
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.647 Practical Y Yr,r 0.651
Reserve Capacity RC 31% Reserve Capacity RC 34%

Date : 10_/_S~ep~/_2_1 __ Junction : J_1_1_-_L_a_i _C_hi_K_o_k_R_o_a_d_l_H_in~g~W_a_h_S_tr_e_el _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1 ~1 _- =La=i~C=h~i =K=ok~R=oa=d=/~H~i~ng~W=a=h~S=t~,e~e~t _

Scheme : 2_0_37_R_ef_e_re_n_c_e~(w,_·_th_j~un_c_ti_o_n_im_p~r_ov_e_me_n_t)~----

ATKINS 
JOB NO.: 5190641

Design Year: 2037

Designed by: KH Checked by: EC

p Traffic Flow (pculhr) N 
AM(PM) -x. 300(355) 555(545) 90(120)

J l l
210(220) ____4- 
300(330) -------c►

<E------- 1030(880),.,------ 125(130)

i i i
290(255) 110(85) 70(95)

STAGE I PHASE DIAGRAM 

A ;; \ :J,l~ J:~
~~

_Jj:J_~l;.
= =

~f~
~ ~

7irr ---/ (•Ir 7T:~7:
1+7p+2 G= IG=9 G=10 IG=12 G= IG= G= IG=7 G= IG=
1+7p+2 G= IG=9 G=10 IG=12 G= IG= G= IG=7 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Lai Chi Kok Road EB
1A A 3.30 y N 10 210 100% 1690 0.124 220 100% 1690 0.130
1B A 3.30 N N 150 2085 0.072 165 2085 0.079
1C A 3.30 N N 150 2085 0.072 165 2085 0.079

Lai Chi Kok Road WB
1D A 3.40 y N 15 359 35% 1890 0.190 312 42% 1875 0.166
1E A 3.40 N N 398 2095 0.190 349 2095 0.167
1F A 3.40 N N 398 2095 0.190 349 2095 0.167

Hing Wah Street SB
2A C,D 3.30 y N 15 645 14% 1920 0.336 665 18% 1910 0.348

SA D 3.30 N N 28 300 100% 1975 0.152 355 100% 1975 0.180

Hing Wah Street NB
3A C 3.20 y N 10 215 100% 1685 0.128 198 100% 1685 0.118
3B C 3.20 N N 13 255 29% 2005 0.127 237 24% 2015 0.118

4p B 8GM+ 7FG = 15 sec
5p B 7GM+ 7FG = 14 sec
6p B.C,D 9GM+ 9FG = 18 sec
7p B 10GM+ 10FG = 20 sec

Notes: AM Peak 1+7p+2 PM Peak 1+7p+2
Sum of Critical y Y 0.526 Sum of Critical y Y 0.515
Lost Time L (sec) 36 Lost Time L (sec) 36
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.647 Practical Y Yr,r 0.651
Reserve Capacity RC 23% Reserve Capacity RC 26%

Date : 10_/_S~ep~/_2_1 __ Junction : J_1_1_-_L_a_i _C_hi_K_o_k_R_o_a_d_l_H_in~g~W_a_h_S_tr_e_el _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1 ~1 _- =La=i~C=h~i =K=ok~R=oa=d=/~H~i~ng~W=a=h~S=t~,e~e~t _

Scheme: 2_0_37_D_e_si_gn~(wi_-_lh_j_un_ct_i_on_im~p_ro_v_e_me_n~t) _

ATKINS 
JOB NO.: 5190641

Design Year: 2037

Designed by: KH Checked by: EC

p Traffic Flow (pculhr) N 
AM(PM) -x. 300(355) 555(545) 90(120)

J l l
250(255) ----4- 
315(350) -------c►

<E------- 1030(880),.,------ 125(130)

i i i
290(255) 115(95) 70(95)

STAGE I PHASE DIAGRAM 

A ;; \ :J,l~ J:~
~~

_Jj:J_~l;.
= =

~f~
~ ~

7irr ---/ (•Ir 7T:~7:
1+7p+2 G= IG=9 G=10 IG=12 G= IG= G= IG=7 G= IG=
1+7p+2 G= IG=9 G=10 IG=12 G= IG= G= IG=7 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlh(m) lane? lum? turning (m) in% Flowq luming (%) flows factor Flowq !urning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Lai Chi Kok Road EB
1A A 3.30 y N 10 250 100% 1690 0.148 255 100% 1690 0.151
1B A 3.30 N N 156 2065 0.076 175 2065 0.064
1C A 3.30 N N 157 2065 0.075 175 2065 0.064

Lai Chi Kok Road WB
1D A 3.40 y N 15 359 35% 1890 0.190 312 42% 1875 0.166
1E A 3.40 N N 396 2095 0.190 349 2095 0.167
1F A 3.40 N N 396 2095 0.190 349 2095 0.167

Hing Wah Street SB
2A C,D 3.30 y N 15 645 14% 1920 0.336 665 18% 1910 0.348

SA D 3.30 N N 28 300 100% 1975 0.152 355 100% 1975 0.180

Hing Wah Street NB
3A C 3.20 y N 10 217 100% 1665 0.129 202 100% 1665 0.120
3B C 3.20 N N 13 256 28% 2005 0.129 243 22% 2020 0.120

4p B 6GM+ 7FG = 15 sec
5p B 7GM+ 7FG = 14 sec
6p B.C,D 9GM+ 9FG = 18 sec
7p B 10GM+ 10FG = 20 sec

Notes: AM Peak 1+7p+2 PM Peak 1+7p+2
Sum of Critical y Y 0.526 Sum of Critical y Y 0.515
Lost Time L (sec) 36 Lost Time L (sec) 36
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.647 Practical Y Yr,r 0.651
Reserve Capacity RC 23% Reserve Capacity RC 26%

Date : 10_/_S~ep~/_2_1 __ Junction : J_1_1_-_L_a_i _C_hi_K_o_k_R_o_a_d_l_H_in~g~W_a_h_S_tr_e_el _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1~2--T~u~n~g~C~h~•~u~S~tr~e~e~t /~H~i~ng~W~•~h~S~tr~e~e~t ~W~e~s~t _

Scheme:------------------------- Existin 

,·

, d
i

ATKINS 
JOB NO.: 5190641

Design Year: 2021

Designed by: K.H Checked by: EC

x'N Traffic Flow (pculhr) /N AM(PM)
250(295) 265(210) 5(15)

J l l
165(225) -----4- 
340(285) --------c► ,L_ 5(5)
275(195)----;j, <E-------- 365(335),.,----- 135(145)

i i i
80(35) 80(60) 55(75)

STAGE I PHASE DIAGRAM 

1+2+10p+5 G= tG=6 G= tG=14 G=5 IG=B G= IG=6 G= tG=
1+2+10p+5 G= IG=6 G= IG=14 G=5 IG=B G= IG=6 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Tung Chau Street SB
1A A 3.30 y N 15 255 2% 1940 0.131 225 7% 1930 0.117
1B A 3.30 N N 40 265 94% 2015 0.132 295 100% 2010 0.147

Hang Wah Street West EB
2A B 3.50 y N 25 165 100% 1760 0.094 225 100% 1760 0.128
2B B 3.50 N N 340 2000 0.170 285 2000 0.143
2C B 3.50 N N 20 138 100% 1860 0.074 98 100% 1860 0.053
2D B 3.50 N N 18 137 100% 1840 0.074 97 100% 1840 0.053

Tung Chau Street NB
3A B,C 3.60 y N 20 80 100% 1835 0.044 35 100% 1835 0.019
4A C 3.60 N N 69 2115 0.033 60 2115 0.028
4B C 3.60 N N 40 66 83% 2050 0.032 75 100% 2040 0.037

Hang Wah Street WB 
5A D 3.90 y N 20120 505 27%11% 1965 0.257 485 30%11% 1960 0.247

6p A 5GM+ 6FG = 11 sec
7p A 5GM+ 7FG = 12 sec
Sp A,C,D 5GM+ 12FG = 17 sec
9p A,D SGM+ 8FG = 13 sec

10p C 5GM+ 6FG = 11 sec
11p B,C SGM+ 9FG = 14 sec
12p B,C,D 5GM+ 6FG = 11 sec
13p A,B,D SGM+ 6FG = 11 sec

Notes: AM Peak 1+2+10p+5 PM Peak 1+2+10p+5
Sum of Critical y Y 0.559 Sum of Critical y Y 0.537
Lost Time L (sec) 36 Lost Time L (sec) 36
Cycle Time c (sec) 128 Cycte Time c (sec) 130
Practical Y Yr,r 0.647 Practical Y Yr,r 0.651
Reserve Capacity RC 16% Reserve Capacity RC 21%

Date : 10_/_S~ep~/_2_1 __ Junction : J1_2_-_T_u_n~g_C_h_au_S_tr_ee_t_l_H_in~g~W_a_h_S_tr_e_et_W_e_st _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1~2--T~u~n~g~C~h~•~u~S~tr~e~e~t /~H~i~ng~W~•~h~S~tr~e~e~t ~W~e~s~t _

Scheme.------------------------- 2031 Reference 

,·

, d
i

ATKINS 
JOB NO.: 5190641

Design Year: 2031

Designed by: K.H Checked by: EC

x'N Traffic Flow (pculhr) /NAM(PM)
330(380) 375(300) 5(15)

J l l
185(250) ____4- 
405(335) ------c► ,L_ 5(5)
305(220) ---;j, <E----- 405(375),.,---- 170(175)

i i i
90(40) 150(100) 80(100)

STAGE I PHASE DIAGRAM

1+2+10p+5 G= tG=6 G= tG=14 G=5 IG=B G= IG=6 G= tG=
1+2+10p+5 G= IG=6 G= IG=14 G=5 IG=8 G= IG=6 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Tung Chau Street SB
1A A 3.30 y N 15 348 1% 1940 0.179 315 5% 1935 0.163
1B A 3.30 N N 40 362 91% 2015 0.180 380 100% 2010 0.189

Hang Wah Street West EB
2A B 3.50 y N 25 185 100% 1780 0.105 250 100% 1760 0.142
28 B 3.50 N N 405 2000 0.203 335 2000 0.168
2C B 3.50 N N 20 153 100% 1860 0.082 111 100% 1860 0.060
2D B 3.50 N N 18 152 100% 1840 0.083 109 100% 1840 0.059

Tung Chau Street NB
3A B,C 3.60 y N 20 90 100% 1835 0.049 40 100% 1835 0.022
4A C 3.60 N N 116 2115 0.055 100 2115 0.047
4B C 3.60 N N 40 114 70% 2060 0.055 100 100% 2040 0.049

Hang Wah Street WB 
5A D 3.90 y N 20120 580 29%11% 1960 0.296 555 32%11% 1955 0.284

6p A 5GM+ 6FG = 11 sec
7p A 5GM+ 7FG = 12 sec
Sp A,C,D 5GM+ 12FG = 17 sec
9p A,D 5GM+ 8FG = 13 sec

10p C 5GM+ 6FG = 11 sec
11p B,C 5GM+ 9FG = 14 sec
12p B,C,D 5GM+ 6FG = 11 sec
13p A,B,D 5GM+ 6FG = 11 sec

Notes: AM Peak 1+2+10p+5 PM Peak 1+2+10p+5
Sum of Critical y Y 0.678 Sum of Critical y Y 0.640
Lost Time L (sec) 36 Lost Time L (sec) 36
Cycle Time c (sec) 128 Cycte Time c (sec) 130
Practical Y Yr,r 0.647 Practical Y Yr,r 0.651
Reserve Capacity RC -5% Reserve Capacity RC 2% 

Date : 10_/_S~ep~/_2_1 __ Junction : J1_2_-_T_u_n~g_C_h_au_S_tr_ee_t_l_H_in~g~W_a_h_S_tr_e_et_W_e_st _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1~2--T~u~n~g~C~h~•~u~S~tr~e~e~t /~H~i~ng~W~•~h~S~tr~e~e~t ~W~e~s~t _

Scheme:------------------------- 2031 Desi n

,·
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ATKINS 
JOB NO.: 5190641

Design Year: 2031

Designed by: K.H Checked by: EC

x'N Traffic Flow (pculhr) /N AM(PM)
330(380) 375(300) 5(15)

J l l
185(250) ____4- 
405(335) --------c► ,L_ 5(5)
305(220) ---;j, <E-------- 405(375),.,----- 170(175)

i i i
90(40) 160(110) 80(100)

STAGE I PHASE DIAGRAM

1+2+10p+5 G= tG=6 G= tG=14 G=5 IG=B G= IG=6 G= tG=
1+2+10p+5 G= IG=6 G= IG=14 G=5 IG=8 G= IG=6 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Tung Chau Street SB
1A A 3.30 y N 15 348 1% 1940 0.179 315 5% 1935 0.163
1B A 3.30 N N 40 362 91% 2015 0.180 380 100% 2010 0.189

Hang Wah Street West EB
2A B 3.50 y N 25 185 100% 1780 0.105 250 100% 1760 0.142
28 B 3.50 N N 405 2000 0.203 335 2000 0.168
2C B 3.50 N N 20 153 100% 1860 0.082 111 100% 1860 0.060
2D B 3.50 N N 18 152 100% 1840 0.083 109 100% 1840 0.059

Tung Chau Street NB
3A B,C 3.60 y N 20 90 100% 1835 0.049 40 100% 1835 0.022
4A C 3.60 N N 121 2115 0.057 107 2115 0.051
4B C 3.60 N N 40 119 67% 2065 0.058 103 97% 2040 0.050

Hang Wah Street WB 
5A D 3.90 y N 20120 580 29%11% 1960 0.296 555 32%11% 1955 0.284

6p A 5GM+ 6FG = 11 sec
7p A 5GM+ 7FG = 12 sec
Sp A,C,D 5GM+ 12FG = 17 sec
9p A,D 5GM+ 8FG = 13 sec

10p C 5GM+ 8FG = 11 sec
11p B,C 5GM+ 9FG = 14 sec
12p B,C,D 5GM+ 8FG = 11 sec
13p A,B,D 5GM+ 8FG = 11 sec

Notes: AM Peak 1+2+10p+5 PM Peak 1+2+10p+5
Sum of Critical y Y 0.678 Sum of Critical y Y 0.640
Lost Time L (sec) 38 Lost Time L (sec) 36
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.847 Practical Y Yr,r 0.651
Reserve Capacity RC -5% Reserve Capacity RC 2% 

Date : 10_/_S~ep~/_2_1 __ Junction : J1_2_-_T_u_n~g_C_h_au_S_tr_ee_t_l_H_in~g~W_a_h_S_tr_e_et_W_e_st _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1~2--T~u~n~g~C~h~•~u~S~tr~e~e~t /~H~i~ng~W~•~h~S~tr~e~e~t ~W~e~s~t _

Scheme.------------------------- 2037 Reference 
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ATKINS 
JOB NO.: 5190641

Design Year: 2037

Designed by: K.H Checked by: EC

x'N Traffic Flow (pculhr) /NAM(PM)
350(400) 395(315) 5<20)

J l l
195(270) ____4- 
430(355) ------c► ,L_ 5(5)
330(230) ---;j, <E----- 435(400),.,---- 180(190)

i i i
95(40) 155(105) 85(105)

STAGE I PHASE DIAGRAM 

1+2+10p+5 G= tG=6 G= tG=14 G=5 IG=8 G= IG=6 G= tG=
1+2+10p+5 G= IG=6 G= IG=14 G=5 IG=B G= IG=6 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Tung Chau Street SB
1A A 3.30 y N 15 368 1% 1940 0.190 335 6% 1935 0.173
1B A 3.30 N N 40 382 92% 2015 0.190 400 100% 2010 0.199

Hang Wah Street West EB
2A B 3.50 y N 25 195 100% 1760 0.111 270 100% 1760 0.153
2B B 3.50 N N 430 2000 0.215 355 2000 0.178
2C B 3.50 N N 20 166 100% 1860 0.089 116 100% 1860 0.062
2D B 3.50 N N 18 164 100% 1840 0.089 114 100% 1840 0.062

Tung Chau Street NB
3A B,C 3.60 y N 20 95 100% 1835 0.052 40 100% 1835 0.022
4A C 3.60 N N 122 2115 0.058 105 2115 0.050
4B C 3.60 N N 40 118 72% 2060 0.057 105 100% 2040 0.051

Hang Wah Street WB 
5A D 3.90 y N 20120 620 29%11% 1960 0.316 595 32%11% 1955 0.304

6p A 5GM+ 6FG = 11 sec
7p A 5GM+ 7FG = 12 sec
Sp A,C,D 5GM+ 12FG = 17 sec
9p A,D 5GM+ 8FG = 13 sec

10p C 5GM+ 6FG = 11 sec
11p B,C 5GM+ 9FG = 14 sec
12p B,C,D 5GM+ 6FG = 11 sec
13p A,B,D 5GM+ 6FG = 11 sec

Notes: AM Peak 1+2+10p+5 PM Peak 1+2+10p+5
Sum of Critical y Y 0.721 Sum of Critical y Y 0.681
Lost Time L (sec) 36 Lost Time L (sec) 36
Cycle Time c (sec) 128 Cycte Time c (sec) 130
Practical Y Yr,r 0.647 Practical Y Yr,r 0.651
Reserve Capacity RC -10% Reserve Capacity RC -4% 

Date : 10_/_S~ep~/_2_1 __ Junction : J1_2_-_T_u_n~g_C_h_au_S_tr_ee_t_l_H_in~g~W_a_h_S_tr_e_et_W_e_st _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1~2--T~u~n~g~C~h~•~u~S~tr~e~e~t /~H~i~ng~W~•~h~S~tr~e~e~t ~W~e~s~t _

Scheme:------------------------- 2037 Desi n
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ATKINS 
JOB NO.: 5190641

Design Year: 2037

Designed by: K.H Checked by: EC

x'N Traffic Flow (pculhr) /N AM(PM)
350(400) 395(315) 5<20)

J l l
195(270) ____4- 
435(360) --------c► ,L_ 5(5)
330(230) ---;j, <E-------- 435(400),.,----- 180(190)

i i i
95(40) 165(115) 90(115)

STAGE I PHASE DIAGRAM 

1+2+10p+5 G= tG=6 G= tG=14 G=5 IG=8 G= IG=6 G= tG=
1+2+10p+5 G= IG=6 G= IG=14 G=5 IG=8 G= IG=6 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Tung Chau Street SB
1A A 3.30 y N 15 368 1% 1940 0.190 335 6% 1935 0.173
1B A 3.30 N N 40 382 92% 2015 0.190 400 100% 2010 0.199

Hang Wah Street West EB
2A B 3.50 y N 25 195 100% 1760 0.111 270 100% 1760 0.153
28 B 3.50 N N 435 2000 0.218 360 2000 0.180
2C B 3.50 N N 20 166 100% 1860 0.089 116 100% 1860 0.062
2D B 3.50 N N 18 164 100% 1840 0.089 114 100% 1840 0.062

Tung Chau Street NB
3A B,C 3.60 y N 20 95 100% 1835 0.052 40 100% 1835 0.022
4A C 3.60 N N 129 2115 0.061 115 2115 0.054
4B C 3.60 N N 40 126 71% 2060 0.061 115 100% 2040 0.056

Hang Wah Street WB 
5A D 3.90 y N 20120 620 29%11% 1960 0.316 595 32%11% 1955 0.304

6p A 5GM+ 6FG = 11 sec
7p A 5GM+ 7FG = 12 sec
Sp A,C,D 5GM+ 12FG = 17 sec
9p A,D 5GM+ 8FG = 13 sec

10p C 5GM+ 6FG = 11 sec
11p B,C 5GM+ 9FG = 14 sec
12p B,C,D 5GM+ 6FG = 11 sec
13p A,B,D 5GM+ 6FG = 11 sec

Notes: AM Peak 1+2+10p+5 PM Peak 1+2+10p+5
Sum of Critical y Y 0.724 Sum of Critical y Y 0.683
Lost Time L (sec) 36 Lost Time L (sec) 36
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.647 Practical Y Yr,r 0.651
Reserve Capacity RC -11% Reserve Capacity RC -5% 

Date : 10_/_S~ep~/_2_1 __ Junction : J1_2_-_T_u_n~g_C_h_au_S_tr_ee_t_l_H_in~g~W_a_h_S_tr_e_et_W_e_st _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1~2--T~u~n~g~C~h~•~u~S~tr~e~e~t /~H~i~ng~W~•~h~S~tr~e~e~t ~W~e~s~t _

Scheme : 2_0_31_R_ef_e_re_n_c_e~(w,_·_th_j~un_c_ti_o_n_im_p~r_ov_e_me_n~t)~----

,·

, d
i

ATKINS 
JOB NO.: 5190641

Design Year: 2031

Designed by: K.H Checked by: EC

x'N Traffic Flow (pculhr)
/NAM(PM)

330(380) 375(300) 5(15)

J l l
185(250) ____4- 
405(335) --------c► ,L_ 5(5)
305(220) ---;j, <E-------- 405(375),.,----- 170(175)

i i i
90(40) 150(100) 80(100)

STAGE I PHASE DIAGRAM

1+5+14+4 G= tG=6 G= tG=6 G= IG=6 G= IG=14 G= tG=
1+5+14+4 G= IG=6 G= IG=6 G= IG=6 G= IG=14 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Tung Chau Street SB
1A A 3.30 y N 15 348 1% 1940 0.179 315 5% 1935 0.163
1B A 3.30 N N 40 362 91% 2015 0.180 380 100% 2010 0.189

Hang Wah Street West EB
2A B.C 3.50 y N 25 185 100% 1780 0.105 250 100% 1760 0.142
2B B.C 3.50 N N 405 2000 0.203 335 2000 0.168
14A C 3.50 N N 20 153 100% 1860 0.082 111 100% 1860 0.060
14B C 3.50 N N 18 152 100% 1840 0.083 109 100% 1840 0.059

Tung Chau Street NB
3A C,D 3.60 y N 20 90 100% 1835 0.049 40 100% 1835 0.022
4A D 3.60 N N 116 2115 0.055 100 2115 0.047
4B D 3.60 N N 40 114 70% 2060 0.055 100 100% 2040 0.049

Hang Wah Street WB 
5A B 3.90 y N 20 575 30% 1960 0.293 550 32% 1960 0.281

6p A 5GM+ 6FG = 11 sec
7p A 5GM+ 7FG = 12 sec
Sp A.D 5GM+ 12FG = 17 sec
9p A,B 5GM+ 8FG = 13 sec

10p D 5GM+ BFG = 11 sec
11p C,D 5GM+ 9FG = 14 sec
12p B.C,D 5GM+ BFG = 11 sec
13p A,B.C 5GM+ BFG = 11 sec

Notes: AM Peak 1+5+14+4 PM Peak 1+5+14+4
Sum of Critical y Y 0.611 Sum of Critical y Y 0.578
Lost Time L (sec) 28 Lost Time L (sec) 28
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.703 Practical Y Yr,r 0.706
Reserve Capacity RC 15% Reserve Capacity RC 22%

Date : 10_/_S~ep~/_2_1 __ Junction : J1_2_-_T_u_n~g_C_h_au_S_tr_ee_t_l_H_in~g~W_a_h_S_lr_e_et_W_e_st _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1~2--T~u~n~g~C~h~•~u~S~tr~e~e~t /~H~i~ng~W~•~h~S~tr~e~e~t ~W~e~s~t _

Scheme : 2_0_31_D_e_si_gn~(wi_-_lh_j_un_ct_i_on_im~p_ro_v_e_me_n~t) _

,·

, d
i

ATKINS 
JOB NO.: 5190641

Design Year: 2031

Designed by: K.H Checked by: EC

x'N Traffic Flow (pculhr) /N AM(PM)
330(380) 375(300) 5(15)

J l l
185(250) ____4- 
405(335) --------c► ,L_ 5(5)
305(220) ---;j, <E-------- 405(375),.,----- 170(175)

i i i
90(40) 160(110) 80(100)

STAGE I PHASE DIAGRAM

1+5+14+4 G= tG=6 G= tG=6 G= IG=6 G= IG=14 G= tG=
1+5+14+4 G= IG=6 G= IG=6 G= IG=6 G= IG=14 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlh(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Tung Chau Street SB
1A A 3.30 y N 15 348 1% 1940 0.179 315 5% 1935 0.163
1B A 3.30 N N 40 362 91% 2015 0.180 380 100% 2010 0.189

Hang Wah Street West EB
2A B.C 3.50 y N 25 185 100% 1780 0.105 250 100% 1760 0.142
2B B.C 3.50 N N 405 2000 0.203 335 2000 0.168
14A C 3.50 N N 20 153 100% 1860 0.082 111 100% 1860 0.060
14B C 3.50 N N 18 152 100% 1840 0.083 109 100% 1840 0.059

Tung Chau Street NB
3A C,D 3.60 y N 20 90 100% 1835 0.049 40 100% 1835 0.022
4A D 3.60 N N 121 2115 0.057 107 2115 0.051
4B D 3.60 N N 40 119 67% 2065 0.058 103 97% 2040 0.050

Hang Wah Street WB 
5A B 3.90 y N 20 575 30% 1960 0.293 550 32% 1960 0.281

6p A 5GM+ 6FG = 11 sec
7p A 5GM+ 7FG = 12 sec
Sp A.D 5GM+ 12FG = 17 sec
9p A,B 5GM+ 8FG = 13 sec

10p D 5GM+ BFG = 11 sec
11p C,D 5GM+ 9FG = 14 sec
12p B.C,D 5GM+ BFG = 11 sec
13p A,B.C 5GM+ BFG = 11 sec

Notes: AM Peak 1+5+14+4 PM Peak 1+5+14+4
Sum of Critical y Y 0.613 Sum of Critical y Y 0.580
Lost Time L (sec) 28 Lost Time L (sec) 28
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.703 Practical Y Yr,r 0.706
Reserve Capacity RC 15% Reserve Capacity RC 22%

Date : 10_/_S~ep~/_2_1 __ Junction : J1_2_-_T_u_n~g_C_h_au_S_tr_ee_t_l_H_in~g~W_a_h_S_lr_e_et_W_e_st _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1~2--T~u~n~g~C~h~•~u~S~tr~e~e~t /~H~i~ng~W~•~h~S~tr~e~e~t ~W~e~s~t _

Scheme : 2_0_37_R_ef_e_re_n_c_e~(w,_·_th_j~un_c_ti_o_n_im_p~r_ov_e_me_n~t)~----

,·

, d
i

ATKINS 
JOB NO.: 5190641

Design Year: 2037

Designed by: K.H Checked by: EC

x'N Traffic Flow (pculhr)
/NAM(PM)

350(400) 395(315) 5<20)

J l l
195(270) ____4- 
430(355) --------c► ,L_ 5(5)
330(230) ---;j, <E-------- 435(400),.,----- 180(190)

i i i
95(40) 155(105) 85(105)

STAGE I PHASE DIAGRAM 

1+5+14+4 G= tG=6 G= tG=6 G= IG=6 G= IG=14 G= tG=
1+5+14+4 G= IG=6 G= IG=6 G= IG=6 G= IG=14 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Tung Chau Street SB
1A A 3.30 y N 15 368 1% 1940 0.190 335 6% 1935 0.173
1B A 3.30 N N 40 382 92% 2015 0.190 400 100% 2010 0.199

Hang Wah Street West EB
2A B.C 3.50 y N 25 195 100% 1760 0.111 270 100% 1760 0.153
2B B.C 3.50 N N 430 2000 0.215 355 2000 0.178
14A C 3.50 N N 20 166 100% 1860 0.089 116 100% 1860 0.062
14B C 3.50 N N 18 164 100% 1840 0.089 114 100% 1840 0.062

Tung Chau Street NB
3A C,D 3.60 y N 20 95 100% 1835 0.052 40 100% 1835 0.022
4A D 3.60 N N 122 2115 0.058 105 2115 0.050
4B D 3.60 N N 40 118 72% 2060 0.057 105 100% 2040 0.051

Hang Wah Street WB 
5A B 3.90 y N 20 615 29% 1960 0.314 590 32% 1960 0.301

6p A 5GM+ 6FG = 11 sec
7p A 5GM+ 7FG = 12 sec
Sp A.D 5GM+ 12FG = 17 sec
9p A,B 5GM+ 8FG = 13 sec

10p D 5GM+ 6FG = 11 sec
11p C,D 5GM+ 9FG = 14 sec
12p B.C,D 5GM+ 6FG = 11 sec
13p A,B.C 5GM+ 6FG = 11 sec

Notes: AM Peak 1+5+14+4 PM Peak 1+5+14+4
Sum of Critical y Y 0.650 Sum of Critical y Y 0.614
Lost Time L (sec) 28 Lost Time L (sec) 28
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.703 Practical Y Yr,r 0.706
Reserve Capacity RC 8% Reserve Capacity RC 15% 

Date : 10_/_S~ep~/_2_1 __ Junction : J1_2_-_T_u_n~g_C_h_au_S_tr_ee_t_l_H_in~g~W_a_h_S_lr_e_et_W_e_st _



TRAFFIC SIGNAL CALCULATION SHEET 

Junction : ~J~1~2--T~u~n~g~C~h~•~u~S~tr~e~e~t /~H~i~ng~W~•~h~S~tr~e~e~t ~W~e~s~t _

Scheme: 2_0_37_D_e_si_gn~(wi_-_lh_j_un_ct_i_on_im~p_ro_v_e_me_n~t) _

,·

, d
i

ATKINS 
JOB NO.: 5190641

Design Year: 2037

Designed by: K.H Checked by: EC

x'N Traffic Flow (pculhr) /N AM(PM)
350(400) 395(315) 5<20)

J l l
195(270) ____4- 
435(360) --------c► ,L_ 5(5)
330(230) ---;j, <E-------- 435(400),.,----- 180(190)

i i i
95(40) 165(115) 90(115)

STAGE I PHASE DIAGRAM 

1+5+14+4 G= tG=6 G= tG=6 G= IG=6 G= IG=14 G= tG=
1+5+14+4 G= IG=6 G= IG=6 G= IG=6 G= IG=14 G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlh(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Tung Chau Street SB
1A A 3.30 y N 15 368 1% 1940 0.190 335 6% 1935 0.173
1B A 3.30 N N 40 382 92% 2015 0.190 400 100% 2010 0.199

Hang Wah Street West EB
2A B.C 3.50 y N 25 195 100% 1760 0.111 270 100% 1760 0.153
2B B.C 3.50 N N 435 2000 0.218 360 2000 0.180
14A C 3.50 N N 20 166 100% 1860 0.089 116 100% 1860 0.062
14B C 3.50 N N 18 164 100% 1840 0.089 114 100% 1840 0.062

Tung Chau Street NB
3A C,D 3.60 y N 20 95 100% 1835 0.052 40 100% 1835 0.022
4A D 3.60 N N 129 2115 0.061 115 2115 0.054
4B D 3.60 N N 40 126 71% 2060 0.061 115 100% 2040 0.056

Hang Wah Street WB 
5A B 3.90 y N 20 615 29% 1960 0.314 590 32% 1960 0.301

6p A 5GM+ 6FG = 11 sec
7p A 5GM+ 7FG = 12 sec
Sp A.D 5GM+ 12FG = 17 sec
9p A,B 5GM+ 8FG = 13 sec

10p D 5GM+ 6FG = 11 sec
11p C,D 5GM+ 9FG = 14 sec
12p B.C,D 5GM+ 6FG = 11 sec
13p A,B.C 5GM+ 6FG = 11 sec

Notes: AM Peak 1+5+14+4 PM Peak 1+5+14+4
Sum of Critical y Y 0.654 Sum of Critical y Y 0.619
Lost Time L (sec) 28 Lost Time L (sec) 28
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.703 Practical Y Yr,r 0.706
Reserve Capacity RC 8% Reserve Capacity RC 14%

Date : 10_/_S~ep~/_2_1 __ Junction : J1_2_-_T_u_n~g_C_h_au_S_tr_ee_t_l_H_in~g~W_a_h_S_lr_e_et_W_e_st _



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~13~-~S~h~a~m~S~h~in~gLR~o~a~d~/~H~in~g~W~a~h~S~t~re~e~t W~e~st~-------

JOB NO. : 5_19_□_6_41 _

Design Year: ~20~2~1 _

Scheme:----------------------- Existin Designed by: K_.H _ Checked by: EC _

p Traffic Flow (pculhr) N
AM(PM) -x.180(185) 515(480)

J l 

375(365) -----4- 

205(165)----;j,

i i
60(65) 405(340)

STAGE I PHASE DIAGRAM 

~ t ~~

~~
);~J 

~ /,,,J 
1+2+3 G= tG=5 G= tG=5 G= IG=5 G= tG= G= tG=
1+2+3 G= IG=5 G= IG=5 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 
Sham hing Road EB

1A A 3.30 y N 23 181 100% 1825 0.099 176 100% 1825 0.096 
1B A 3.30 N N 25 194 100% 1965 0.099 169 100% 1965 0.096
1C A 3.30 N N 25 205 100% 1965 0.104 165 100% 1965 0.084

Hing Wah Street West NB
2A B 3.40 y N 20 60 100% 1820 0.033 65 100% 1820 0.036
2B B 3.40 N N 203 2095 0.097 170 2095 0.081
2C B 3.40 N N 202 2095 0.096 170 2095 0.081

Hing Wah Street West SB
3A C 3.30 y N 140 1555 0.090 130 1555 0.084
3B C 3.30 N N 167 2065 0.090 175 2065 0.084
3C C 3.30 N N 166 2065 0.090 175 2065 0.084
3D C 3.30 N N 25 160 100% 1965 0.092 165 100% 1965 0.094 

4p A,B 5GM+ 13FG = 16 sec
5p A 5GM+ 11FG= 16 sec
6p B,C 5GM+ 11FG= 16 sec
7p C 5GM+ 14FG= 19 sec

Notes: AM Peak 1+2+3 PM Peak 1+2+3
Sum of Critical y Y 0.293 Sum of Critical y Y 0.272
Lost Time L (sec) 12 Lost Time L (sec) 12
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.816 Practical Y Yr,r 0.817
Reserve Capacity RC 179% Reserve Capacity RC 201%

Date : 1_0_/S_e~p_/2_1__ Junction : J_1_3_- _Sh_a_m_Sh_i~ng~Ro_a_d_/_H_in~g~W_ah_S_tre_e_t_W_e_s_t __



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~13~-~S~h~a~m~S~h~in~gLR~o~a~d~/~H~in~g~W~a~h~S~t~re~e~t W~e~st~-------

JOB NO. : 5_19_□_6_41 _

Design Year: ~20~3~1 _

Scheme.----------------------- 2031 Reference Designed by: K_.H _ Checked by: EC _

p Traffic Flow (pculhr) N 
AM(PM) -x. 200(205) 625(585)

J l 

420(405) ____4- 

230(185)----;j,

i i
65(75) 475(395)

STAGE I PHASE DIAGRAM 

~ t ~~

~~
);~J 

~ /,,,J 
1+2+3 G= tG=5 G= tG=5 G= IG=5 G= tG= G= tG=
1+2+3 G= IG=5 G= IG=5 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 
Sham hing Road EB

1A A 3.30 y N 23 202 100% 1825 0.111 195 100% 1825 0.107
1B A 3.30 N N 25 218 100% 1965 0.111 210 100% 1965 0.107
1C A 3.30 N N 25 230 100% 1965 0.117 185 100% 1965 0.094

Hing Wah Street West NB
2A B 3.40 y N 20 65 100% 1820 0.036 75 100% 1820 0.041
2B B 3.40 N N 238 2095 0.114 198 2095 0.095 
2C B 3.40 N N 237 2095 0.113 197 2095 0.094

Hing Wah Street West SB
3A C 3.30 y N 170 1555 0.109 159 1555 0.102
3B C 3.30 N N 227 2085 0.109 213 2085 0.102
3C C 3.30 N N 228 2085 0.109 213 2085 0.102
3D C 3.30 N N 25 200 100% 1965 0.102 205 100% 1965 0.104 

4p A,B 5GM+ 13FG = 18 sec
5p A 5GM+ 11FG= 16 sec
6p B,C 5GM+ 11FG= 16 sec
7p C 5GM+ 14FG= 19 sec

Notes: AM Peak 1+2+3 PM Peak 1+2+3
Sum of Critical y Y 0.340 Sum of Critical y Y 0.306
Lost Time L (sec) 12 Lost Time L (sec) 12
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.816 Practical Y Yr,r 0.817
Reserve Capacity RC 140% Reserve Capacity RC 167%

Date : 1_0_/S_e~p_/2_1__ Junction : J_1_3_- _Sh_a_m_Sh_i~ng~Ro_a_d_/_H_in~g~W_ah_S_tre_e_t_W_e_s_t __



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~13~-~S~h~a~m~S~h~in~gLR~o~a~d~/~H~in~g~W~a~h~S~t~re~e~t W~e~st~-------

JOB NO. : 5_19_□_6_41 _

Design Year: ~20~3~1 _

Scheme:------------~---------- 2031 Desi n Designed by: K_.H _ Checked by: EC _

p Traffic Flow (pculhr) N 
AM(PM) -x. 200(205) 625(585)

J l 

420(405) ____4- 

230(185)----;j,

i i
65(75) 475(395)

STAGE I PHASE DIAGRAM 

~ t ~~

~~
);~J 

~ /,,,J 
1+2+3 G= tG=5 G= tG=5 G= IG=5 G= tG= G= tG=
1+2+3 G= IG=5 G= IG=5 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 
Sham hing Road EB

1A A 3.30 y N 23 202 100% 1825 0.111 195 100% 1825 0.107
1B A 3.30 N N 25 218 100% 1965 0.111 210 100% 1965 0.107
1C A 3.30 N N 25 230 100% 1965 0.117 185 100% 1965 0.094

Hing Wah Street West NB
2A B 3.40 y N 20 65 100% 1820 0.036 75 100% 1820 0.041
2B B 3.40 N N 238 2095 0.114 198 2095 0.095 
2C B 3.40 N N 237 2095 0.113 197 2095 0.094

Hing Wah Street West SB
3A C 3.30 y N 170 1555 0.109 159 1555 0.102
3B C 3.30 N N 227 2085 0.109 213 2085 0.102
3C C 3.30 N N 228 2085 0.109 213 2085 0.102
3D C 3.30 N N 25 200 100% 1965 0.102 205 100% 1965 0.104 

4p A,B 5GM+ 13FG = 18 sec
5p A 5GM+ 11FG= 16 sec
6p B,C 5GM+ 11FG= 16 sec
7p C 5GM+ 14FG= 19 sec

Notes: AM Peak 1+2+3 PM Peak 1+2+3
Sum of Critical y Y 0.340 Sum of Critical y Y 0.306
Lost Time L (sec) 12 Lost Time L (sec) 12
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.816 Practical Y Yr,r 0.817
Reserve Capacity RC 140% Reserve Capacity RC 167%

Date : 1_0_/S_e~p_/2_1__ Junction : J_1_3_- _Sh_a_m_Sh_i~ng_Ro_a_d_/_H_in~g~W_ah_S_tre_e_t_W_e_s_t __



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~13~-~S~h~a~m~S~h~in~gLR~o~a~d~/~H~in~g~W~a~h~S~t~re~e~t W~e~st~-------

JOB NO. : 5_19_□_6_41 _

Design Year: ~20~3~7 _

Scheme.----------------------- 2037 Reference Designed by: K_.H _ Checked by: EC _

p Traffic Flow (pculhr) N 
AM(PM) -x. 215(220) 665(620)

J l 

445(435) ----4- 

245(195)----;j,

i i
70(75) 510(420)

STAGE I PHASE DIAGRAM 

~ t ~~

~~
);~J 

~ /,,,J 
1+2+3 G= tG=5 G= tG=5 G= IG=5 G= tG= G= tG=
1+2+3 G= IG=5 G= IG=5 G= IG=5 G= IG= G= IG=

Capacity Calculations AM Peak PM Peak 

Phase Stage Lane Nearside Opposed Radius for Gradient Design Proportion Saturation Flow Design Proportion Saturation Flow 
Widlll(m) lane? lum? turning (m) in% Flowq turning(%) flows factor Flowq turning(%) nows factor 

w (YIN) (YIN) r g (pcu/hr) f (pcu/hr) y (pcu/hr) f (pcu/hr) y 

Sham hing Road EB
1A A 3.30 y N 23 214 100% 1825 0.117 209 100% 1825 0.115
1B A 3.30 N N 25 231 100% 1965 0.118 226 100% 1965 0.115
1C A 3.30 N N 25 245 100% 1965 0.125 195 100% 1965 0.099

Hing Wah Street West NB
2A B 3.40 y N 20 70 100% 1820 0.038 75 100% 1820 0.041
2B B 3.40 N N 255 2095 0.122 210 2095 0.100
2C B 3.40 N N 255 2095 0.122 210 2095 0.100

Hing Wah Street West SB
3A C 3.30 y N 181 1555 0.116 168 1555 0.108
3B C 3.30 N N 242 2085 0.116 226 2085 0.108
3C C 3.30 N N 242 2085 0.116 226 2085 0.108
3D C 3.30 N N 25 215 100% 1965 0.109 220 100% 1965 0.112

4p A,B 5GM+ 13FG = 18 sec
5p A 5GM+ 11FG= 16 sec
6p B,C 5GM+ 11FG= 16 sec
7p C 5GM+ 14FG= 19 sec

Notes: AM Peak 1+2+3 PM Peak 1+2+3
Sum of Critical y Y 0.363 Sum of Critical y Y 0.327
Lost Time L (sec) 12 Lost Time L (sec) 12
Cycle Time c (sec) 128 Cycle Time c (sec) 130
Practical Y Yr,r 0.816 Practical Y Yr,r 0.817
Reserve Capacity RC 125% Reserve Capacity RC 150%

Date : 1_0_/S_e~p_/2_1__ Junction : J_1_3_- _Sh_a_m_Sh_i~ng~Ro_a_d_/_H_in~g~W_ah_S_tre_e_t_W_e_s_t __



TRAFFIC SIGNAL CALCULATION SHEET ATKINS 

Junction : ~J~13~-~S~h~a~m~S~h~in~gLR~o~a~d~/~H~in~g~W~a~h~S~t~re~e~t W~e~st~-------

JOB NO. : 5_19_□_6_41 _

Design Year: ~20~3~7 _
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1 INTRODUCTION 

1.1 Background 

1.1.1 The Urban Renewal Authority (URA) has proposed a Cheung Wah Street I Cheung Sha Wan
Road Development Scheme (SSP-018) (the Scheme) under section 25 of the Urban Renewal
Authority Ordinance (URAO). This Environmental Assessment (EA) is to support the
submission of a draft Development Scheme Plan (DSP) with its planning proposal to the
Town Planning Board (TPB) for consideration.

1.1.2 The Scheme SSP-018 consists of Sites A and B. Site A is bounded by Hing Wah Street on
the south-eastern boundary, Cheung Sha Wan Road on the south-western boundary, Cheung
Wah Street on the north-western boundary, and Cheung Sha Wan Catholic Secondary School
on the north-eastern boundary. Site B is bounded by Cheung Sha Wan Road to the north,
Cheung Sha Wan Path to the west, and Sham Shui Po Sports Ground on the south-eastern
boundary. The location of the Scheme is shown in Figure 1-1. 

1.1.3 The URA proposed to redevelop the Site A for high-density residential development, and the
Site B to G/IC complex with a large public open space.

1.1.4 Cinotech Consultants Limited was commissioned by URA to carry out an Environmental
Assessment (EA) to assess and envisage any potential environmental impact on the
implementation of the proposed development of the Scheme and to recommend necessary
pipe upgrading/diversion as necessary.
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1.2 Purpose and Scope of Report 

1.2.1 This EA is prepared to assess the potential environmental impact/benefit associated with the
implementation of the Scheme in supporting the submission of the draft DSP to TPB's
consideration. It has been undertaken with reference to the guidance for environmental
considerations provided in Chapter 9 "Environment" of the Hong Kong Planning Standards
and Guidelines (HKPSG).

1.2.2 This EA presents the study of the potential environmental impacts of the following aspects:

• Air Quality
• Noise
• Waste Management
• Preliminary Land Contamination

1.2.3 Drainage Impact, Sewerage Impact, Water Supply Impact and Air Ventilation Impact will
be assessed in separate reports.
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2 DESCRIPTION OF THE ENVIRONMENT 

2.1 Overview of Existing Developments and Major Roads in the Surroundings 

2.1.1 The Scheme is located in a core region of developed area. The immediately north and east
of the Sites are mostly residential development. The immediately south of the Sites is a large
public open area (Sham Shui Po Sport Ground). In the west of the Sites, there are some
industrial developments mixed with commercial and residential developments. The Caritas
Medical Centre is around 300m in the north of the Sites.

2.1.2 Both of the Sites are adjoining the primary distributor road Cheung Sha Wan Road. Primary
distributor road Lai Chi Kok Road is around 300m & 1 00m in the south of Site A and Site
B, respectively. Urban trunk road West Kowloon Corridor is around 400m & 200m in the
south-west of Site A and Site B, respectively.

2.2 Overview of Potential Environmental Impact to the Sites 

Potential Air Pollution Sources

2.2.1 The residential developments in the east and north as well as the Sham Shui Po Sport Ground
in the south are not considered as air pollution source.

2.2.2 Base on the existing situation, the industrial developments in the west are unlikely to be
noticeable air pollution sources as there is no industrial chimney identified. In addition, the
industrial developments are closely packed with existing air sensitive receivers (residential
and commercial developments) showings their surroundings are suitable for air sensitive uses.

2.2.3 In order to verify the potential air pollution source(s) in Caritas Medical Centre, inquiry
through Access to Information had been conducted during April-June in 2021. According to
the reply from Caritas Medical Centre, there are 10 chimneys in the hospital, but only 2 are
active chimneys. The rest of the chimney are only for standby emergence generator, which
are normally not active. Moreover, the 2 active chimneys are only using clean fuel (Town
Gas). Therefore, the chimneys in Caritas Medical Centre are not considered as air pollutant
sources.

2.2.4 Due to the heavy traffic, the road traffic emissions are the major air pollution source in the
surroundings.

Potential Fixed Noise Sources

2.2.5 The residential developments in the east and north are not considered fixed noise source.

2.2.6 For the Sham Shui Po Sport Ground in the south, there are loud speakers identified within
the covered stand. Considering the scale of the loud speakers and the traffic noise from the
Cheung Sha Wan Road, it is unlikely that those loud speakers will adversely affect the Site
A, which is > I 00m away and separated by Cheung Sha Wan Road. However, for Site B,
there are potential impact from the loud speakers due to the proximity.

2.2. 7 Some of the industrial developments in the west are having chiller plant and/or water cooling
towers at the roofwhich are considered potential fix noise sources. For Site A, those fix noise
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sources are more than 200m holistically away from the Site, and mostly blocked by high-rise
commercial/residential buildings (e.g. China Shipbuilding Tower, & Charming Garden) thus
no adverse impact is anticipated. However, for Site B, those fix noise sources are much closer
thus attention may be required.

2.2.8 Due to the heavy traffic, the road traffic noise are the major noise source in the surroundings.
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3 THE PROPOSED DEVELOPMENT 
3.1.1 The proposed gross site areas of the Site A & Site Bare 5,197m2 and 13,857m2 respectively,

subject to site survey and detailed design. With the net site area of Site A of about 5,197 m2

(subject to site survey), the proposed total Gross Floor Area ("GFA") of Site A is about
49,372 m2 (Plot Ratio (PR)= 9.5), of which 38,978 m2 is for domestic (PR=7.5), 5,197 m2

for commercial/retail (PR=l.O), and 5,197 m2 for GIC provision (PR=l) in the Scheme. The
net Site area of Site B is about 4,212 m2 (subject to site survey), the proposed total Gross
Floor Area ("GFA") of Site B is about 33,969 m2 (Plot Ratio (PR) = 8.0) for GIC provision
in the Scheme.

3.1.2 Currently, the Site A comprises a single storey Cheung Sha Wan Sports Centre and its
associate outdoor garden and playground. The Site B comprises a government land lot (GLA­
TNK 1723) which currently is an open area with a few 1-2 storeys temporary structures,
Cheung Sha Wan Path Sitting-out Area, and a garden associated with Sham Shui Po Sports
Ground. (Figure 1-1). 

3.1.3 Under the current notional design, the entire Site A is proposed to rezone to "R(A)" and
redevelop the area for high-density residential development, with non-domestic uses always
permitted on the lowest three floors of a building or in the purpose-designed non-residential
portion of a building. The proposed development on Site A consists of a 2 floors ofbasement
carpark, a 5 storeys podium (GFA: 5,l 97m2 for retails; 5,l 97m2 for G/IC) and two 34 storeys
residential towers (838 flats, 140mPD). The western part of the Site Bis proposed to rezone
to G/IC to provide a G/IC complex of 95mPD with GFA of 33,696 m2 for community and
amenity. The rest of the Site B (about 9,645 m2

) is proposed to be public open space. The
proposed notional scheme is shown in Figure 3-1 & 3-2. The notional design is subject to
change at detailed design stage.
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4 AIR QUALITY IMPACT ASSESSMENT 

4.1 Introduction 

4.1.1 The purpose of this chapter is to demonstrate that the proposed development will not impose
adverse air quality impact to the surrounding area during the construction phase and the air
sensitive receivers (ASRs) of the proposed development will not receive insurmountable air
quality impact from the surrounding area during operation phase according to the notional
layout plan.

4.1.2 This chapter assessed the potential air quality impact from the following aspects: (i)
Construction Phase - the potential air quality impact generated from the construction
activities ofthe proposed development to the surroundings; (ii) Operation Phase - road traffic
emission to the proposed developments in the Scheme. It also recommends appropriate
mitigation measures to the potential impacts if any.

4.2 Legislation, Standards & Guidelines 

4.2.1 The air quality impact assessment criteria were made reference to the Hong Kong Planning
Standards and Guidelines (HKPSG) and the Air Pollution Control Ordinance (Cap.311)
(APCO).

4.2.2 The Air Pollutant Control Ordinance (APCO) provides the statutory authority for controlling
air pollutants from a variety of sources. The Hong Kong Air Quality Objectives (AQO)
stipulate the maximum allowable concentrations over specific periods for the criteria
pollutants. The concerned air pollutants during construction phase are the Total Suspended
Particulates (TSP), Respirable Suspended Particulates (RSP) and Fine Suspended
Particulates (FSP) arising from the construction work of the Proposed Development. The
emission source during the operational phase of the road work would be the vehicular
emission on the roads. There are no active industrial chimneys, besides the 2 chimneys in
Caritas Medical Centre, which is using clean fuel (Town Gas), identified within the
assessment area.

4.2.3 In Hong Kong, Sulphur Dioxide (SO2) is primarily from the combustion of Sulphur­
containing fossil fuels in power stations and marine vessels. A statutory minimum
requirement has been enacted since April 2002 to restrict vehicles to use ULSD (Ultra Low
Sulphur Diesel) with a sulphur content of only 0.005% and has been further tightened to a
sulphur content of only 0.001 % from 1 July 2010 onward. Therefore, emission of vehicular
SO2 is not a significant source. For marine vessel, according to Air Pollution Control (Fuel
for Vessels) Regulation, starting from I January 2019, all marine vessels except for specified
vessel types as set out in the Regulation, are required to use compliant fuel (i.e.: liquid fuel
with sulphur content not more than 0.5% by weight, liquefied natural gas, or other approved
fuel) within Hong Kong waters, irrespective of whether they are sailing or berthing.

4.2.4 It is understood that road transportation is the dominant source ofCO emission; nevertheless,
the air quality impact due to CO is still relatively minor. Although CO concentrations are not
measured at Sham Shui Po Air Quality Station, the ambient air quality predicted for Year
2025 from PATH v2.l (grid 38,35) shows that the predicted future hourly CO levels would
be always lower than I 000 µg/m3 which comply with AQOs with large margins (I-hour
criteria: 30,000 µg/m3; 8-hour criteria: I 0,000 µg/m3). Hence, the emission of CO from the
induced road transportation is not likely to have major impact on air quality, and hence is not
considered as a key parameter for this assessment.
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4.2.5 Ozone (03) is formed from dioxygen by the action ofultraviolet light and also atmospheric
electrical discharges. It is not a primary pollutant emitted from vehicular emission thus is not
considered as key criteria pollutants for the project.

4.2.6 Leaded petrol has been banned in Hong Kong since 1999. It is not considered concerned
pollutants for vehicular emission.

4.2. 7 To sum up, the Nitrogen Dioxide (N02), Total Suspended Particulates (TSP), Respirable
Suspended Particulates (RSP), and Fine Suspended Particulates (FSP) are chosen to be the
key criteria pollutants for the assessment of the air quality impact in this project. The relevant
AQO are shown in Table 4-1. 

Table 4-1 Hong Kong AQO for 1-hour, 24-hours Average and Annual 
Concentration for N02, RSP, FSP & TSP 

Pollutant 
Maximum Concentration (pg/m3)(1) 

l-hour<2> 24-hour<3> Annual 
Nitrogen Dioxide (N02) 200 N.A. 40
Respirable Suspended Particulates N.A. 100 50(RSP)C4)

Fine Suspended Particulates N.A. 50 25(FSP)<4)

Total Suspended Particulates 500 N.A. N.A.(TSP)C5)

Nole:
[I] Measured at 293K (for NO2, RSP & FSP), 298K (for TSP) and IO 1.325 kPa;
[2] Not to be exceeded more than 18 times per year;
[3] Not to be exceeded more than 9 times per year for RSP; 35 times for FSP;
[4] Suspended particulates in air with a nominal aerodynamic diameter of IO µm or smaller for RSP and 2.5 µm or smaller

for FSP.
[SJ Hong Kong AQO & HKPSG do not specific the criterion for TSP. Reference has been made to Annex 4 of EIAO­

TM

4.3 Background Air Quality 

4.3.1 EPD has been closely monitoring the air quality in Hong Kong through their air quality
monitoring station (AQMS). The closest AQMS to the scheme is the Sham Shui Po
Monitoring Station. The monitoring result of Sham Shui Po Monitoring Station during year
2016-2020 are summarized in Table 4-2. The measured N02/RSP/FSP concentrations show
a decreasing trend from Year 2016 to Year 2020. The most concerning parameter during the
past few years is annual averaged N02 concentration, which has been exceeding AQO's
criterion in 2016-2020.
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Table 4-2 Measured Air Quality of Sham Shui Po Monitoring Station (2016-2020) 

Pollutant Averaging AQOs Concentration [µg/m3) 

Time [µg/m3] [i] Year 2016 Year 2017 Year 2018 Year 2010 Year 2020 
24-bour 100 (9) 77.2 7 l .3 60.0 66.3 58.3RSP (10th Max) 

[PM10] Annual 50 34.5 33.2 32.5 32.8 27.5
24-hour 50 (35) 38.5 36.7 33.6 28.8 24.9FSP (36th Max) 

[PM2.s] Annual 25 23.0 21.4 21.4 18.2 13.9
1-bour 200 (18) 161.0 194.0 152.0 l 76.0 151.0

N02 (19th Max) 
Annual 40 57.6 54.4 48.6 47.8 45.4

(i) The numbers in brackets () refer to number of exceedance allowed per year.
(ii) Daily and Annual averaged were calculated from hourly data.

4.3.2 PATH-v2. l is a macro-scale air quality model developed by EPD to predict future air quality
over the whole Pearl River Delta region including Hong Kong. For the purpose of this
assessment, the predicted values from PATH-v2. l are adopted as the background air quality.
The PATH grids corresponding to the Scheme is (38,35) as shown in Figure 4-1. Table 4-3 
give the predicted ground level (0-l 7mAG) background air quality for Year 2022 to Year
2025.

Table 4-3 Background Ground Level Air Quality of Grid (38, 35) of PA TH-v2.1 

Pollutant Averaging AQOs PATH Model Concentration (µg/m3] 

Time [µg/m3] [i] Year 2022 Year 2023 Year 2024 Year 2025 
24-hour 100 (9) 63.4 63.1 62 7 62.4RSP (10th Max) 

[PM10] Annual 50 27.4 27.4 27.3 27.3
24-hour 50 (35) 24.3 24.1 23.9 23.7FSP (36th Max) 

[PM2.s] Annual 25 15.0 15.0 14.9 14.9

1-bour 200 (18) 129.7 127.3 125.3 123 7
N02 (19th Max) 

Annual 40 24.5 23.9 23.0 22.8

Note:
(i) The numbers in brackets () refer to number of exceedance allowed per year.
(ii) The I 0th highest daily RSP concentrations predicted by PATH-v2. I are adjusted by adding I I .0~1g/m3, according to

EPD's Guidelines on Choice of Models and Model Parameters (updated July 2021).
(iii) The annual RSP concentrations predicted by PATH-v2. I are adjusted by adding I 0.3 µg/m3, according to EPO's

Guidelines on Choice ofModels and Model Parameters (updated July 2021 ).
(iv) The 36th highest daily FSP concentrations predicted by PATH-v2. I are adjusted by adding 0.0~tg/m3, according to

EPD's Guidelines on Choice ofModels and Model Parameters (updated July 2021).
(v) The annual FSP concentrations predicted by PATH-v2.1 are adjusted by adding 3.5 µg/m3, according to EPD's

Guidelines on Choice ofModels and Model Parameters (updated July 2021).

4.3.3 All predicted background pollutant concentrations show a decreasing trend from Year 2022
to Year 2025 as shown in Table 4-3, and it is likely to continue to reduce after Year 2025.
The background RSP, FSP and hourly NO2 concentrations are well below the AQO criteria
and providing more margin in later years.

IAl902l\SSP-AAl-0l\EAR vl.0 8 Cinotech



Urban Renewal Authority Cheung Wah Street/ Cheung Sha Wan Road
Development Scheme (SSP-018)

Envirolllilental Assessment Report

4.4 Construction Phase Air Quality Impact Assessment 

4.4.1 Major dust emitting construction activities will be the demolition of existing structures,
excavation for basement construction, foundation works and construction activities (e.g. the
construction of superstructure). Fugitive dust would be generated. The concerned air
pollutants during the construction phase are the Total Suspended Particulates (TSP),
Respirable Suspended Particulates (RSP) and Fine Suspended Particulates (FSP) arising
from the construction work of the Project.

4.4.2 Dust control measures under the Air Pollution Control (Construction Dust) Regulation (Cap.
311 R) and good site practice shall be implemented to mitigate dust impact arising from
demolition work by preventing dust generation and/or by screening, suppressing and
removing dust generated:

• Enclose the whole wall of the building to a height of at least 1 m higher than the highest
level of the structure to be demolished with impervious dust screens or sheeting on
fa1yade abutting or fronting upon a street

• Existing structures are proposed to be demolished by non-percussive equipment such as
hydraulic crusher to reduce dust emission; no blasting will be involved.

• Water or a dust suppression chemical shall be sprayed immediate prior to, during and
immediately after demolition/excavation works

• Cover stockpile or dusty materials with tarpaulin to prevent wind erosion
• Any dusty materials remaining after a stockpile is removed shall be wetted with water

and cleared from the surface of roads or streets
• Every vehicle shall be washed to remove any dusty materials from its body and wheels

before leaving the construction site
• Where a vehicle leaving a construction site is carrying a load of dusty materials, the load

shall be covered entirely by clean impervious sheeting to ensure that the dusty materials
do not leak from the vehicle

• Store cement bags in shelter with 3 sides and the top covered by impervious materials
if the stack exceeds 20 bags

• Maintain a reasonable height when dropping excavated materials to limit dust
generation

• Limit vehicle speed within site to 10 km/h and confine vehicle movement in haul road
• Minimize exposed earth after completion of work in a certain area by hydroseeding,

vegetating or soil compacting
• Cover materials on trucks before leaving the site to prevent dropping or being blown

away by wind
• Regular maintenance ofplant equipment to prevent black smoke emission
• Throttle down or switch offunused machines or machine in intermittent use
• Plan the site layout so that machineries, dust causing activities and stockpilings are away

from receptors as far as possible.
• Site hoarding higher than 2.4m should be implemented where there are receptors at close

proximity to the construction site and dusty activities.
• Haul road shall be away from the project boundary as much as possible
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4.4.3 No significant dust impact on the surrounding air sensitive receivers (ASRs) is expected with
proper implementation ofmitigation measures. No quantitative construction dust assessment
is considered necessary.

4.4.4 Operation of Powered Mechanical Equipment (PME) during demolition/construction work
would emit gaseous air pollutants such as nitrogen dioxide (N02) via fuel burning. According
to Air Pollution Control (Non-road Mobile Machinery) (Emission) Regulation, only
approved or exempted Non-Road Mobile Machinery (NRMM) with a proper label are
allowed to be used in specified activities and locations including construction sites.
Supportive information and documents (e.g. third-party emission certificates, model and
serial numbers ofmachines and engines, etc.) for each NRMM would be provided to EPD to
prove that the concerned NRMM is in line with the prescribed emission standards. Since the
number of PME expected to be used on-site will be limited and much less than vehicles
travelled on surrounding roads (e.g. Cheung Sha Wan Road), no significant impact is
anticipated.

4.5 Operation Phase Air Quality Impact Assessment 

General Flow of the Assessment

4.5.1 Firstly, the assessment year will be determined by comparing the daily vehicular emission of
the different years and the year with highest vehicular emission will be adopted as assessment
year.

4.5.2 Then, the cumulative pollutant concentration will be computed. Besides the PATH-v2.1
background, the following pollutant sources will be considered:

• Vehicular Emission from open public road sections within 500 m assessment area
• Other major emission sources within 4 km of the scheme area

4.5.3 If any of the representative ASRs exceed the AQO criteria, feasible locations for openable
windows and/or fresh air intake will be suggested.

Air Sensitive Receivers

4.5.4 During operation phase, no major emission is anticipated from the residential, G/IC and
commercial components of the proposed development. On the other hand, the residential
flats, shops and G/IC areas of the Scheme are ASRs which should be assessed.

4.5.5 The residential flats in the Scheme rely on openable windows for ventilation; the shops and
G/IC in the podium and in the G/IC Complex would rely on air-conditioning with fresh air
intake. Therefore, fa9ades of the Residential Towers, as well as the potential fresh air in-take
locations of the podium and the Low Block should be assessed. The locations of the
assessment points are illustrated in Figures 4-2 & 4-3 and listed in Table 4-4. 
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Table 4-4 Summary of the Assessment Points (Air Quality) 

Locations ID Assessment Height (mAG) 

AP-01 to AP-05 G/F-01.50
1/F- 06.35
G/F-01.50

Fac;:ade of the Podium 1/F- 06.35
Structure of the Site A AP-06 to AP-15 2/F- 10.85

3/F - 14.50
4/F - 18.00
5/F- 21.50

Fac;:ade of the Residential TA-01 to TA-13 Residential 1/F - 29.35
Tower A Residential 2/F - 32.50

Fac;:ade of the Residential Residential 3/F - 35.65
TB-01 to TB-12 Residential 4/F - 38.80TowerB Residential 5/F-41.95

G/F- 01.50
l/F-08.00
2/F - 11.60

Fac;ade of the G/IC 3/F- 15.20
BC-01 to BC-10 4/F- 18.80Complex of Site B 5/F-22.40

6/F-26.00
7/F-30.50
8/F - 35.00

[I] The Ground level of the Scheme is 5.0SmPD.
[2] The Assessment Height is I .Sm above slab level.
[3] The notional design including the elevation is subject lo change.
[4] The residential towers has it own floor number.

Meteorological Data

For AERMOD, AERMET, & CALJNE4 

4.5.6 The hourly meteorological data from PATH model and the hourly stability classes calculated
by PCRAMMET has be adopted. The PCRAMMET model can estimate the stability class
based on the existing meteorological data for CALINE4 (for traffic emission). As CALINE4
imposes the limitation ofwind speed on each of the stability class, the adopted stability class
has been shifted toward class 3 for classes 1 & 2, and the adopted wind speed has been
reduced for other cases, when necessary, for conservative assessment.

4.5.7 The hourly data from PATH Model has been prepared into on-site data as AERMET input.
The output meteorological data form AERMET was later be used by AERMOD (for non­
road traffic emission). The input mixing height data was restricted to between 121 m and
1667m, which were the observed extreme values by the Hong Kong Observatory in year
2010. To avoid the occurrence of calm hours in the model, a minimum wind speed of 1.0m/s
was adopted and any wind direction <0.1 ° was replaced by 360°.

4.5.8 The surface characteristics of the AERMET input were prepared following the
recommendations in "AERMOD Implementation Guide" revised in August 2015 by USEPA.
The Albedo and Bowen ratio adopted are the average values based on the land use of the
10km x 10km region centred on the study area. The surface roughness lengths were
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determined based on the land use of 1km upwind in sector widths no smaller than 30 degrees.
The surface roughness, Albedo and Bowen of different land use are adopted with referenced
to Table 4-2 to Table 4-6 of User's Guide for the AERMOD Meteorological Preprocessor
(AERMET).

For Road Traffic Emission factor from EMF AC v4.3 

4.5.9 Hong Kong Observatory's hourly temperature and relative humidity at King's Park during
year 2020 has be adopted for determining the road traffic emission factor. Meteorological
data at King's Park is representative as it is located at core of developed area, similar to the
Subject Site.

Assessment Year 

4.5.10 The proposed development is planned to be completed by Year 2034, the assessment year
for traffic air quality impact shall be predicted based on the worst scenario within 15 years
after the completion of the proposed development.

4.5.11 The traffic flow forecast for Years 2034, 2042 & 2049 bas been provided by traffic consultant.
The predicted traffic flow has been submitted to the Transport Department (TD) for
agreement with the methodology. The Endorsement of Traffic Forecast from TD will be
enclosed in Appendix 4-1 when available.

4.5.12 Sensitivity test for traffic emission has been conducted using traffic data of Years 2034, 2042
& 2049. The NOx emission of Year 2049 and the RSP/FSP emission of Year 2034 are found
to be highest, thus NOx/NO2 emission of Year 2049 and RSP/FSP emission of Year 2034
has been adopted. The result of sensitivity test is enclosed in Appendix 4-2. The
methodology of the sensitivity test is explained in the following paragraphs.

Methodology- Road Traffic Emission Factors & Sensitivity Test

4.5.13 The latest version ofEMFAC -HK V4.3 which was issued by EPD in early 2021 has been
adopted to compile the traffic emission inventory. "Emfac Mode", which can provide RUN
emission per vehicle kilometre travelled (in g/VKT) and START emission per trip (in g/trip)
under which different temperature, relative humidity and traffic speed has been selected for
the assessment. As a conservative approach, the highest START emission across various
soak time will be adopted. The START emission has been converted into emission/VKT
using the tripNKT ratio from EMFAC v4.31 of the corresponding year and combine with
the RUN emission. Therefore, a set of emission factors (NOx, NO2, RSP & FSP) for vehicles
emission with cold start and another set of emission factors for vehicles emission without
cold start has been obtained.

4.5.14 It should be noted that the HKSAR Government are promoting electric vehicle and targeting
zero emissions before 20502

. In practice, besides the cost-effective reason, the number of
electric vehicles is restrained by the technologies such as battery capacity and charging speed.
The prevailing of charging facility would also be another factor. There are too many
uncertainties about the projected ratio of electric vehicles during assessment year (2034-
2049). Therefore, for conservative assessment, the electric vehicle is not considered.

1 The adopted VKT for the start emission calculation has been corrected by a -13% factor according to Appendix 3.4-3 of
Approved EIA report for Liantang / Heung Yuen Wai Boundary Control Point and Associated Works (AEIAR-161/2011).
2 Hong Kong Roadmap on Popularisation of Electric Vehicles,
h1tps://www.evhomecharging_gov.hk/downloads/ev booklet en.pdf
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4.5.15 In this assessment, the road has been categorized into 2 road types as summarized in Table 
4-5. For roads with cold start (Type 1), both RUN emission and START emission will be
adopted. For roads without cold start (Type 2), only RUN emission will be adopted. It should
be noted that, Franchised Buses (FBSD & FBDD) are not expected to perform cold start on
normal public roads. Therefore, the START emission for FBSD & FBDD has not been
included in the determination of road traffic emission. Instead, the cold start emissions of the
Buses will be handled separately.

4.5.16 There are industrial buildings fall within the 500m assessment area, with
loading/unloading/parking areas for heavy vehicle. In addition, there are terminus for public
light buses (Cheung Sha Wan Bus Terminus) at around 150m in the west of site B. As the
current broad brush approach assumed the start emission from vehicles (except FBSD &
FBDD) happened in all the Type 1 road (including the Cheung Sha Wan Road, which is the
major road adjoining the Sites A & B), and the highest START emission across various soak
time has been adopted (except FBSD & FBDD), the current approach is considered
conservative. The list of roads for the air quality impact assessment including the cold start
availability has been included in Appendix 4-1. 

es within the Stud Area 
Descri tion 
Roads with cold start
Roads without cold start

4.5.17 For mapping the corresponding emission factor to each road section more precisely, the
yearly temperature and relative humidity from Hong Kong Observatory has been broken into
4 seasons, namely Ql: Dec-Feb, Q2: Mar-May, Q3: Jun-Aug, & Q4: Sep-Nov. Daily profiles
for each season with the lowest hourly temperature and relative humidity in each season
(Table 4-6) has been adopted to identify the corresponding hourly emission factors for each
road section conservatively. Then, the hourly road traffic emission of each road section was
calculated by multiplying the vehicle counts, road length and the corresponding emission
factor.

4.5.18 Finally, sensitivity testing has been conducted by comparing the daily road traffic emissions
under 4 seasons of different scenarios (i.e. traffic flow for years 2034, 2042 and 2049). The
year with the highest daily emission has been be adopted as the assessment year for the
respective pollutant.
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Table 4-6 Diurnal Temperature and Relative Humidity Profile for each Seasons 
(1 (2 ( 3 (4 

Hour Temp RH(%) Temp RH(%) Temp RH(%) Temp RH(%) (OC) (OC) (OC) (OC)
1 8 27 16 37 24 77 18 40 
2 8 28 16 36 24 76 17 47 
3 8 29 16 38 23 69 17 45 
4 7 32 15 39 24 70 16 43 
5 7 26 15 37 24 76 16 38 
6 7 25 16 36 23 74 16 37 
7 7 24 16 35 23 76 16 35 
8 7 24 16 33 23 74 15 37 
9 8 21 16 27 24 68 16 39 
10 9 19 15 23 24 63 17 37 
11 10 15 16 22 25 56 18 36 
12 11 13 16 19 26 54 19 39 
13 12 16 16 19 25 56 21 40 
14 12 17 16 20 25 53 21 41 
15 13 18 16 27 26 55 21 44 
16 13 17 16 29 25 58 21 41 
17 JO 20 16 32 25 60 20 42 
18 JO 21 16 34 25 63 19 40 
19 10 21 16 35 25 69 19 38 
20 JO 22 17 36 25 72 19 34 
21 ll 22 16 31 25 73 18 37 
22 10 20 17 25 24 72 18 34 
23 10 25 16 31 24 75 18 36 
24 9 24 16 33 24 78 18 39 

[I] The hourly temperature and relative humidity at King's Park during year 2020 (rounded-down to the nearest integer)
have been adopted.

Methodology - CALINE4

4.5.19 The total hourly road traffic emission of each road section has been divided by the total
hourly vehicle count and the road length (in Mile) to obtain the hourly fleets averaged
emission factors (emission/Vehicle Mile Travelled, in g/VMT).

4.5.20 The hourly fleets averaged emission factors in each season together with the hourly traffic
flow of each link (road section) were then utilized in CALINE4 to simulate the dispersion of
the vehicle exhaust pollutants from the surrounding open road network.

4.5.21 The surface roughness adopted in CALINE4 is 370cm according to EPD's recommendation
for urban area. The molecular weight for NOx & NO2 in CALINE4 is 46.

Cold Start Emission for Franchised Buses (FBSD & FBDD) - AERMOD

4.5.22 According to Calculation of Start Emissions in Air Quality Impact Assessment (EPD, Jan
2021), the start emission of diesel vehicles with SCR should spread over 700m.

4.5.23 The identified buses from the bus terminus (Cheung Sha Wan Bus Terminus) and the adopted
Road ID are illustrated in Figures 4-3a & 4-3b, respectively. The bus schedule is list in
Appendix 4-4. Although there is no bus schedule for 2034-2049 available at the moment,
considering the current tendency and the policy, the number of diesel-powered buses should
not increase, if not reduce. It is because the diesel-powered buses will be gradually replaced
by electric-powered buses. Using the existing bus schedule for the cold start emission
calculation in the future is considered conservative.
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4.5.24 For consistence with other road traffic emission, the assessment years are chosen as Year
2049 for NOx/NO2 emission and 2034 for RSP/FSP. As a conservative assessment, the start
emission of diesel FBDD at the lowest temperature (7 °C) will be adopted. From on-site
survey, it is found that soak time of the buses are either <30 minutes or overnight (actual
soak time unknown). Therefore, soak time of 30 minutes (7:00- 1 :00) and 720 minutes (5:00
- 7:00) have been adopted. The adopted emission factors for buses are list in Table 4-7. The
emission elevation and initial vertical mixing height of the buses has been referenced to
Appendix 3.6 of Revised Austin Road Flyover EIA Report. The adopted emission rate for
each road sections are listed in Appendix 4-4. 

4.5.25 Dispersion modelling has been be undertaken using USEPA approved AMS/EPA Regulatory
Model (AERMOD) to assess the Marine Emission.

T bl 4 7 a e - opte m1ss1on actory or uses 0 tart m,ssaon 
Pollutant NOx NO2 RSP FSP 

Year 2049 2049 2034 2034 
Temperature (deg C) 7 7 7 7 

Vehicle Type FBDD (DSL) 

Soak Time (min) Emission per trip (g/trip) 
30 1.1379 0.3300 0.0000 0.0000
720 10.7100 3.1059 0.0000 0.0000

Ad dE .. F f B 'C Id S E .. 

Industrial Chimney within 500m assessment area

4.5.26 As stated in Sections 2.2.2-2.2.3, active chimneys are identified in the Caritas Medical
Centre. However, those chimneys are either not active (for standby emergence generator) or
using clean fuel (Town Gas). Therefore, those chimneys are not included in the quantitative
assessment.

4.5.27 Besides the Caritas Medical Centre, no active industrial chimney has been identified within
the assessment area.

Major emission sources within 4 km

4.5.28 The nearest major emission sources are: Kwai Chung Crematorium (3983m), & To Kwa
Wan Gas Plant (4396m). As both of them are ~4km from the Scheme, and their source
strength are relatively small (compare to other major source such as cruise terminal).
Therefore, no major emission sources are included in the quantitative assessment.

Cumulative Pollutant Concentration

4.5.29 The cumulative pollutant concentration at each of the assessment point has been calculated
by summing the background concentration (from PATH-v2.l )3, the road traffic emission
(from CALINE4), and other emissions (from AERMOD). It should be noted that background

3 Different background concentration from PATH-2016 has been adopted based on the elevation of the assessment point. i.e. LI: 0
to 17mAG; L2 17 to 35mAG; L3 35 to 55mAG.
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vehicular, industrial and marine emissions have been included in PATH-v2.l, adding the
emissions from CALINE4 and AERMOD will result in conservative results.

4.5.30 The Ozone Limiting Method (OLM) and maximum equilibrium NO2:NOx ratio of0.9 4 has
been adopted for the conversion of NOx to NO2 based on the hourly 03 concentrations
predicted by PATH-v2.1 in the corresponding grid.

4.5.31 The NO2/NOx conversion has been calculated as follows:

[N02)pred = Min{ [N02]init + MIN {[NOx)pred - [N02]init, (46/48) X [03]PATH }, 0.9 X [NOx)pred} 
where,

[N02]pred
[N02]init
[NOx]pred
[03]PATH

is the predicted cumulative N02 concentration
is the sum of initial N02 concentration from CALINE4, AERMOD and PATH v2.1
is the sum of predicted NOx concentration from CALINE4, AERMOD and PATH v2.1
is the OJ concentration from PATH v2.1

4.5.32 For all vehicle emissions, the calculated initial NO2 concentration based on NO2 emission
factor of Emfac v4.3 has been adopted. For all non-vehicular emissions, initial NO2/NOx
ratios reported in the Heathrow Airport EIA report are adopted, which is 10%.

4.5.33 Due to the nature ofOLM, and conservative approach for the traffic emission and PATH-v2.1
background, the cumulative NO2 concentration at each ASR is considered very conservative.

Results and Discussion

4.5.34 The detailed results are listed in Appendix 4-5. The summary of the annual NO2
concentration is provided in Appendix 4-6. The results are also summarized in Table 4-8 &
Table 4-9. 

4.5.35 The assessment result shows that, apart from Annual Averaged NO2 concentration at ground
of southeastern boundary of Site A (1.5rnAG at AP-03, AP-04 & AP-05), other assessment
points at Site A and Site B show compliance with AQO's NO2/RSP/FSP criteria.

4.5.36 Under current notional design, the predicted air quality at all residential flats comply with
the AQOs. The fresh air in-take for the podium structures of Site A would be designed to be
located at or above 6.35rnAG (11.4mPD). The fresh air in-take for the G/IC complex at Site
B should not be restrained by air quality. Subject to the CE in C's approval of the draft DSP,
URA/ future joint venture partner should explore and implement all practicable design in
order to ensure all openable windows for ventilation and fresh air intakes comply with the
AQO criteria at the detailed design stage.

4.5.37 It should be noted that the exceedance is partially due to the conservative approach.
Considering the Government's measures to promote the use ofelectric vehicles, it is expected
that the future background pollution concentration as well as the road traffic emission should
be much lower than that in the current calculation up on complete of the Scheme (Year 2034).

4 Additional Clarification Regarding Application of Appendix W Modeling Guidance for the I-hour N02 NAAQS", U.S. EPA,
March I, 201 I
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T bl 4 8 a e - ummary o e re 1c e 0 u an oncen ra on 
Pollutant Concentration (1rnJm3) 

Daily 10th Annual Daily 36th Annual Hourly 19th Annual Maximum RSP Maximum FSP Maximum NO2 RSP FSP NO2 
Criteria 100 50 50 25 200 40 

Podium Tl 62 56 - 27.20 - 23 75 - 2308- 130 94 - 23.08 -
63.76 28.13 24.82 43.92 177.14 43.92

Podium T2 62.08 - 26.97 - 23.31 - 19.22 - 116.64 - 19.22 -
62 51 27.17 23 75 22.32 128.52 22.32

Low Block 62.09 - 26.98 - 23.31 - 19.27 - 116.62 - 19.27 -
62.60 27.21 23.82 23.43 128.85 23.43

Tower Tl 62.53 - 27. l 7 - 23.77 - 22.27 - 124.09 - 22.27 -
63.67 27.76 24.79 34 70 155.46 34.70

s f th P d. t d P II t t C t ti 

T bl 4 9 a e - ummary o t e re 1cte unua verage 2 ouceutration 
Annual Averae:ed NO1 Concentration (uf!/m3 at different Heie:ht 

Location mAG 1.5 6.35 10.85 14.5 18 21.5 
mPD 6.55 11.4 15.9 19.55 23.05 26.55 

Site A - Podium mm 34.40 32.91 29.69 27.97 23.80 23.08
max '43.92 33.92 31.0l 29.32 24.86 23.84

Annual Averae:ed NO1 Concentration (uf!/m3 at different Heie:ht 
Location mAG 29.35 32.5 35.65 38.8 41.95 

mPD 34.4 37.55 40.7 43.85 47 

Site A - Podium mm 21.97 21.64 19.69 19.43 19 22
max 22.32 21.91 19.91 19.62 19 38

Site A- Tower A mm 22.09 21.73 19.76 19.50 19 27
max 23.43 22.87 20.73 20.31 19 95

Annual Avera11;ed NO2 Concentration (ue:/m3) at different Hei11;ht 
Location mAG 1.5 8 11.6 15.2 18.8 22.4 26 30.5 35 

mPD 6.55 13.05 16.65 20.25 23.85 27.45 31.05 35.55 40.05 

Site A - Podium mm 31.43 30.73 30.04 29.25 25 29 24.50 23 77 22.95 22.27
max 34.70 32.91 31.55 30.26 25 97 24.96 24.10 23.22 22.49

s f h P d" d A IA dNO C 

Note: Criteria= 40 µg/m3
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4.6 Conclusion 

4.6.1 The air quality impact arising from the proposed development to the surrounding area and
air quality impact from the surrounding area to the proposed development has been assessed.

4.6.2 With the implementation of dust suppression measures stipulated under the Air Pollution
Control (Construction Dust) Regulation and the adoption of good site practice, no adverse
air quality impact associated with the construction works is expected.

4.6.3 Air emission is not anticipated from the proposed development during operation phase. Air
quality model based on the current notional design with conservative approach has been
conducted. The model results show that the predicted air quality at all proposed residential
flats comply with the AQOs. The fresh air intake for the podiums structure Site A would be
designed to be located at or above 6.35mAG (l l .4mPD). The fresh air in-take for the G/IC
complex at Site B should not be restrained by air quality. The air quality upon completion of
the Scheme will be similar to, if not better than, the existing situation and no insurmountable
air quality impact is anticipated.
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5 NOISE IMPACT ASSESSMENT 

5.1 Introduction 

5.1 .1 The purpose of this chapter is to demonstrate the noise sensitive receivers (NSRs) of the
proposed development within the Scheme comply with the noise criteria ofThe Hong Kong
Planning Standards and Guidelines (HKPSG).

5.1.2 The potential noise impact from the following aspects have been assessed: (i) Construction
noise - the potential noise impact generated from the construction activities of the proposed
development to the surroundings; (ii) Traffic noise - the potential noise impact generated
from the nearby road networks to the proposed development during operation phase; (iii)
Fixed noise - the potential noise impact generated from the surrounding fixed noise sources
to the proposed development.

5.1.3 Effective mitigation measures and recommendations are proposed to mitigate the excessive
noise level to achieve an acceptable compliance level under the current notional design.

5.2 Standards and Guidelines 

Road Traffic Noise

5.2.1 HKPSG provides guidance on acceptable road traffic noise levels at the openable windows
of various types of noise sensitive buildings. The relevant criteria are shown in Table 5-1. 

T bl 5 Ia e - oa ra IC 01se annmg n ena 

Uses Road Traffic Noise 
Lio, (1hr) dB(A) 

Domestic Premises 70 

Hotel and Hostels 70 

Offices 70 
Educational institutions 65

Hospital & Clinics 55

Places of public worship and courts of law 65

HKPSGR d T ffi N . Pl C 't . 

Nole: TI1e above criteria apply to noise sensitive uses which rely on opened window for ventilation.

Fixed Noise Sources

5.2.2 Acceptable Noise Levels (ANL) shown in Table 2 of the Technical Memorandum for the
Assessment of Noise from Places Other than Domestic Premises, Public Places or
Construction Sites (IND-TM). According to IND-TM, the ANLs for different Area
Sensitivity Ratings (ASRs) are given in Table 5-2. 
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Table 5-2 Acceptable Noise Levels for Fixed Noise Impact (ANLs), dB(A), Leq, 
(30mins) 

Time Period ASRA ASRB ASRC 
Day (0700 to 1900 hours)

60 65 70
Evening (1900 to 2300 hours)

Night (2300 to 0700 hours) 50 55 60

5.2.3 The Scheme is located in the urban area of Sham Shui Po. According to TD's Annual Traffic
Census (ATC2019), the daily traffic of the Cheung Sha Wan Road section (Street No. 3427)
is more than 35,000. Therefore, the Scheme and its surroundings are considered directly
affected by Influencing Factor (IF); the ASR of the site would be classified "C".

5.2.4 As the site is subject to traffic noise impact from Cheung Sha Wan Road (primary distributor
road), it is expected that the prevailing background noise level would be higher than ANL­
SdB for both daytime and night-time, thus ANL-5 dB would be adopted as the planned fixed
noise sources criterion. The planning criteria would be 65 dB(A) for day and evening time
and 55 dB(A) for night time.

5.3 Construction Noise Impact Assessment 

5.3.1 The use of powered mechanical equipment (PME) will generate construction noise impact
to the nearby NSRs. The major noise emitting activities will be the demolition of existing
structures and foundation works of future development.

5.3.2 As the site is situated in a well-developed urban area, the number of PME that it can
accommodate is limited, however, the noise from construction activities may still be an
impact if the construction works are not planned and arranged properly.

5.3.3 The "Practice Note for Professional Persons Environmental Consultative Committee"
(ProPECC) "Noise from Construction Activities -Non-statutory Controls" (PN 2/93)
suggests assessment criteria relating to construction noise and some practical noise
abatement measures to reduce the construction noise.

5.3.4 To minimize noise generation, non-percussive equipment such as hydraulic crusher is
proposed for demolishing existing building and structure. Also, adoption of non-percussive
piling method for foundation work is also recommended. As these activities would only last
for a short period oftime, significant noise impact on sensitive receivers is not expected with
proper implementation of mitigation measures:

• Adopt good site practice, such as throttle down or switch off equipment unused or
intermittently used between works

• Regular maintenance of equipment to prevent noise emission due to impairment
• Position mobile noisy equipment in locations away from nearby NSRs and point the

noise sources to directions away from NSRs
• Make good use of other structures for noise screening
• Use of quiet plants and working methods to mitigate at source
• Use of mobile noise barriers/enclosures along the path of noise propagation
• Schedule work to minimize concurrent activity and duration of impact

IAl9021\SSP-AAI-0l\EAR vl.0 20 Cinotech



Urban Renewal Authority Cheung Wah Street/ Cheung Sha Wan Road
Development Scheme (SSP-018)

Envirolllilental Assessment Report

5.3.5 With the aforementioned noise mitigation measures implemented during the construction
phase, no adverse noise impact arising from the construction activities is expected.

5.4 Operation Noise Impact Assessment 

Representative Noise Sensitive Receivers during Operation Phase

Road Traffic Noise 

5.4.1 All flats of the residential towers were identified as NSRs according to the nature of use.
Commercial & retail area, clubhouse and GIC facilities in the podium and the G/IC complex
will be provided with air-conditioning system and will not rely on openable windows for
ventilation, and thus the noise standard is not applicable. The noise assessment points were
located 1.2m above the slab level and lm away from the favade. All potential windows
locations of all residential flats are covered.

5.4.2 There are (Tower A (Low Zone): 22 floors x 13 flats+ Tower A (High Zone): 12 floors x 12
flats+ Tower B: 34 floors x 12 flats)= 838 residential flats based on the notional layout of
typical floor. It should be note that the Tower A consist of high zone and low zone, with
identical Flat 01- 08 and different Flat 09 - 13. To avoid confusion, high zone and low zone
are using different flat IDs and assessment points IDs.

5.4.3 For assessment purpose, the traffic noise level at all 838 flats have been assessed. The
representative assessment points are summarized in Table 5-3 and their locations are
illustrated in Figures 5-2a, 5-2b & 5-2c. It should be noted that the notional layout of the
Scheme is for assessment purpose only and subjected to change.

Planned Fixed Noise Sources 

5.4.4 Large building service equipment of Site A & Bare the potential planned fixed noise during
operation phase of the Scheme. It should be noted that there are no representative NSR in the
north, west and south from Site B has been selected as the NSRs are either very far or the
view to Site B are completely blocked. The representative NSRs of the proposed residential
developments and in the surrounding have been identified, listed in Table 5-4 and illustrated
in Figures 5-3. 
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Table 5-3 Summary of Representative Noise Sensitive Receivers and Assessment 
P. t f T ffi N. I tA t oms or ra IC mse mpac ssessmen 

Number of Elevation of the Tower Flats per NSRID Ill Number of Floor Assessment Point 121131floor 
TAL0l-1 to TAL13-3 34.1 0mPD for the 1st 

22 flOOrS (1'1 - 22nd residential floor 
A 13 13 flats and 38 residential tloor) 

assessment points on + 3.15m for each floor each floor 
TAH0l-1 to TAH12-4 103.40mPD for the 23rd 

12 floors (23rd - 34th residential floor 
A 12 12 flats and 38 residential floor) 

assessment points on + 3.15m for each floor each floor 
TB-01-1 to TB-12-3 34.1 0mPD for the 1st 

34 floors (1st _34th residential floor 
B 12 12 flats and 35 residential floor) 

assessment points on + 3.15m for each floor each floor 
[I] NSR IO is in the form of'ITXYY- Z, where "TI" is tower identity= TA or TB, "X" is zone identifier= H (High

Zone), L (High Zone) or"-" (NIA, for Tower B), "YY" is flat number= 01 - 13; Z is assessment point number within
a flat= I - 5.

[2] The elevation of the assessment points for the 1'1 residential floor= 5.05 mPD (Ground)+ 25.35m (Podium & Club
House Height)+ 2.Sm (Transfer Plate)+ 1.2m (1.2m above slab level)= 34.1 Om.PD

[3] The notional design including the elevation is subject to change.

Table 5-4 Representative Noise Sensitive Receivers for Fixed Noise Impact 
Assessment 

Horizontal Distance from 
NSRID Description 

Podium of Site A G/IC Complex of Site B 
NSR0I Tower B • Flat 01 NIA 204m
NSR02 l IA Cheung Wah Street 39m 197m
NSR03 Charming Garden 76m 155m

NSR04 Cheung Sha Wan Catholic 16m 244mSecondary School
NSR.05 Un Chau Estate • Un Hong House 44m 272m

NSR06 Hang Chun Court - Chun Yin 149m 208mHouse
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Road Traffic Noise

Assessment Methodology 

5.4.5 An in-house noise model (MARC) was used to predict the traffic noise levels arising from
the road network. It adopts the methodology provided in the UK Department of Transport's
Calculation of Road Traffic Noise (CRTN) 1988, which is stipulated in Chapter 9, Section
4.2.7 of the HKPSG for assessing road traffic noise impact. Road traffic noise levels are
presented in terms of noise levels exceeded for 10% of the one-hour period for the hour
having the peak traffic flow [LIO (I-hour) dB(A)].

5.4.6 The assessment was based on the projected peak hour flows for the worst year within 15
years after completion of the Project in Year 2034. Based on the traffic forecast provided by
the traffic consultant, the AM peak hour flows in Year 2049 will be the maximum projected
peak hour traffic flow within 15 years from the completion of the Scheme. The major roads
within 300m from the boundary of the Scheme have been included in the assessment and are
shown in Appendix 5-1. 

5.4.7 To minimize the traffic noise impact to the Scheme, the following architectural design
consideration has been adopted:

• Both Towers A & B have been setback from the major road traffic from the road traffic
n01se.

5.4.8 Two scenarios have been considered in the traffic noise impact assessment. The first one is
a (A) Base Scenario which only considered architectural design and location of the openable
windows; the second scenario is a (B) Mitigated Scenario with Acoustic Windows.

Impact Identification and Assessment 

5.4.9 The peak hour traffic flow of individual roads in the assessment year (Year 2049) is listed in
Appendix 5-1. The traffic forecast has been submitted to the Transport Department for their
endorsement. As hourly traffic flow ofAM Peak are higher than that of PM Peak, especially
for the nearby primary distractor road - Cheung Sha Wan Road, thus the traffic noise for
AM peak hours were calculated.

a) Base Scenario: Carefal Buildings Disposition & Windows Locations 

5.4.10 In the Base Scenario, residential towers have been arranged to have setback from the main
roads (i.e. Cheung Sha Wan Road) and in the way that the view angle from the windows to
the main road has been minimized by buildings deposition, buildings orientation and
windows locations. Without this design, the traffic noise level in the base scenario is expected
to be much higher.

5.4.11 The detailed results of Base Scenario are presented in Appendix 5-2. This Base Scenario
results in about 17% flats complying witb the noise criteria of 70 dB(A). The maximum
exceedance is 9 dB, i.e. 79 dB(A), at the 1st - 3rd residential floor of Flat TB-01 & TB-12 of
Tower B, which having a wide view angle to Cheung Sha Wan Road.

5.4.12 The maximum traffic noise exceedance of each facdes under Base Scenario are illustrated in
Figure 5-4a - 5-4c. 
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b) Mitigated Scenario: With Acoustic Windows 

5.4.13 Subject to detailed design, mitigation measures are proposed in this mitigated scenario:

• Top-hung Type Acoustic Window (Noise Reduction: -5 dB(A))
The design of a top-hung window with a horizontal fin on the bottom of the window
coupled with Micro-perforated absorbers (MPA) on the inner side of the window and a
pelmet in the indoor area behind the top-hung window, can effectively resist noise from
entering domestic premises directly and hence minimize the impact caused to the
residents. The design is similar to the type adopted in Hong Tsuen Road Residential
Development at Sai Kung (Park Mediterranean). The ratio of vertical distance from
opening of the top-hung window to the length of the horizontal acoustic fin (aspect ratio)
will be less than the aspect ratio (0.55) of the acoustic window in Park Mediterranean.

5.4.14 Top-hung Type Acoustic Window5 has been proposed in the current assessment as it has
been adopted and well proven in private housing for years. Therefore, the calculated traffic
noise level is reliable and conservative.

5.4.15 It should be noted that at-receiver mitigation measure with higher acoustic performance exist.
However, their noise reduction effect and ventilation performance are highly depended on
the detailed design. For example, the Baffle Type Acoustic Windows6 broadly adopted in
public house in recent years can reduce the traffic noise by 4-8 dB depended on the
dimensions of the room and windows. With acoustic linings, suitable orientation and nearby
acoustic fins, its noise reduction effect could be even higher. The major issue of adopting
Baffle Type Acoustic Windows at the current stage is that, with room dimension may be
significantly changed in the later stage, it is hard to estimate whether any combination of
window pane separation, windows height, window opening and windows overlapping, etc.
can provide both sufficient ventilation and acoustic performance. Therefore, adopting Baffle
Type Acoustic Windows at the current stage may lead to under-estimate of acoustic
performance ifwe go for conservative, or lead to impossible scenario if the adopted acoustic
performance is too optimistic.

5.4.16 Despite the uncertainties, the use of acoustic windows with higher noise reduction effect is
encouraged in detailed design stage. As more information is available at that stage for the
designer/engineer to choose the most suitable acoustic windows design with consideration
of both acoustic and air ventilation performance.

5.4.17 Section drawings of the typical Top-hung Type Acoustic Windows with/without balcony are
illustrated in Figures 5-5a & 5-5b. Mitigation measures have been proposed to all locations
with traffic noise exceedance. The locations of the proposed mitigation measures are
illustrated in Figures 5-6a - 5-6c and listed in Appendix 5-3. 

5.4.18 The detailed predicted noise levels with acoustic windows are presented in Appendix 5-3. 
Given specific noise reduction measures at different assessment points, the compliance rate
by flat has been increased to ~80%. Only low-mid level residential flats that directly affected
by the traffic noise from Cheung Sha Wan Road are expect to experience traffic noise
exceedances, while it is expected to completely comply at higher level (23rd residential floor
or higher). The maximum exceedance is 4 dB, i.e. 74 dB(A), at the 1st - 3rd residential floor

5 Sample for Top-hung Type Acoustic Window https://www.epd.gov.h.k/epd/Innovative/greeny/eng/content/hong-tsuen-road­
residential-development-sai-kung .html?type=ftab 21
6 Sample for Baille Type Acoustic Windows
h1tps://www.epd.gov.hk/epd/Innovative/greeny/enn/content/king-tai-court.html?type=flab 20
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of Flat TB-01 & TB-12 of Tower B. The exceeded facades under Mitigated Scenario are
highlighted in Figures 5-6a - 5-6c. 

T bl S S a e - ummary o ra IC 01se mpac ssessmen 

Number of Base Scenario Mitigated Scenario 

Flat Complied Compliance Complied Compliance 
Flat Rate Flat Rate 

Tower A-Low 286 45 15.7% 202 70.6%
Zone 

Tower A- High 144 24 16.7% 144 100.0%Zone 
TowerB 408 70 17.2% 328 80.4%

Total 838 139 16.6% 674 80.4% 

s f T ffi N . I tA t 

Existing Fixed Noise Sources in the Surroundings

5.4.19 For the fixed noise sources in the surrounding affecting the proposed Scheme, no adverse
fixed noise impact is anticipated and no quantitative assessment is necessary due to the
following information:

• As stated in the overview of the existing potential fixed noise sources to the Sites
(Section 2.2), majority of the Site A is not expected to experience adverse impact from
existing fixed noise sources. More specifically, Site A is surrounded by residential
building in west, north and east directions. In the south of Site A, it is a large open area
(Sham Shui Po Sport Ground) and potential fix noise sources in south to south west
directions are either weak (the loud speaker within the covered stand of Sport Ground)
or very far (in the west of Site B). Some high-level flats may have direct view to the
chiller plants on the roof of China Shipbuilding Tower. If necessary, the project
proponent will provide noise mitigation measure on sources to mitigation this potential
noise impact.

• Although Site B may suffered from potential fixed noise impact, Site B do not rely on
openable windows for ventilation thus fix noise criterion is not applicable.

Planned Fixed Noise Sources of the Scheme

5.4.20 The Scheme will provide central air ventilation for commercial & retail area, clubhouse, GIC
facilities and basement carpark. The associated HVAC system may cause noise impact to
surrounding NSRs. Although the large exhaust fans are usually located indoor enclosed
within the air ducts, the fan noise will transmit via the ventilation pipe and emit at the duct
exhaust. Therefore, the potential planned fixed noise sources of the Scheme are the large
exhaust fans and the outdoor units of air conditioner. Other equipment such as water pumps
and lift motors will be located in enclosed rooms thus no adverse noise impact to the
surrounding is anticipated.

Site A 

5.4.21 For Site A, the non-residential portion will be closed outside operation hours and the
associated HYAC system are expected to stop during night time. Besides, the expected
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ventilation requirement of the basement carpark during night-time is expected to be very low
thus the primary exhaust fan is unlikely required. Due to the relatively small size of the
served zones, Variable Refrigerant Volume (VRV) system is preferred over chiller plants
and/or water-cooling tower as VRV provide flexible cooling capacity with high efficiency
over large range of loading. To avoid the noise from fixed plants affecting the residential
portions, the large plants and large ventilation exhaust pipes are planned to be located at
semi-confined areas such as plant rooms and/or entrance/exit of the carpark, with acoustic
louvers if necessary. The ventilation pipes will be equipped with silencer to reduce the in­
duct noise level. As there is no direct line of sight between the fixed noise sources of Site A
and the residential flats of Site A, no adverse noise impact from the fixed noise sources of
Site A to the residential flats of Site A is anticipated. As the fixed noise source of Site A,
including the louvers serving the fixed noise sources, may visible from the NSRs in the
surrounding, maximum allowable sound power levels will be recommended.

Site B 

5.4.22 For Site B, chiller plants and large ventilation exhaust pipes are also planned to be located at
semi-confined areas. The ventilation pipes will also be equipped with in-line silencer to
reduce the in-duct noise level As the fixed noise source, or the louvers connected to the fixed
noise sources, of Site B may visible from the NSRs in the surrounding, including the NSRS
in Site A. Maximum allowable sound power levels will also be recommended.

Maximum Allowable Sound Power Levels (SWL) 

5.4.23 Calculations based on the planning criteria and distance to the nearest NSRs are present in
Table 5-6.

5.4.24 According to the calculation based on the nearest NSR (NSR04 for Site A and NSR03 for
Site B), the cumulative SWL of the building service equipment at podium of Site A should
not exceed 88 dB(A) during day and evening time, and should not exceed 78 dB(A) during
night time. For the G/IC complex in Site B, the limits of the cumulative SWL are 108 dB(A)
during day and evening time, and 98 dB(A) during night time.

5.4.25 It should be noted that a 6 dB correction has been adopted accounting for the tonality,
intermittency and impulsiveness characteristics for assessment purpose. In case the noise
exhibits tonality, intermittency and impulsiveness characteristics during the operation, the
maximum allowable SWLs of the fixed plants should be corrected based on the
recommendation given in Section 3 .3 of the IND-TM.

5.4.26 Although the Scheme is still in early stage thus no detailed design including the location of
the noisy plants is available, no adverse fixed noise impact to the NSRs is anticipated if the
choice ofequipment, installation locations, installation and mitigations are properly designed.
To ensure the compliance in the final design, the project proponent (URA) should incorporate
the fixed source noise planning criteria, i.e. At NSR noise level of 65 dB(A) for day and
evening time and 55 dB(A) for night time in Leq,30min, to the tender document of this Scheme.
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Table 5-6 Allowable Sound Power Level for the Building Service Equipment of 
th P dD I te ropose eve opmen 

Horizontal Maximum 
Coi-rection, dB(A) Allowable Maximum Distance from the Sound Power Time Period Allowable SPL Project Site Tonality/ Level at at NSR, dB(A) Boundary to the Distance Facade Jntermittency/ Source, dB(A) Nearest NSR, m Impulsiveness (l] 121

Site A (Nearest NSR - NSR04) 
Day and

Evening Time 65 16 32 -3 -6 88
(07:00-23 00)
Night Time 55 16 32 -3 -6 78(23:00- 07:00)

Site B (Nearest NSR - NSR03) 
Day and

Evening Time 65 155 52 -3 -6 108
(07:00-23:00)
Night Time 55 155 52 -3 -6 98(23 00 - 07 :00)

[I] For assessment purpose, a 6 dB of tonality, intermjttency & impulsiveness correction has been adopted.
[2] The Maximum Allowable Sound Power Level at Source should be corrected by the tonality, intennittency, &

impulsiveness correction of the selected equipment, according to Section 3.3 oftl1e fNO-TM.

5.5 Conclusion 

5.5.1 The overall noise impact during the construction phase is considered insignificant.
Mitigation measures shall be implemented in accordance with ProPECC PN 2/93 during
construction to minimize construction noise impact on the nearby NSRs.

5.5.2 Traffic noise impact has been taken into consideration when designing the notional layout of
the residential development. The view angle from the windows to the road traffic has been
minimized by buildings deposition, buildings orientation and windows locations. In the base
scenario where tower setback, buildings deposition, buildings orientation and windows
locations are considered, only ~17% of flats complies with the 70 dB(A) traffic noise
assessment criterion as demonstrated. In the mitigated scenario where acoustic windows are
considered, the compliance rate by flat has been dramatically increased to ~80%. Given the
notional design is at planning stage and the proposed development is subject to detailed
design upon CE in C's approval ofthe Scheme, the current assessment is based on a notional
design and anticipated results. It should also be noted that the traffic noise assessment is
based on a typical Top-hung Type Acoustic Window. By using acoustic windows with higher
noise reduction performance in the detail design stage, it is feasible to achieve a higher
compliance rate.

5 .5. 3 A preliminary study of fixed noise sources based on the existing situation and the available
information for planned developments show that no adverse fixed noise impact to the
Scheme is anticipated.

5.1 The existing significant fixed noise sources are only identified in the west of Site B which is
far away from the residential portion of the Scheme in Site A, which rely on openable
windows for ventilation. The planned fixed noise source from the proposed Scheme should
not introduce adverse noise impact to the surroundings with proper design. To ensure the
compliance in the final design, the project proponent (URA) should incorporate the fixed
source noise planning criteria to the tender document of the Scheme.
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6 WASTE MANAGEMENT CONSIDERATION 

6.1 Legislations and Requirements 

6.1.1 In general, sustainable approaches to waste management should be adopted to produce less
waste and reuse or recover value from waste. The consideration on waste management for
the Project will take into account ofthe below Ordinances/Guidelines/Practice Notes adopted
in Hong Kong.

6.1.2 The following legislations/guidelines related to the handling, treatment and disposal ofwaste
in Hong Kong are listed:

• Waste Disposal Ordinance (Cap. 354) (WDO)

• Waste Disposal (Chemical Waste) (General) Regulation (Cap. 354C)

• Waste Disposal (Charges for Disposal ofConstruction Waste) Regulation (Cap. 354N)

• Land (Miscellaneous Provisions) Ordinance (Cap. 28)

• Code of Practice on the Packaging, Labelling and Storage of Chemical Waste

• Air Pollution Control Ordinance (Control of Asbestos (sections 51 to 84))

• ProPECC PN2/97 Handling of Asbestos Containing Materials in Buildings

• ADV-19- Practice Note for Authorized Persons, Registered Structural Engineers and
Registered Geotechnical Engineers - Construction and Demolition Waste

• ADV-21 - Practice Note for Authorized Persons, Registered Structural Engineers and
Registered Geotechnical Engineers - Management framework for Disposal of
Dredged/Excavated Sediment

• ETWB TCW No. 34/2002 - Management of Dredged/Excavated Sediment

• Code of Practice on the Handling, Transportation and Disposal ofAsbestos Wastes

6.1.3 Waste collection and disposal is covered by the Waste Disposal Ordinance (Cap. 354)
(WDO). This provides a licensing system for the disposal ofcertain wastes and for the control
of certain wastes by regulation. All wastes should be properly stored and disposed in
accordance with relevant waste management regulations and guidelines.

6.1.4 Waste Disposal (Chemical Waste) (General) Regulation (Cap. 354C) outlines the
requirement for chemical waste handling and disposal.

6.1.5 Under the Waste Disposal (Charges for Disposal of Construction Waste) Regulation (Cap.
354N), construction waste delivered to a landfill for disposal must not contain more than
50% by weight of inert materials. Construction waste delivered to a sorting facility for
disposal must contain more than 50% by weight of inert materials, and construction waste
delivered to a public fill reception facility for disposal must consist entirely of inert materials.

6.1.6 Land (Miscellaneous Provisions) Ordinance (Cap. 28) provides control over placing and
maintaining of C&D materials on unleased land. If the occupier does not hold the relevant
license, the Department ofLands will take action accordingly.

6.1. 7 Both the Practice Note for Authorized Persons, Registered Structural Engineers and
Registered Geotechnical Engineers (ADV-21) and Technical Circular ETWB TCW No.
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34/2002 cover the approval of dredging/excavation proposals and marine disposal of
dredging/excavated sediment.

6.1.8 Practice Note for Authorized Persons, Registered Structural Engineers and Registered
Geotechnical Engineers (ADV-19) provides mitigation measures on waste generation and
management during the planning stage of a building development to minimise waste
disposals at landfills.

6.2 Waste Management for Construction Phase 

Waste Types

6.2.1 The demolition and construction activities to be carried out for the proposed development
would generate a variety of waste that can be divided into distinct categories based on their
composition and ultimate method of disposal. The identified waste types include:

• Construction and demolition (C&D) materials, comprising inert and non-inert materials,
from the demolition and construction works;

• Potential asbestos containing materials;
• Excavated Sediment;
• Chemical waste from any maintenance of construction plant and equipment; and
• General refuse from the workforce

Inert and non-inert C&D Materials 

6.2.2 Inert C&D Material (or public fills) includes construction debris, soil, rock and concrete,
should be re-used on-site as filling materials or off-site as public fill at public fills reception
facilities. Non-inert C&D Material (or C&D waste) includes metal from the existing
structures, wood from fonnwork, equipment parts, and materials and equipment wrappings,
etc. should be re-used or recycled as far as possible.

6.2.3 As the Scheme involves demolition of existing buildings and construction of 2 floors of
basement, there will be generation of inert C&D materials during construction. It is estimated
that about 60,000 m3 excavated materials would be generated and about I 0,000 m3 would be
suitable for backfilling during site formation stage. It is also estimated that about 3,500 m3

C&D materials will be generated during the demolition work.

6.2.4 To account the quantity of C&D materials to be generated from construction of the new
building, C&D materials generation rate of 0.1 m3 per m2 ofGFA constructed is adopted in
accordance with the "Reduction of Construction Waste Final Report, Hong Kong
Polytechnic University (March I 993)". The total GFA of the proposed development from
the Scheme will be around 73,000 m2 (Domestic: 49,372 m2; Non-domestic (Site A): 10,394
m2; Non-domestic (Site B): 33,969 m2). The C&D materials generated from superstructure
construction is approximately 7,300 m3. Hence, the total amount of inert C&D materials
generated by the Project is projected at 70,800 m3.

6.2.5 The volume ofnon-inert C&D material, such as maintenance and packaging waste, generated
during site clearance and construction of superstructure works is projected at l ,080m3, which
will be subject to specific construction procedures and site practices. The estimated amount
of non-inert C&D material generated would be minimal with careful design, planning, good
site management and control of ordering procedures etc.
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6.2.6 The estimated quantities of inert and non-inert C&D material generated from the
construction of the Scheme are presented in Table 6-1. 

Table 6-1 
1spose 0 

Wastes to be Reused/Recycled/disposed of (m') 

Inert C&D materials Non-inert C&D materials Excavated Sediment 
Construction Sum 
Activities (m') Reused Reused Disposed Reused Reused/Re Reused/Rec Reused/Rec/Recycl /Recycl Off-Site /Recycl cycled Disposed ycled On- ycled Off- Disposed

ed On- ed Off- edOn- Off-Site Off-Site Off-Site
Site Site (a) Site (b) Site Site

Excavation 60,000 10,000 0 40,000 0 0 0 0 0 10,000

Site Clearance/ 
Demolition of 3,500 0 0 3,150 0 35 315 0 0 0Existing 
Buildine:s 

Superstructm·e 7,300 0 0 6,570 0 73 657 0 0 0Consh·uction 

70,800 10,000 0 49,720 0 108 972 0 0 10,000
AU 

59,720 1,080 10,000 

Estimated Quantities of C&D materials to be Generated, Reused and 
n· d f 

Note
a) The inert C&O materials not reused on-site shall be disposed off-site to tl1e Fill Bank at Tseung Kwan O Area 137
b) Non-inert C&O materials should be reused or recycled as much as possible before disposed off-site, estimated to be I 0% of

the total generated.

6.2.7 It is estimated that about 14% of inert C&D material to be reused on-site. It is proposed to
dispose the rest of inert C&D materials to the Fill Bank at Tseung Kwan O Area 137. The
remaining non-recyclable C&D materials are not suitable for public fill and requires disposal
to licensed landfill facilities (the closest landfill is the South East New Territories (SENT)
Landfill).

Excavated Sediment 

6.2.8 In addition, as the land of the Site is within reclamation ground, approximately 10,000m3 of
excavated sediment is estimated to be generated and disposed off-site from the Project. The
marine disposal of the sediment should be disposed in accordance to the ETWB TCW No. 
34/2002 and ADV-21. The rationale for sediment removal must be provided to the Secretary
of MFC for agreement, as early as possible, the allocation of sediment disposal space at sea
will not be considered until the need for removal of the sediment has first been satisfactorily
demonstrated.

6.2.9 To minimize waste generation and off-site disposal, Sediment should be reused on-site as far
as possible. However, if Sediment cannot be reused on-site or on alternative sites, marine
dumping of Sediment is required. For Sediment dumping, the Contractor who will be
undertaking the works must make a formal application to DEP for a dumping permit, in
accordance to ETWB TC(W) No. 34/2002, and if the permit is granted, it will be the
contractor's responsibility to ensure that the permit conditions are met to DEP's satisfaction.
All necessary documents (i.e. SSTP, PSQR I SQR) must be submitted to EPD for agreement
before the Marine Fill Committee can allocate the Sediment Disposal Site for the marine
dumping.
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Chemical Waste 

6.2.10 Chemical waste, such as cleaning fluids, solvents, spent lubricants and fuel for equipment or
waste battery, may be generated. As far as the scale of the works is small, the quantity of
chemical waste generated would be minimal. It is expected that the approximate quantity
of the lubrication oil is about I 00L/month and hence approximately 6 m3 of chemical waste
will be generated during construction period of 60 months (general assumption of
construction time for URA redevelopment projects adopted). A licensed collector should
be employed to handle and dispose of the chemical waste. Furthermore, the chemical waste
should be handled in accordance with the Waste Disposal (Chemical Waste)(General) 
Regulation. The Works Contractor should register as a Chemical Waste Producer under the
WDO.

6.2.11 Since the existing structure (Cheung Sha Wan Sports Centre) to be demolished was built in
1970s, asbestos containing materials may be present at the existing structures which would
be demolished. Asbestos investigation would be carried out before the commencement of
demolition works. Asbestos investigation and asbestos abatement plan will be made in
accordance with Air Pollution Control Ordinance, Waste Disposal (Chemical Waste)
(General) Regulation and other Codes of Practice listed in Appendix III in ProPECC PN2/97
Handling of Asbestos Containing Materials in Buildings if any asbestos is found in the Site.

6.2.12 In addition, other chemical waste, if any, to be generated during the demolition works will
be handled and disposed of in accordance with the Waste Disposal (Chemical Waste) 
(General) Regulation (Cap. 354C). For asbestos wastes, if any, will be handled and disposed
of in accordance with the Code of Practice on the Handling, Transportation and Disposal of
Asbestos Wastes.

6.2.13 With the implementation of proper chemical waste management measures listed in Section 
6.2.25, the impact is anticipated to be insignificant.

6.2.14 No hazardous materials or hazardous wastes are expected to be generated during the
construction of the Site.

General Refuse 

6.2.15 General refuse such as food scraps, waste paper, empty containers, etc., would be generated
from construction workforce during construction phase.

6.2.16 The maximum number of construction workers to be employed will be approximately 100
workers per day. The daily arising of general refuse from the construction workforce can be
estimated based on a generation rate of 0.65kg per worker per day, the estimated quantity of
the general refuse is 65kg (= 100 workers x 0.65kg/worker/day).

6.2.17 Such refuse should be properly managed so intentional or accidental release to the
surrounding environment does not occur. If the general refuse is recyclable, such as paper,
plastics and aluminum materials, the reuse and recycling of such waste is encouraged.
Effective collection of site wastes such as providing enclosed bins or compaction units would
be required to prevent waste materials being blown around by wind, flushed or leached into
nearby waters, or creating an odour nuisance or pest and vermin problem. Waste storage
areas should be well maintained and cleaned regularly.
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6.2.18 With the implementation of good waste management practices as suggested in Section 6.2.24 
at the site, adverse environmental impacts are not expected to arise from the storage, handling
and transportation of general refuse generated by construction workers.

Mitigation Measures

6.2.19 Prior to the commencement of the construction works, the contractor will identify the types
and amount of waste generated, and handle, store, collect and dispose waste in accordance
with Waste Disposal Ordinance (Cap. 354). The associated mitigation measures and good
site practice should be implemented as follows:

C&D Materials 

6.2.20 In general, minimization/reuse/recycling of C&D materials (i.e. both inert and non-inert
C&D materials) should be considered prior to disposal. Waste minimization measures should
be adopted during construction phase, measures may include:

• On-site sorting ofC&D materials;
• Recycling of construction materials for on-site use;
• Avoidance and minimization to reduce the potential quantity of C&D materials

generated;
• Reuse of materials as practical as possible;
• Recovery and Recycling as practical as possible;
• Provide training to workers on the importance of appropriate waste management

procedures, including waste reduction, reuse and recycling.

6.2.21 The Contractor should submit a waste management Plan (the Plan) to the project proponent
for agreement, covering the types of waste and their estimated quantities, timing of waste
arising; measures for reducing waste generation etc. as recommended in Section 3 of ADV-
19. If the project will produce more than 300,000 m3 ofconstruction and demolition material,
advice from the Director of Environmental Protection should be sought prior to the
acceptance of the Plan.

6.2.22 The Contractor should adopt good housekeeping practices such as waste segregation prior to
disposal. Stockpiling and segregating areas should be provided at site. Effective collection
of site wastes would be required to prevent waste materials being blown around by wind,
flushed or leached into nearby waters, or creating an odour nuisance or pest and vermin
problems. Waste storage areas should be well maintained and cleaned regularly.

6.2.23 During inclement weather (e.g. heavy rainstorm), the stockpile should be covered by
tarpaulin or other water-resistant fabric. This can prevent dust and waste from being blown
away by wind or washed into watercourses/drainage system.

General Refuse 

6.2.24 General refuse should be stored in enclosed bins or compaction units separate from C&D
materials. 3-color recycle bins for the collection of recyclable municipal waste should also
be provided. A reputable waste collector should be employed by the Contractor to remove
or recycle general refuse from the Site, separately from C&D materials. Preferably an
enclosed and covered area should be provided to reduce the occurrence of "wind-blown"
light materials.
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Chemical Waste 

6.2.25 If chemical waste is produced at the construction site, the Contractor will be required to
register with the EPD as a chemical waste producer and to follow the guidelines stated in the
Waste Disposal (Chemical Waste) (General) Regulation (Cap. 354C). Chemical waste
should be stored in appropriate containers and collected by a licensed chemical waste
collector. The chemical waste management measures should include, but not limited to the
following:

• Minimize the production of Chemical Waste
• Registration ofChemical Waste Producers with EPD should be carried out for any

person who produces chemical waste
• Give notification of certain Chemical Waste for Disposal to EPD as required in Section 

4 of the Regulation & Section 17 of the Ordinance 
• Carry out Packaging, Labelling and Storage of Chemical Wastes as per Sections 9 to 19 

of the Regulation 
• Collection ofChemical Waste and the "Trip Ticket" System as per Sections 20 to 29 of 

the Regulation 
• Precautions Against Dangers from Spillages, Leakages or Accidents involving

Chemical Waste as per Sections 30 to 32 of the Regulation 

6.2.26 Provided that good site practices are strictly followed, there would be no adverse impacts
related to waste management during construction phase.

6.3 Waste Management for Operation Phase 

6.3.1 Domestic wastes will be expected as the major type of waste from the redevelopment,
including food residues, plastic and metal products, and paper. No chemical or hazardous
waste is anticipated. Wastes generated will be collected and disposed of on a regular basis.
Building management will be arranged by the future owners to manage the development
including waste disposal.

6.3.2 As the domestic waste will be collected (at a refuse collection point) and regularly disposed
of at landfill or regularly sent to recyclers, waste recycling would be carried out during
operation phase. Adverse impacts due to waste management will not be anticipated.

6.4 Conclusion 

6.4.1 A variety of wastes including inert C&D material, C&D waste, chemical waste, asbestos­
containing materials, excavated sediment, and general refuse would be generated during the
construction phase and domestic waste would be generated during operation phase. Provided
that the wastes generated would be managed with appropriate measures, no adverse
environmental impacts arising from the handling, storage, transportation or disposal of the
wastes generated during the construction and operation stage of the Scheme would be
envisaged.
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7 POTENTIAL LAND CONTAMINATION 

7.1 Introduction 

7.1.1 This chapter identifies and evaluates any potential land contamination impact within the
scheme boundary of the proposed development. Preliminary assessment has been conducted
with reference to the applicable legislation and guidelines.

7.2 Legislations, Standards & Guidelines 

7 .2.1 Legislations and guidelines related to land contamination are given below:

• Environmental Impact Assessment Ordinance (Cap. 499);
• Waste Disposal (Chemical Waste) (General) Regulation (Cap 354C);
• Dangerous Goods Ordinance (Cap 295);
• Practice Guide for Investigation and Remediation of Contaminated Land (PG);
• Guidance Note for Contaminated Land Assessment and Remediation; and
• Guidance Manual for Use of Risk-Based Remediation Goals (RBRGs) for

Contaminated Land Management.

Potential Land Contamination Impact

7.2.2 According to Guidance Note for Contaminated Land Assessment and Remediation and
EIAO-TM Annex 19 and PG, the industrial uses that may result in land contamination
include but limited to the following:

• Boat I ship building or repairing works
• Chemical manufacturing / processing plants, dangerous goods stores

power plants
• Concrete and asphalt production
• Golf courses
• Motor vehicle /equipment depot, repairing, service centres
• Open area storage
• Petroleum Products and coal industrial operations (including oil depots and gas works)
• Power plants, individual power generation units
• Scrap yards
• Steel mills/ metal workshops
• Waste recycling workshops
• Dumping ground

7.3 Assessment Methodology 

7.3.1 With reference to the PG, Site Appraisal shall be carried out to assess the land contamination
potential via the following methods for the preliminary assessment:

• Review of available historical and recent aerial photos
• Inquiry with the Environmental Protection Department (EPD) and Fire Services

Department (FSD) on potential land contamination issues in past years
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• Apart from the existing Cheung Sha Wan Path Sitting-out Area, the other areas are still
occupied and inaccessible during this assessment period. As land contamination issue
arising from the sitting-out areas are not expected, site walkover is not carried out for
this assessment. Nevertheless, the Sites shall be re-appraised upon land resumption.

7.4 Site Appraisal 

Aerial Photos

7 .4.1 Aerial photos between 1945, the first available year, and 2020, the latest available year, were
inspected at the Map and Aerial Photograph Library of the Lands Department. Aerial photos
overlaid with the boundaries of areas of concern is provided in Appendix 7-1. The land use
history of the Site are summarised in Table 7-1 as below:

Table 7-1 Historical Land Use 

Site Photo No./ Observations Assumed Land 
Reference Use 

Site A 

1945 681 5-4110 The Site was part of the former Cheung Sha Wan (Bay),
NIA - adjacent to the reclaimed land of Cheung Sha Wan.

TI1e reclamation of the land at tl1e Site was completed. Open area/1963 1963-5948 Temporary structures assumed to be c structures are Squattingrecorded in the site.

1967 1967-5500 Temporary structures at the Site have been removed, and Open spacebarren land are observed.

Temporary structures are observed and the land is Storage of
1968 1968-1067 assumed to be used open area storage of construction construction

materials as piping materials are observed. materials

1975 1975 11994 The building for the existing Cheung Sha Wan Sports
- Centre was erected.

1984 1984_56990 No significant change for the building. Some shrnbs were Recreational
grown on the site. facilities

2000 CN28212 No major change in the Site is observed. (Community)

2020 Ell6762C No major change in the Site is observed.

Site B 
1945 681 5-4110 The Site was part of the former Cheung Sha Wan (Bay) NIA -
1967 1967-5500 The land of the Site was reclaimed and vehicles in tlle Site Car parkare observed.

The Site was generally paved. More vehicles and some
1968 1968-1066 open area storage of constrnction materials are recorded in Storage of

the site. construction

1973 06890 No significant change was recorded. materials I Car park

1975 11994 171e temporary strnctures and vehicles were removed. Open space

Apart from some shrubs that were being grown on the
Site, no major change in the Site are observed, while the

1986 A06287 existing Sham Simi Po Sports Ground near the Site was Open space
under constrnction and the development in the
surrounding areas was also in progress.
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Site Photo No./ Observations Assumed Land 
Reference Use 

In the southwest of the Site, the construction of the
existing Cheung Sha Wan Path Sitting-out Area was

1987 Al4737 substantially completed and U1e area was fully paved apart Open spacefrom the landscaped areas, while the remaining area of the
Site remained unchanged. The constrnction of Sham Shui
Po Sports Ground was completed.

No significant change was recorded in the Cheung Sha Open space / Car1993 A35272 Wan PaU1 Sit1ing-out Area, while the remaining area of parkthe site was occupied by vehicles.

The northern boundary of the Cheung Sha Wan Path
Sit1ing-out Area was extended. The remaining area of the

Open space / Car2004 CW60261 Site was fully paved and was occupied by temporary
structures, assumed to be site offices, and vehicles. park/ Office

More temporary structures and vehicles were also Open space / Car
2015 CW! 14351 recorded in the site. Open area storage of construction park / 0ffice /materials are also observed. Storage area

More temporary structures and vehicles were recorded in Open space / Car
2020 E053114C the site. park / 0ffice /

Storage area

7.4.2 The review of historical land use from aerial photos has indicated that the major land use of
the Sites during 1945-2020, after the lands were being reclaimed, are open space, storage
area of construction materials and recreational facilities for Site A; the open space, car park,
and open space for Site B. Although the previous use of open area storage was recorded at
the Sites, as only inert construction materials were involved, based on findings from the aerial
photos, land contamination issue arising from the land use is not anticipated.

7.5 Inquiry with EPD & FSD 

7.5.1 Information was requested from FSD and EPD's Regional Office (West) on the history of
operation and land use of the sites. The EPD was consulted with regard to any records of
chemical waste producer (CWP). The FSD was consulted with regard to any records of
dangerous good producer(s). Both departments were also inquired on any reported accidents
or spillage/leakage incidents within the three areas of concern. The correspondences from
EPD and FSD are documented in Appendix 7-2. 

7.5.2 Table 7-2 below shows the summary of the responses from Government Departments.

T bl 7 2a e - ummary o espouse rom overnmen epar mens 
Government Department Response 
Environmental Protection No record of reported accidents of spillage/ leakage
Department Regional Office of chemicals at the concerned sites.
(West) For chemical waste producer (CWP), the records

were checked on 3rd August 2020 and no record of
CWP was found for the Sites.

Fire Services Department No dangerous goods license or reported
accidents of dangerous goods leakage or spillage
is recorded.

s fR f G tD t t 
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7 .6 Conclusion 

The available information from aerial photos, records from authorities suggest that the no
potentially contaminating activities were recorded for the Sites. Although the previous use
of open area storage was recorded at the Sites, as only inert construction materials were
involved, based on findings from the aerial photos, land contamination issue arising from the
land use is not anticipated. Apart from the existing Cheung Sha Wan Path Sitting-out Area,
the other areas are still occupied and inaccessible during this assessment period. As land
contamination issue arising from the sitting-out areas are not expected, site walkover is not
carried out for this assessment. Nevertheless, the Sites shall be re-appraised upon land
resumption. Detailed Land Contamination Assessment and Remediation (if needed) should
be completed with reference to the prevailing guidelines on land contamination assessment
prior to the development of the proposed development site.
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8 CONCLUSION 
8.1.1 An Environmental Assessment has been carried out to evaluate the potential environmental

benefits and impacts likely to arise from the proposed Scheme. The key environmental issues
associated with the Scheme are construction dust impact, construction noise impact and
waste management during the construction phase and potential air quality and noise impact
during the operational phase.

8.1.2 With the implementation of dust suppression measures stipulated under the Air Pollution
Control (Construction Dust) Regulation and the adoption of good site practice, no adverse
air quality impact associated with the construction works is expected.

8.1.3 Air emission is not anticipated from the proposed development during operation phase. Air
quality model based on the current notional design with conservative approach has been
conducted. The model results show that the predicted air quality at all proposed residential
flats comply with the AQOs. The fresh air intake for the podiums structure Site A would be
designed to be located at or above 6.35mAG (l l.4mPD). The fresh air in-take for the G/IC
complex at Site B should not be restrained by air quality. The air quality upon completion of
the Scheme will be similar to, if not better than, the existing situation and no insurmountable
air quality impact is anticipated.

8.1.4 Construction noise impact is considered insignificant with proper implementation of the
recommended mitigation measures.

8.1. 5 Traffic noise impact has been taken into consideration when designing the notional layout of
the residential development. The view angle from the windows to the road traffic has been
minimised by buildings deposition, buildings orientation and windows locations. In the base
scenario where tower setback, buildings deposition, buildings orientation and windows
locations are considered, only ~17% of flats complies with the 70 dB(A) traffic noise
assessment criterion as demonstrated. In the mitigated scenario where acoustic windows are
considered, the compliance rate by flat has been increased to ~80%.

8.1. 6 A preliminary study of fixed noise sources based on the existing situation and the available
information for planned developments show that no adverse fixed noise impact to the
Scheme is anticipated. The existing significant fixed noise sources are only identified in the
west of Site B which is far away from the residential portion of the Scheme in Site A, which
rely on openable windows for ventilation. The planned fixed noise source from the proposed
Scheme should not introduce adverse noise impact to the surroundings with proper design.
To ensure the compliance in the final design, the project proponent (URA) should incorporate
the fixed source noise planning criteria to the tender document of the Scheme.

8 .1. 7 If the draft DSP is approved by CE in C, a detailed design of the proposed development will
be carried out and if the block layout is changed and subject to requirement by relevant
government departments, a revised noise impact assessment would be carried out to
demonstrate the noise compliance.

8.1.8 A variety of wastes including inert C&D material, C&D waste, chemical waste, asbestos­
containing materials, excavated sediment, and general refuse would be generated during the
construction phase and domestic waste would be generated during operation phase. Provided
that the wastes generated would be managed with appropriate measures, no adverse
environmental impacts arising from the handling, storage, transportation or disposal of the
wastes generated during the construction and operation stage of the Scheme would be
envisaged.
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8.1.9 The available information from aerial photos, records from authorities suggest that the no
potentially contaminating activities were recorded for the Sites. Although the previous use
of open area storage was recorded at the Sites, as only inert construction materials were
involved, based on findings from the aerial photos, land contamination issue arising from the
land use is not anticipated. Apart from the existing Cheung Sha Wan Path Sitting-out Area,
the other areas are still occupied and inaccessible during this assessment period. As land
contamination issue arising from the sitting-out areas are not expected, site walkover is not
carried out for this assessment. Nevertheless, the Sites shall be re-appraised upon land
resumption. Detailed Land Contamination Assessment and Remediation (if needed) should
be completed with reference to the prevailing guidelines on land contamination assessment
prior to the development of the proposed development site.
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APPENDIX 4-1

List of Road Sections and Endorsement from
Transport Department





Road Section List 

Road ID Road Name Travel Road At grade Speed Limit Cold 
Direction Length (ml / Flyover (km/hr) Start* 

1 Tai Po Road EB 320 At grade 50 1
2 Tai Po Road WB 350 At grade 50 0
3 Ching Cheung Road EB 1070 At grade 70 0
4 Ching Cheung Road WB 425 At grade 70 0
5 Ching Cheung Road WB 650 At grade 70 0
6 Access Road of Caritas Medical Centre EB 70 At qrade 50 0
7 Access Road of Caritas Medical Centre WB 80 At grade 50 0
8 Access Road of Caritas Medical Centre EB 15 At grade 20 0
9 Access Road of Caritas Medical Centre WB 15 At qrade 20 0
10 Access Road of Caritas Medical Centre EB 100 At made 50 0
11 Access Road of Caritas Medical Centre WB 105 At grade 50 0
12 Access Road to St. Raphael's Catholic Cemetery NB 90 At grade 50 1
13 Access Road to St. Raphael's Catholic Cemetery SB 95 At grade 50 1
14 Wing Ming Street EB 90 At grade 50 1
15 Wing Ming Street WB 90 At grade 50 1
16 Wing Ming Street EB 70 At grade 50 1
17 Wing Ming Street WB 70 At grade 50 1
18 King Lam Street EB 130 At grade 50 1
19 King Lam Street WB 130 At grade 50 1
20 King Lam Street EB 150 At grade 50 1
21 King Lam Street WB 150 At grade 50 1
22 Kinq Lam Street EB 150 At qrade 50 1
23 Wing Hong Street WB 45 At grade 50 1
24 Wing Hong Street WB 45 At grade 50 1
25 Wing Hong Street WB 150 At grade 50 1
26 Winq Honq Street WB 125 At made 50 1
27 Winq Honq Street WB 170 At made 50 1
28 Wing Hong Street WB 95 At grade 50 1
29 Wing Hong Street WB 80 At grade 50 1
30 WinCl Honq Street WB 70 At arade 50 1
31 Wing Hong Street WB 65 At grade 50 1
32 Castle Peak Road 2-way 50 At grade 50 1
33 Castle Peak Road EB 135 At grade 50 1
34 Castle Peak Road EB 150 At grade 50 1
35 Castle Peak Road EB 130 At grade 50 1
36 Castle Peak Road EB 135 At grade 50 1
37 Castle Peak Road EB 45 At grade 50 1
38 Castle Peak Road EB 65 At grade 50 1
39 Castle Peak Road EB 20 At grade 50 1
40 Castle Peak Road EB 55 At grade 50 1
41 Castle Peak Road EB 50 At grade 50 1
42 Castle Peak Road EB 60 At qrade 50 1
43 Castle Peak Road EB 105 At made 50 1
44 Castle Peak Road EB 115 At made 50 1
45 Castle Peak Road EB 115 At grade 50 1
46 Castle Peak Road EB 115 At grade 50 1
47 Castle Peak Road EB 80 At arade 50 1
48 Cheung Sha Wan Road EB 60 At grade 50 1
49 Cheung Sha Wan Road WB 300 At grade 50 1
50 Cheung Sha Wan Road WB 185 At grade 50 1
51 Cheung Sha Wan Road WB 170 At grade 50 1
52 Cheung Sha Wan Road WB 265 At grade 50 1
53 Cheung Sha Wan Road WB 110 At grade 50 1
54 Cheung Sha Wan Road WB 360 At grade 50 1
55 Cheung Sha Wan Road WB 120 At grade 50 1
56 Cheung Sha Wan Road WB 120 At grade 50 1
57 Cheunq Sha Wan Road WB 365 At qrade 50 1

• Road sections with cold start are indicated as 1
Road sections without cold start are indicated as 0
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Road Section List

Road ID Road Name Travel Road At grade Speed Limit Cold 
Direction Length (ml / Flyover (km/hr) Start* 

58 Cheung Sha Wan Road WB 110 Al grade 50 1
59 Cheung Sha Wan Road WB 240 At grade 50 1
60 Cheung Sha Wan Road WB 230 At grade 50 1
61 Cheung Shun Street 2-way 25 Al grade 50 1
62 Cheung Shun Street EB 165 At grade 50 1
63 CheunQ Shun Street EB 175 Al Qrade 50 1
64 Cheung Yue Street EB 225 Al grade 50 1
65 Cheung Yee Street WB 165 Al grade 50 1
66 Cheung Yee Street WB 175 Al grade 50 1
67 Lai Chi Kok Road EB 25 Al grade 70 1
68 Lai Chi Kok Road EB 80 Al grade 70 1
69 Lai Chi Kok Road WB 100 At grade 70 1
70 Lai Chi Kok Road EB 90 Al grade 50 1
71 Lai Chi Kok Road EB 60 Al grade 50 1
72 Lai Chi Kok Road EB 110 Al grade 50 1
73 Lai Chi Kok Road EB 55 Al grade 50 1
74 Lai Chi Kok Road WB 185 Al grade 50 1
75 Lai Chi Kok Road WB 70 Al grade 50 1
76 Lai Chi Kok Road EB 205 At grade 50 1
77 Lai Chi Kok Road WB 190 At grade 50 1
78 Lai Chi Kok Road EB 250 At Qrade 50 1
79 Lai Chi Kok Road WB 250 At Qrade 50 1
80 Lai Chi Kok Road EB 150 Al Qrade 50 1
81 Lai Chi Kok Road WB 140 Al grade 50 1
82 TunQ Chau Street EB 225 At Qrade 50 1
83 Tung Chau Street WB 230 Al grade 50 0
84 Tung Chau Street EB 65 Al grade 50 1
85 Tung Chau Street EB 150 At grade 50 1
86 Tung Chau Street WB 145 At grade 50 1
87 Tung Chau Street WB 65 Al grade 50 1
88 West Kowloon Corridor EB 655 Flyover 70 0
89 West Kowloon Corridor WB 640 Flyover 70 0
90 Sham Shing Road EB 70 At grade 50 1
91 Sham Shing Road WB 65 At grade 50 1
92 Sham Shing Road EB 175 Al grade 50 1
93 Sham Shing Road WB 175 Al grade 50 1
94 Access Road connecting Sham Shing Road 2-way 55 Al grade 50 0
95 Lai Hong Street 2-way 60 Al grade 50 1
96 Po On Road NB 60 Al grade 50 1
97 Po On Road SB 60 Al grade 50 1
98 Po On Road NB 120 Al grade 50 1
99 Po On Road SB 120 At Qrade 50 1
100 Po On Road NB 125 Al grade 50 1
101 Po On Road SB 125 Al grade 50 1
102 Po On Road NB 115 At grade 50 1
103 Po On Road SB 115 Al grade 50 1
104 Po On Road NB 115 Al grade 50 1
105 Po On Road SB 115 At grade 50 1
106 Shun Ming Road NB 95 At grade 50 1
107 Shun Ming Road NB 120 At grade 50 1
108 Shun Ming Road NB 125 At grade 50 1
109 Shun Ming Road NB 115 Al grade 50 1
110 Shun Ming Road NB 120 Al grade 50 1
111 Shun MinQ Road NB 45 Al Qrade 50 1
112 Kwong Shing Street NB 65 Al grade 50 1
113 Un Chau Street NB 100 Al grade 50 1
114 Un Chau Street NB 115 At Qrade 50 1

• Road sections with cold start are indicated as 1
Road sections without cold start are indicated as 0
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Road Section List

Road ID Road Name Travel Road At grade Speed Limit Cold 
Direction Length (ml / Flyover (km/hr) Start* 

115 Un Chau Street NB 95 Al grade 50 1
116 Un Chau Street NB 25 At grade 50 1
117 Un Chau Street NB 120 At grade 50 1
118 Un Chau Street NB 65 At grade 50 1
119 Un Chau Street NB 50 At grade 50 1
120 Un Chau Street NB 105 At grade 50 1
121 Tsap Fai Street NB 60 At grade 50 1
122 Fuk Wing Street SB 135 At grade 50 1
123 Fuk Winq Street SB 110 At made 50 1
124 Fuk Wa Street NB 60 At made 50 1
125 Fuk Wa Street NB 170 At grade 50 1
126 Kwong Cheung Street SB 95 At grade 50 1
127 Yu Chau West Street SB 40 At grade 50 1
128 Yu Chau West Street SB 60 At grade 50 1
129 Tai Nan West Street NB 65 At grade 50 1
130 Tai Nan West Street NB 60 At grade 50 1
131 Tai Nan West Street NB 105 At grade 50 1
132 Tai Nan West Street NB 70 At grade 50 0
133 Tai Nan West Street NB 60 At grade 50 1
134 Tai Nan West Street NB 60 At grade 50 1
135 Yee Kuk West Street SB 65 At grade 50 1
136 Yee Kuk West Street SB 60 At grade 50 1
137 Tung Chau West Street NB 65 At grade 50 1
138 Tung Chau West Street NB 60 At grade 50 1
139 Tung Chau West Street NB 105 At grade 50 1
140 Cheunq Lai Street NB 65 At made 50 1
141 Cheunq Lai Street NB 60 At made 50 1
142 Cheung Lai Street NB 40 At grade 50 0
143 Cheung Mou Street NB 60 At grade 50 1
144 Cheung Mou Street NB 50 Al grade 50 1
145 Hang Cheung Street NB 245 At grade 50 1
146 Hang Cheung Street SB 245 At grade 50 1
147 Fortune Street NB 250 At grade 50 1
148 Fortune Street SB 250 At grade 50 1
149 Tan Lai Street SB 145 At grade 50 1
150 Tan Lai Street NB 165 Al grade 50 1
151 Tan Lai Street WB 220 Al grade 50 1
152 Yee Kuk Street 2-way 65 Al grade 50 1
153 Cheung Wah Street NB 55 Al grade 50 1
154 Cheung Wah Street NB 65 Al grade 50 1
155 Cheung Wah Street SB 65 Al grade 50 1
156 Cheung Wah Street SB 65 At grade 50 1
157 Cheunq Wah Street SB 65 At made 50 1
158 Cheunq Wah Street SB 70 At made 50 1
159 Hing Wah Street NB 55 At grade 50 1
160 Hing Wah Street SB 55 Al grade 50 1
161 Hing Wah Street NB 65 Al grade 50 1
162 Hing Wah Street SB 65 At grade 50 1
163 Hing Wah Street NB 65 At grade 50 1
164 Hing Wah Street SB 65 At grade 50 1
165 Hing Wah Street NB 65 At grade 50 1
166 Hing Wah Street NB 135 At grade 50 1
167 Hing Wah Street SB 200 Al grade 50 1
168 Hing Wah Street NB 90 At grade 50 1
169 Hing Wah Street SB 90 Al grade 50 0
170 Hing Wah Street NB 115 Al grade 50 0
171 Hing Wah Street SB 115 At grade 50 0

• Road sections with cold start are indicated as 1
Road sections without cold start are indicated as 0
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Road Section List 

Road ID Road Name Travel Road At grade Speed Limit Cold 
Direction Length (ml / Flyover (km/hr) Start* 

172 Hing Wah Street NB 95 Al grade so 1
173 Hing Wah Street SB 95 At grade 50 1
174 Hing Wah Street NB 180 At grade 50 1
175 Hing Wah Street SB 180 At grade 50 1
176 Hing Wah Street NB 100 At grade 50 1
177 Hing Wah Street SB 90 At grade 50 1
178 Hing Wah Street NB 90 At grade 50 1
179 Hing Wah Street SB 90 At grade 50 1
180 Cheung Fat Street 2-wav 165 At grade 50 1
181 Cheung Fat Street NB 60 At grade 50 1
182 Cheung Fat Street NB 65 At grade 50 1
183 Cheung Fat Street SB 65 At grade 50 1
184 Un Chau Street NB 100 At grade 50 1
185 Fat Tseung Street 2-way 110 At grade 50 1
186 Fat Tseung Street SB 65 At grade 50 1
187 Fat Tseung Street NB 65 At grade 50 1
188 Fat Tseung Street NB 80 At grade 50 0
189 Fat Tseung Street SB 80 At grade 50 1
190 Fat Tseung Street NB 115 At grade 50 1
191 Fat Tseung Street SB 115 At grade 50 1
192 Fat Tseung Street NB 85 At grade 50 1
193 Fat Tseung Street SB 85 At grade 50 0
194 Fat Tseung Street NB 65 At grade 50 1
195 Fat Tseung Street SB 65 At grade 50 1
196 Fat Tseung Street 2-wav 105 At grade 50 1
197 Wing Lung Street NB 55 At grade 50 1
198 Wing Lung Street NB 65 At grade 50 1
199 Wing Lung Street SB 65 At grade 50 1
200 Wing Lung Street SB 175 At grade 50 1

• Road sections with cold start are indicated as 1
Road sections without cold start are indicated as 0
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APPENDIX 4-2

Sensitivity Test for Traffic Emission



Result of Sensitively Test (Traffic Emission) 

Scenario Vear2034 Vear2042 Vear2049 

Quarter NOx Emission flal/dav) 
Ql (Dec - Feb) 124.01 123.59 131.46

Q2 (Mar - May) 117.89 117.13 124.67
Q3 (Jun - Aug) 100.39 99.59 106.03
Q4 (Sep - Nov) 113.42 112.57 119.84

Average 113.93 113.22 120.50 

Quarter RSP Emission (kg/day) 
Ql (Dec. Feb) 3.68 3.12 3.31

Q2 (Mar - May) 3.68 3.12 3.31
Q3 (Jun - Aug) 3.68 3.12 3.31
Q4 (Sep - Nov) 3.68 3.12 3.31

Average 3.68 3.12 3.31

Quarter FSP Emission (kg/day) 
Ql (Dec - Feb) 3.38 2.88 3.06

Q2 (Mar - May) 3.38 2.88 3.06
Q3 (Jun - Aug) 3.38 2.88 3.06
Q4 (Sep - Nov) 3.38 2.88 3.06

Average 3.38 2.88 3.06

Note:
[l] Cold Start of FBSD & FBDD not included
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Ca line 4 input for 2034 Ql 
Ro•dl Coon:U~ato tml I

tliii;lui;llrag' I Helghl I RoadT:,pe 
Pair X1 V1 X2 V2 '"'' Ccah4l 
R10 UUH.H UHO.H nnu..u 111-111.n 

ltHl mn,.n 111n>.,1 U)Jll,.N, u, .. , .. , 
R1U UlU't.Ho mu ... 11 1n1i..n 111.»Ulf 
11,,u fflt+t.O ;N'lt.),&,Q7 UJ."f.74 u,1f).,11, 

154R1,M aJJIU.H ll1 1f&.N ........ 111.f.1"-'I) 

111,n,11.1&1 ffl?J,t,&1 tllMt.» ,:»11~•.u u,m,, 
R10 I-JJUU1 UU41'.IU ni..,.n U1U4 . .H 

1t1•• mna,1)1, ,Nl"),U ,:»..,·1,n, u, .... ..,. 
R1&0 a:1uu.u ll1 1H.U U.J.M1.H 11 1to J .• U 

lt.10 uu,u, m,,._.., UJMU,41 U1MUt 
R1U Wft.:I.M UHO,Ni 11 1-nu ,1. n, .. 2.u 
lt1U uu,4.CII UIIM,._U UUIU.1' u,w.111, 
R1U WNU1 WM"t.No IM4 JIJ7 lll-4 1,4 .. U 

lt1U uuw .... n:UH.d UJM:t.M Uf.Wt.J? 
R1H UHH.H tnl'l'1.H UJ:tMM lll~AJ 

R1U U3MUI &nll:t.1.4. .,,......, 1n:1nu 
R1U ...... tnll:t.M UJ-117 .11 122 111. .U 

ll1U uun.n .H2 1?:t.M eunM• u,,u..,. 
R1U ~Q1f.,11 tn 2H. U UOll.M lilJ.M .. U 

11:,,0 UtOM.,. an2:1,.si l:Mtt? ... t IUJU.11 

111,u,1tu"I mM,,?f. j ,t111n,M j 1~• I u,w.u .,
1t1n I m,,,.o,, j 111m.ia I nJ.'1M4 I u, .... .. o 

1tu1 I mq,, .. j ,t11u .. :, I •»s,,J., I u,..,..,,. 

~,,, I '-),11.1,,,M j tn:,,.u I n,.1,tJ.• I u,M.n 

~•n I '-),Im,,. I -tn11).» I ,,.H.,., I ,u,u,41, 

V&tilcle count tor oaeh road 
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOS H'119 HrlO H,11 H,12 H,13 H,14 Hr15 H,16 H,17 Hrl8 H,19 H'20 H,21 Hr22 H,23

50 ll ' ' 7 10 ., 50 lllO 100 100 150 150 150 200 200 150 250 300 250 150 150 100 100
50 " 12 • 10 " ., 50 lSO 150 150 150 "' 150 200 ""' 150 200 200 l., 100 100 100 ,.

100 50 ., 50 50 50 100 250 450 500 450 ... "" ,oo 450 400 300 ... ... 300 200 200 150 150
100 50 ., " 50 50 100 200 .,. 450 400 350 3., 350 150 ,,. 250 150 150 2., 200 150 "" ,.,
21 12 7 4 5 8 12 .. " " " .. u, 118 120 u, 115 16' 220 1"6 111 109 58 "'" 16 "' 7 7 l2 ll " lSO 150 1'0 150 1., 100 150 100 100 100 150 100 100 100 100 71
l< • 5 4 4 5 15 50 50 .. 50 50 50 ., 50 50 ,., 50 " 1, ll 10 10 1 

" • 5 4 4 ' 15 50 50 50 50 50 50 ., 50 50 ,., 50 " 19 " 10 10 'l< • 5 4 4 5 15 50 50 .. 50 50 50 ., 50 50 ,., 50 " " ll 10 10 '" • 5 4 4 ' " 50 50 50 50 50 50 ., 50 50 ,., 50 24 " " 11 10 •
l< • 5 4 4 5 " 50 50 .. 50 50 50 ., 50 50 ,., 50 24 " ll 11 10 •
" • 5 • • 5 15 50 50 .. 50 50 50 ., 50 50 .. 50 50 " l7 " " lll

100 100 so 50 50 50 100 200 ,.. 200 200 ""' 200 200 200 ""' 200 200 ISO ISO 150 100 100 ,.,
100 100 ., 50 50 50 100 200 250 250 200 ""' 250 250 250 250 300 300 300 250 200 200 150 150
100 100 so 50 50 50 100 200 ,.. 200 200 ""' 200 200 200 ""' 200 200 200 ISO 150 100 100 ,.,
<50 350 300 250 ""' 2.. 400 800 .,. Oil() ""' "'° 800 800 750 700 700 700 650 550 <50 ,oo 400 300... 400 350 300 ,.. 250 450 1050 1300 1100 ,.., ... ,so 1000 ,so .,. ,so .,. .,. 750 ... 550 ... ,oo
<50 350 300 250 200 2.. ..., ,00 1100 ,so ,00 850 850 ,00 ,so 100 ,so ,so ,so 700 600 500 500 ,oo,, " l5 " 10 12 12 50 50 50 50 50 50 so 50 50 50 100 50 50 50 50 50 50
100 50 50 50 50 50 ,oo 200 250 200 200 150 150 150 150 150 150 150 150 100 100 100 100 "'150 lllO 100 100 50 50 150 300 ... 300 300 300 "" "" 300 300 ,so ,so ,so "" 250 200 ""' ISO
200 150 100 100 100 100 150 350 '50 400 350 350 350 ,oo 350 ,,. 400 400 ,so "" 250 250 200 150
200 150 150 100 100 100 200 ,oo 500 450 450 •so .., 500 ... 500 ,so "" "" 500 400 350 ... 250
150 100 100 100 50 100 150 300 .,. 350 300 300 300 350 300 300 350 350 350 "" 250 200 200 150
150 100 100 100 50 100 150 300 .,. 350 300 300 "" 350 350 ,,. 350 400 350 "" 250 250 200 150
300 250 200 150 150 1 .. 250 600 750 650 600 600 600 ... 650 "" 700 700 700 550 500 <50 400 300
250 200 150 150 100 10, 200 <50 ""' ... ... <50 500 550 ... 500 050 050 050 '"' ... 350 ,.. 250
,oo 350 300 200 200 200 350 850 1050 ,50 ""' """ "" 1100 "''" 1050 1150 1250 1150 .50 850 750 700 550
350 300 250 200 150 200 350 750 ... ""' 000 800 soo 950 ""' 1000 10,0 11$£1 llOO soo 800 700 "" <50
<50 350 250 250 200 2.. ""' 850 1100 1000 ,50 """ .50 1100 "''" 1050 1100 1200 1100 .50 800 700 700 550
<50 350 300 250 200 2.. 450 soo 1150 1000 ,so 950 '"' ,.., 1000 1000 1050 !100 llOO soo 750 ... "" 500
300 250 200 150 150 , .. 300 650 .,. 700 650 600 600 600 600 550 600 600 550 <50 ,oo 350 ,,. 250
250 200 150 150 100 100 200 500 ""' ,so ... 500 500 550 ,so 550 "" ,,. "" 500 <50 350 ,,. 250
300 250 200 150 150 1.. 250 ""' 750 650 ""' 600 600 ""' ""' 550 600 ""' 550 .., ,oo 350 ,,. 250
300 ,,. 200 150 lSO 150 250 600 750 .50 "" 600 .., 700 700 700 750 000 000 .., 550 500 "° HO
150 150 100 100 lllO 100 150 350 450 350 350 300 350 350 350 300 350 350 350 "" 250 "" 200 150
l2 ' • 7 5 6 11 50 50 50 50 50 50 ., 50 50 50 50 50 50 50 50 50 "'50 " " 11 ll l< ., 50 lllO .. 50 50 50 so 50 50 .. 50 50 50 50 50 50 "'" 20 ,. " 11 l2 12 50 50 50 50 50 50 ., 50 50 50 50 50 50 " 2l 20 "50 21 " l< 12 ll 12 50 50 .. 50 50 50 so 50 50 .. 50 50 50 50 50 50 ,.
50 2l " " 12 " 12 50 50 50 50 50 50 ., 50 50 50 50 50 50 50 50 50 ,.
50 21 1' l< 12 ll 12 50 50 .. 50 50 50 ., 50 50 .. 50 50 50 50 50 50 "'100 50 ., 50 50 50 100 150 200 200 200 200 200 200 200 200 200 250 200 200 150 150 "" ,.,
1, 16 12 11 • 11 11 50 50 .. 50 50 50 ., 50 50 .. 50 50 50 22 1, 18 14

100 50 50 50 50 50 100 150 200 200 150 150 150 150 150 150 150 150 150 100 100 100 100 .... " .. 58 " 58 " 150 200 200 ISO 150 200 200 200 200 200 200 200 200 150 150 "" "'71 .. .. ., " " .. 150 150 150 150 150 200 200 200 200 250 250 250 200 200 150 150 119

" ,. ,. 22 11 " )l 100 100 100 " " " " 70 ,. .. .. .. .. .. " " ".. .. 57 55 55 55 " 17:1 200 m l7l 119 117 117 116 ,,. 114 112 112 110 58 57 57 S5
100 100 .. " " " 100 150 200 ISO 100 100 100 100 100 100 100 100 100 100 100 100 100 71
• 7 5 • • • 1 l7 21 17 14 12 11 11 • 1 1 • • • ' ' l I

" " LI ' , • " 50 50 .. so so so so 22 " 18 " " " 11 10 ' '20 l7 14 11 • 10 ,. 50 50 50 50 50 50 ., 50 50 ,., 20 " l7 " 11 11 •
50 " "' 11 " " 50 50 100 .. so so so so so 50 .. so so so 50 50 50 so
50 25 "' l7 15 16 .. 50 100 50 50 50 50 50 50 50 50 50 50 50 50 50 50 "'
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8'.10"0 oi-10-0 :mo·o ts10·0 'iSI0-0 8'10"'CI €9[0-0 KtO-O 'iS10-0 ...... t'-910"0 6tl0"0 ....., ..10.. lli:10-0 ..,, ... G.sto·o s,;uro 0910-0 8£10-0 8n0·0 0910"0 S'i10-0 61r10"0
1:!i10"C (KllCTO gno·o t!ilO"O !i!ilO"O 8:£101) E!JIO"O ~HTO !i!iHTO O!ilO"O t'910"0 6EIO"O 05101) r,w·o t!iHTO ~HTO INilO"O !i'!ilO"O O!ilHTO 8[101) rno·o 0910"0 !i'!iHTO 61>10"0
1.t10"0 D:St0'0 0510'0 L910'0 0~10'0 Di,10"0 &.LIO'O 6910'0 010'0 D:910'0 9.U0'0 (SIO'O 5'910"0 ..10.. ILIO'O (t:10'0 ~~0·0 S9'[(1'0 0510'0 0510'0 0510'0 0510'0 9Ll0'0 S9t0'0
50ZO"O £610"0 9610"0 [ZllJ"O 68IO"O ...o.. E610"0 !i610"0 6610"0 '610.. ..,.., E"B"IO"O !i6101l !i6to·o fi10"0 l610"0 otzo·o tlZl:J"O """ C8EO-O !illEO"O 9£[0"0 IOEO"O 19ZO"O
9'Lll)'0 t910'0 0910'0 :r:,10·0 S8'10'0 0110.. €610'0 tLIO'O E,810'0 (810'0 U,10'0 E,(10'0 !910"0 ..10.. €E,T0'0 00!0'0 90!0'0 9L'[(l'0 U10'0 11!0'0 1!?0'0 """' 9610'0 set0'0
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Ca line 4 input for 2034 Q2 
Ro•dl Coon:U~ato tml I

tliii;lui;llrag' I Helghl I RoadT:,pe 
Pair X1 V1 X2 V2 '"'' Ccah4l 
R10 UUH.H UHO.H nnu..u 111-111.n 

ltHl mn,.n 111n>.,1 U)Jll,.N, u, .. , .. , 
R1U UlU't.Ho mu ... 11 1n1i..n 111.»Ulf 
11,,u fflt+t.O ;N'lt.),&,Q7 UJ."f.74 u,1f).,11, 

154R1,M aJJIU.H ll1 1f&.N ........ 111.f.1"-'I) 

111,n,11.1&1 ffl?J,t,&1 tllMt.» ,:»11~•.u u,m,, 
R10 I-JJUU1 UU41'.IU ni..,.n U1U4 . .H 

1t1•• mna,1)1, ,Nl"),U ,:»..,·1,n, u, .... ..,. 
R1&0 a:1uu.u ll1 1H.U U.J.M1.H 11 1to J .• U 

lt.10 uu,u, m,,._.., UJMU,41 U1MUt 
R1U Wft.:I.M UHO,Ni 11 1-nu ,1. n, .. 2.u 
lt1U uu,4.CII UIIM,._U UUIU.1' u,w.111, 
R1U WNU1 WM"t.No IM4 JIJ7 lll-4 1,4 .. U 

lt1U uuw .... n:UH.d UJM:t.M Uf.Wt.J? 
R1H UHH.H tnl'l'1.H UJ:tMM lll~AJ 

R1U U3MUI &nll:t.1.4. .,,......, 1n:1nu 
R1U ...... tnll:t.M UJ-117 .11 122 111. .U 

ll1U uun.n .H2 1?:t.M eunM• u,,u..,. 
R1U ~Q1f.,11 tn 2H. U UOll.M lilJ.M .. U 

11:,,0 UtOM.,. an2:1,.si l:Mtt? ... t IUJU.11 

111,u,1tu"I mM,,?f. j ,t111n,M j 1~• I u,w.u .,
1t1n I m,,,.o,, j 111m.ia I nJ.'1M4 I u, .... .. o 

1tu1 I mq,, .. j ,t11u .. :, I •»s,,J., I u,..,..,,. 

~,,, I '-),11.1,,,M j tn:,,.u I n,.1,tJ.• I u,M.n 

~•n I '-),Im,,. I -tn11).» I ,,.H.,., I ,u,u,41, 

V&tilcle count tor oaeh road 
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOS H'119 HrlO H,11 H,12 H,13 H,14 Hr15 H,16 H,17 Hrl8 H,19 H'20 H,21 Hr22 H,23

50 ll ' ' 7 10 ., 50 lllO 100 100 150 150 150 200 ""' 150 250 300 250 150 150 100 100
50 " 12 • 10 " ., 50 lSO 150 150 150 "' 150 200 ""' 150 200 200 l., 100 100 100 ,.

100 50 ., 50 50 50 100 250 450 500 450 ... "" ,oo 450 400 300 ... ... 300 200 200 150 150
100 50 ., " 50 50 100 200 .,. 450 400 350 3., 350 150 ,,. 250 150 150 2., 200 150 "" ,.,
21 12 7 4 5 8 12 .. " " " .. u, 118 120 u, 115 16' 220 1"6 111 109 58 "'" 16 "' 7 7 l2 ll " lSO 150 1'0 150 1., 100 150 100 100 100 150 100 100 100 100 71
l< • 5 4 4 5 15 50 50 .. 50 50 50 ., 50 50 ,., 50 " 1, ll 10 10 1 

" • 5 4 4 ' 15 50 50 50 50 50 50 ., 50 50 ,., 50 " 19 " 10 10 'l< • 5 4 4 5 15 50 50 .. 50 50 50 ., 50 50 ,., 50 " " ll 10 10 '" • 5 4 4 ' " 50 50 50 50 50 50 ., 50 50 ,., 50 24 " " 11 10 •
l< • 5 4 4 5 " 50 50 .. 50 50 50 ., 50 50 ,., 50 24 " ll 11 10 •
" • 5 • • 5 15 50 50 .. 50 50 50 ., 50 50 .. 50 50 " l7 " " lll

100 100 so 50 50 50 100 200 ,.. 200 200 ""' 200 200 200 ""' 200 200 ISO ISO 150 100 100 100
100 100 ., 50 50 50 100 200 250 250 200 .., 250 250 250 250 300 300 300 250 200 200 150 150
100 100 so 50 50 50 100 200 ,.. 200 200 ""' 200 200 200 ""' 200 200 200 ISO 150 100 100 100
<50 350 300 250 200 2.. 400 800 .,. Oil() ""' "'° 800 800 750 700 700 700 650 550 <50 ,oo 400 300... 400 350 300 ,.. 250 450 1050 1300 1100 ,.., ... ,so 1000 ,so .,. ,so .,. .,. 750 ... 550 ... ,oo
<50 350 300 250 200 2.. ..., ,00 1100 ,so ,00 850 850 ,00 ,so 100 ,so ,so ,so 700 600 500 500 ,oo,, " l5 " 10 12 12 50 50 50 50 50 50 so 50 50 50 100 50 50 50 50 50 50
100 50 50 50 50 50 ,oo 200 250 200 200 150 150 150 150 150 150 150 150 100 100 100 100 "'150 lllO 100 100 50 50 150 300 ... 300 300 300 "" "" 300 300 ,so ,so ,so "" 250 200 !00 ISO
200 150 100 100 100 100 150 350 '50 400 350 350 350 ,oo 350 ,,. 400 400 ,so "" 250 250 200 150
200 150 150 100 100 100 !00 ,oo 500 450 450 •so .., 500 ... 500 ,so "" "" 500 400 350 ... 250
150 100 100 100 50 100 150 300 .,. 350 300 300 300 350 300 300 350 350 350 "" 250 200 200 150
150 100 100 100 50 100 150 300 .,. 350 300 300 "" 350 350 ,,. 350 400 350 "" 250 250 !00 150
300 250 200 150 150 1 .. 250 600 750 650 600 600 600 ... 650 "" 700 700 700 550 500 <50 400 300
250 ""' 150 150 100 100 ""' <50 ""' ... ... <50 500 550 ... 500 050 050 050 '"' ... 350 "" 250
,oo 350 300 200 ""' 200 350 850 1050 ,50 ""' """ "" 1100 "''" 1050 1150 1250 1150 .50 850 750 700 550
350 300 250 200 150 200 350 750 ... ""' 000 800 soo 950 ""' 1000 10,0 11$£1 llOO soo 800 700 "" <50
<50 350 250 250 ""' 2.. ""' 850 1100 1000 ,50 """ .50 1100 "''" 1050 1100 1200 1100 .50 800 700 700 550
<50 350 300 250 ""' 2.. 450 soo 1150 1000 ,so 950 '"' 1100 1000 1000 1050 !100 llOO soo 750 ... "" 500
300 250 200 150 150 , .. 300 650 .,. 700 650 600 600 600 600 550 600 600 550 <50 ,oo 350 ,,. 250
250 ""' 150 150 100 100 200 500 ""' ,so 500 500 500 550 ,so 550 "" ,,. "" 500 <50 350 "" 250
300 250 200 150 150 1.. 250 ""' 750 650 ""' ""' 600 ""' ""' 550 600 ""' 550 .., ,oo 350 ,,. 250
300 ,,. 200 150 lSO 150 250 600 750 .50 "" 600 .., 700 700 700 750 000 000 .., 550 500 "° HO
150 150 100 100 lllO 100 150 350 450 350 350 300 350 350 350 300 350 350 350 "" 250 "" 200 150
l2 ' • 7 5 6 11 50 50 50 50 50 50 ., 50 50 50 50 50 50 50 50 50 "'50 " " 11 ll l< ., 50 lllO .. 50 50 50 so 50 50 .. 50 50 50 50 50 50 "'" 20 ,. " 11 l2 12 50 50 50 50 50 50 ., 50 50 50 50 50 50 " 2l 20 "50 21 " l< 12 ll 12 50 50 .. 50 50 50 so 50 50 .. 50 50 50 50 50 50 ,.
50 2l " " 12 " 12 50 50 50 50 50 50 ., 50 50 50 50 50 50 50 50 50 ,.
50 21 1' l< 12 ll 12 50 50 .. 50 50 50 ., 50 50 .. 50 50 50 50 50 50 "'100 50 ., 50 50 50 100 150 ""' 200 200 .., 200 200 200 ""' 200 250 200 200 150 150 "" ,.,
1, 16 12 11 • 11 11 50 50 .. 50 50 50 ., 50 50 .. 50 50 50 22 1, 18 14

100 50 50 50 50 50 100 150 200 200 150 150 150 150 150 150 150 150 150 100 100 100 100 .... " .. 58 " 58 " 150 ""' 200 ISO 150 200 200 200 ""' 200 200 200 200 150 150 150 "'71 .. .. ., " " .. 150 150 150 150 150 200 200 200 ""' 250 250 250 200 200 150 150 119

" ,. ,. 22 11 " )l 100 100 100 " " " " 70 ,. .. .. .. .. .. " " ".. .. 57 55 55 55 " 17:1 200 m l7l 119 117 117 116 ,,. 114 112 112 110 58 57 57 S5
100 100 .. " " " 100 150 ""' ISO 100 100 100 100 100 100 100 100 100 100 100 100 100 71
• 7 5 • • • 1 l7 21 17 14 12 11 11 • 1 1 • • • ' ' l I

" " LI ' , • " 50 50 .. so so so so 22 " 18 " " " 11 10 ' '20 l7 14 11 • 10 ,. 50 50 .. 50 50 50 ., 50 50 ,., 20 " l7 " 11 11 •
50 " "' 11 " " .. 50 100 .. so so so so so 50 .. so so so 50 50 50 so
50 25 "' l7 15 16 .. 50 100 .. 50 50 50 50 50 50 .. 50 50 50 50 50 50 "'
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Ca line 4 input for 2034 Q3 
Ro•dl Coon:U~ato tml I

tliii;lui;llrag' I Helghl I RoadT:,pe 
Pair X1 V1 X2 V2 '"'' Ccah4l 
R10 UUH.H UHO.H nnu..u 111-111.n 

ltHl mn,.n 111n>.,1 U)Jll,.N, u, .. , .. , 
R1U UlU't.Ho mu ... 11 1n1i..n 111.»Ulf 
11,,u fflt+t.O ;N'lt.),&,Q7 UJ."f.74 u,1f).,11, 

154R1,M aJJIU.H ll1 1f&.N ........ 111.f.1"-'I) 

111,n,11.1&1 ffl?J,t,&1 tllMt.» ,:»11~•.u u,m,, 
R10 I-JJUU1 UU41'.IU ni..,.n U1U4 . .H 

1t1•• mna,1)1, ,Nl"),U ,:»..,·1,n, u, .... ..,. 
R1&0 a:1uu.u ll1 1H.U U.J.M1.H 11 1to J .• U 

lt.10 uu,u, m,,._.., UJMU,41 U1MUt 
R1U Wft.:I.M UHO,Ni 11 1-nu ,1. n, .. 2.u 
lt1U uu,4.CII UIIM,._U UUIU.1' u,w.111, 
R1U WNU1 WM"t.No IM4 JIJ7 lll-4 1,4 .. U 

lt1U uuw .... n:UH.d UJM:t.M Uf.Wt.J? 
R1H UHH.H tnl'l'1.H UJ:tMM lll~AJ 

R1U U3MUI &nll:t.1.4. .,,......, 1n:1nu 
R1U ...... tnll:t.M UJ-117 .11 122 111. .U 

ll1U uun.n .H2 1?:t.M eunM• u,,u..,. 
R1U ~Q1f.,11 tn 2H. U UOll.M lilJ.M .. U 

11:,,0 UtOM.,. an2:1,.si l:Mtt? ... t IUJU.11 

111,u,1tu"I mM,,?f. j ,t111n,M j 1~• I u,w.u .,
1t1n I m,,,.o,, j 111m.ia I nJ.'1M4 I u, .... .. o 

1tu1 I mq,, .. j ,t11u .. :, I •»s,,J., I u,..,..,,. 

~,,, I '-),11.1,,,M j tn:,,.u I n,.1,tJ.• I u,M.n 

~•n I '-),Im,,. I -tn11).» I ,,.H.,., I ,u,u,41, 

V&tilcle count tor oaeh road 
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOS H'119 HrlO H,11 H,12 H,13 H,14 Hr15 H,16 H,17 Hrl8 H,19 H'20 H,21 Hr22 H,23

50 ll ' ' 7 10 ., 50 lllO 100 100 150 150 150 200 ""' 150 250 300 250 150 150 100 100
50 " 12 • 10 " ., 50 lSO 150 150 150 "' 150 200 ""' 150 200 200 l., 100 100 100 ,.

100 50 ., 50 50 50 100 250 450 500 450 ... "" ,oo 450 400 300 ... ... 300 200 200 150 150
100 50 ., " 50 50 100 200 .,. 450 400 350 3., 350 150 ,,. 250 150 150 2., 200 150 "" ,.,
21 12 7 4 5 8 12 .. " " " .. u, 118 120 u, 115 16' 220 1"6 111 109 58 "'" 16 "' 7 7 l2 ll " lSO 150 1'0 150 1., 100 150 100 100 100 150 100 100 100 100 71
l< • 5 4 4 5 15 50 50 .. 50 50 50 ., 50 50 ,., 50 " 1, ll 10 10 1 

" • 5 4 4 ' 15 50 50 50 50 50 50 ., 50 50 ,., 50 " 19 " 10 10 'l< • 5 4 4 5 15 50 50 .. 50 50 50 ., 50 50 ,., 50 " " ll 10 10 '" • 5 4 4 ' " 50 50 50 50 50 50 ., 50 50 ,., 50 24 " " 11 10 •
l< • 5 4 4 5 " 50 50 .. 50 50 50 ., 50 50 ,., 50 24 " ll 11 10 •
" • 5 • • 5 15 50 50 .. 50 50 50 ., 50 50 .. 50 50 " l7 " " lll

100 100 so 50 50 50 100 200 ,.. 200 200 ""' 200 200 200 ""' 200 200 ISO ISO 150 100 100 100
100 100 ., 50 50 50 100 200 250 250 200 .., 250 250 250 250 300 300 300 250 200 200 150 150
100 100 so 50 50 50 100 200 ,.. 200 200 ""' 200 200 200 ""' 200 200 200 ISO 150 100 100 100
<50 350 300 250 200 2.. 400 800 .,. Oil() ""' "'° 800 800 750 700 700 700 650 550 <50 ,oo 400 300... 400 350 300 ,.. 250 450 1050 1300 1100 ,.., ... ,so 1000 ,so .,. ,so .,. .,. 750 ... 550 ... ,oo
<50 350 300 250 200 2.. ..., ,00 1100 ,so ,00 850 850 ,00 ,so 100 ,so ,so ,so 700 600 500 500 ,oo,, " l5 " 10 12 12 50 50 50 50 50 50 so 50 50 50 100 50 50 50 50 50 50
100 50 50 50 50 50 ,oo 200 250 200 200 150 150 150 150 150 150 150 150 100 100 100 100 "'150 lllO 100 100 50 50 150 300 ... 300 300 300 "" "" 300 300 ,so ,so ,so "" 250 200 !00 ISO
200 150 100 100 100 100 150 350 '50 400 350 350 350 ,oo 350 ,,. 400 400 ,so "" 250 250 200 150
200 150 150 100 100 100 !00 ,oo 500 450 450 •so .., 500 ... 500 ,so "" "" 500 400 350 ... 250
150 100 100 100 50 100 150 300 .,. 350 300 300 300 350 300 300 350 350 350 "" 250 200 200 150
150 100 100 100 50 100 150 300 .,. 350 300 300 "" 350 350 ,,. 350 400 350 "" 250 250 !00 150
300 250 200 150 150 1 .. 250 600 750 650 600 600 600 ... 650 "" 700 700 700 550 500 <50 400 300
250 ""' 150 150 100 100 ""' <50 ""' ... ... <50 500 550 ... 500 050 050 050 '"' ... 350 "" 250
,oo 350 300 200 ""' 200 350 850 1050 ,50 ""' """ "" 1100 "''" 1050 1150 1250 1150 .50 850 750 700 550
350 300 250 200 150 200 350 750 ... ""' 000 800 soo 950 ""' 1000 10,0 11$£1 llOO soo 800 700 "" <50
<50 350 250 250 ""' 2.. ""' 850 1100 1000 ,50 """ .50 1100 "''" 1050 1100 1200 1100 .50 800 700 700 550
<50 350 300 250 ""' 2.. 450 soo 1150 1000 ,so 950 '"' 1100 1000 1000 1050 !100 llOO soo 750 ... "" 500
300 250 200 150 150 , .. 300 650 .,. 700 650 600 600 600 600 550 600 600 550 <50 ,oo 350 ,,. 250
250 ""' 150 150 100 100 200 500 ""' ,so 500 500 500 550 ,so 550 "" ,,. "" 500 <50 350 "" 250
300 250 200 150 150 1.. 250 ""' 750 650 ""' ""' 600 ""' ""' 550 600 ""' 550 .., ,oo 350 ,,. 250
300 ,,. 200 150 lSO 150 250 600 750 .50 "" 600 .., 700 700 700 750 000 000 .., 550 500 "° HO
150 150 100 100 lllO 100 150 350 450 350 350 300 350 350 350 300 350 350 350 "" 250 "" 200 150
l2 ' • 7 5 6 11 50 50 50 50 50 50 ., 50 50 50 50 50 50 50 50 50 "'50 " " 11 ll l< ., 50 lllO .. 50 50 50 so 50 50 .. 50 50 50 50 50 50 "'" 20 ,. " 11 l2 12 50 50 50 50 50 50 ., 50 50 50 50 50 50 " 2l 20 "50 21 " l< 12 ll 12 50 50 .. 50 50 50 so 50 50 .. 50 50 50 50 50 50 ,.
50 2l " " 12 " 12 50 50 50 50 50 50 ., 50 50 50 50 50 50 50 50 50 ,.
50 21 1' l< 12 ll 12 50 50 .. 50 50 50 ., 50 50 .. 50 50 50 50 50 50 "'100 50 ., 50 50 50 100 150 ""' 200 200 .., 200 200 200 ""' 200 250 200 200 150 150 "" ,.,
1, 16 12 11 • 11 11 50 50 .. 50 50 50 ., 50 50 .. 50 50 50 22 1, 18 14

100 50 50 50 50 50 100 150 200 200 150 150 150 150 150 150 150 150 150 100 100 100 100 .... " .. 58 " 58 " 150 ""' 200 ISO 150 200 200 200 ""' 200 200 200 200 150 150 150 "'71 .. .. ., " " .. 150 150 150 150 150 200 200 200 ""' 250 250 250 200 200 150 150 119

" ,. ,. 22 11 " )l 100 100 100 " " " " 70 ,. .. .. .. .. .. " " ".. .. 57 55 55 55 " 17:1 200 m l7l 119 117 117 116 ,,. 114 112 112 110 58 57 57 S5
100 100 .. " " " 100 150 ""' ISO 100 100 100 100 100 100 100 100 100 100 100 100 100 71
• 7 5 • • • 1 l7 21 17 14 12 11 11 • 1 1 • • • ' ' l I

" " LI ' , • " 50 50 .. so so so so 22 " 18 " " " 11 10 ' '20 l7 14 11 • 10 ,. 50 50 .. 50 50 50 ., 50 50 ,., 20 " l7 " 11 11 •
50 " "' 11 " " .. 50 100 .. so so so so so 50 .. so so so 50 50 50 so
50 25 "' l7 15 16 .. 50 100 .. 50 50 50 50 50 50 .. 50 50 50 50 50 50 "'
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Ca line 4 input for 2034 Q4 
Ro•dl Coon:U~ato tml I

tliii;lui;llrag' I Helghl I RoadT:,pe 
Pair X1 V1 X2 V2 '"'' Ccah4l 
R10 UUH.H UHO.H nnu..u 111-111.n 

ltHl mn,.n 111n>.,1 U)Jll,.N, u, .. , .. , 
R1U UlU't.Ho mu ... 11 1n1i..n 111.»Ulf 
11,,u fflt+t.O ;N'lt.),&,Q7 UJ."f.74 u,1f).,11, 

154R1,M aJJIU.H ll1 1f&.N ........ 111.f.1"-'I) 

111,n,11.1&1 ffl?J,t,&1 tllMt.» ,:»11~•.u u,m,, 
R10 I-JJUU1 UU41'.IU ni..,.n U1U4 . .H 

1t1•• mna,1)1, ,Nl"),U ,:»..,·1,n, u, .... ..,. 
R1&0 a:1uu.u ll1 1H.U U.J.M1.H 11 1to J .• U 

lt.10 uu,u, m,,._.., UJMU,41 U1MUt 
R1U Wft.:I.M UHO,Ni 11 1-nu ,1. n, .. 2.u 
lt1U uu,4.CII UIIM,._U UUIU.1' u,w.111, 
R1U WNU1 WM"t.No IM4 JIJ7 lll-4 1,4 .. U 

lt1U uuw .... n:UH.d UJM:t.M Uf.Wt.J? 
R1H UHH.H tnl'l'1.H UJ:tMM lll~AJ 

R1U U3MUI &nll:t.1.4. .,,......, 1n:1nu 
R1U ...... tnll:t.M UJ-117 .11 122 111. .U 

ll1U uun.n .H2 1?:t.M eunM• u,,u..,. 
R1U ~Q1f.,11 tn 2H. U UOll.M lilJ.M .. U 

11:,,0 UtOM.,. an2:1,.si l:Mtt? ... t IUJU.11 

111,u,1tu"I mM,,?f. j ,t111n,M j 1~• I u,w.u .,
1t1n I m,,,.o,, j 111m.ia I nJ.'1M4 I u, .... .. o 

1tu1 I mq,, .. j ,t11u .. :, I •»s,,J., I u,..,..,,. 

~,,, I '-),11.1,,,M j tn:,,.u I n,.1,tJ.• I u,M.n 

~•n I '-),Im,,. I -tn11).» I ,,.H.,., I ,u,u,41, 

V&tilcle count tor oaeh road 
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOS H'119 HrlO H,11 H,12 H,13 H,14 Hr15 H,16 H,17 Hrl8 H,19 H'20 H,21 Hr22 H,23

50 ll ' ' 7 10 ., 50 lllO 100 100 150 150 150 200 ""' 150 250 300 250 150 150 100 100
50 " 12 • 10 " ., 50 lSO 150 150 150 "' 150 200 ""' 150 200 200 l., 100 100 100 ,.

100 50 ., 50 50 50 100 250 450 500 450 ... "" ,oo 450 400 300 ... ... 300 200 200 150 150
100 50 ., " 50 50 100 200 .,. 450 400 350 3., 350 150 ,,. 250 150 150 2., 200 150 "" ,.,
21 12 7 4 5 8 12 .. " " " .. u, 118 120 u, 115 16' 220 1"6 111 109 58 "'" 16 "' 7 7 l2 ll " lSO 150 1'0 150 1., 100 150 100 100 100 150 100 100 100 100 71
l< • 5 4 4 5 15 50 50 .. 50 50 50 ., 50 50 ,., 50 " 1, ll 10 10 1 

" • 5 4 4 ' 15 50 50 50 50 50 50 ., 50 50 ,., 50 " 19 " 10 10 'l< • 5 4 4 5 15 50 50 .. 50 50 50 ., 50 50 ,., 50 " " ll 10 10 '" • 5 4 4 ' " 50 50 50 50 50 50 ., 50 50 ,., 50 24 " " 11 10 •
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6610"0 £L1CTO OS'tO"O i6to·o 51fi.lO"O "'°" 1"610"0 i'ito·o (O~cro .,,,... tllJJ"O 51£10"0 DIO"O 9il0"0 6iltr0 lEiltrO 9t~o·o lsto·o OSTO"O lSlO'O lilSIO"O ~10"0 l'SltrO 9510"0
5i!i10'0 f810'0 t11'[0'0 0610'0 1610'0 '9lZOll 8'10'0 Oi!itO"O i!ifiTO"O GEIO"O SOZO'O '[610'0 ..,... 00!0'0 tOZO"O fiCIZO"O 5lZO'O 5i!iTO'O 5610'0 OEitO'O '[6'(0'0 !ii6l0'0 Ei!itO"O Z610'0
1HO"O £0~0"0 lilOi:O"O l6W"O ,oro·o "'°" -·o tJCJ~o·o st~o·o rmro lU'JJ"O oiro·o ..,... BCl!Xro 1uo·o (CJ~o·o 6UO"O 8"6to·o 6610"0 i:tl~O'O l6to·o 6610"0 6610"0 66t0"0
1i!i10'0 '9810'0 t8'r0'0 "'810'0 91t10'0 !OlO'O 6Sl0"0 "1110"0 'Hi10"0 5i!iIO"O lO!O'O 51610'0 ""°" lOZO"O 51ZO"O OIZO"O tlZO'O ZOZO'O 8610'0 i!ii!itO'O OOZO'O ooroo UitO"O ZOZO'O
.,,10-0 1'9t0"0 ,;;10·0 99[0"0 ;t.(10-0 t610"0 18t0-0 tLtO-O 8i:.10-o .(Lt0-0 ttto·o 1rn)"O ...... SL!O'O t,10-0 OJ.10'0 .($10"0 (Lt(l"O t,101J 'iil:.10-0 uto·o ""0-0 t,10-0 ,-,io·o
"8"810"0 0810'0 ~10·0 ~10·0 mao TOl01l ""0'O t810'0 0610'0 000'0 ffi.10'0 9810'0 [6l0ll tfi10"0 8610'0 l610"0 nz0·0 l8to'0 l810"0 8810'0 sn0·0 mao 9S10'0 88t0'0
t,$11)'0 s,10-0 'ino·o 8.(10"0 'itl0-0 .,...,, SGt0-0 n:10·0 'iGl0-0 €610-0 1oio·o Gt10·0 S6t0-0 ...... 6'10-0 WJt0-0 ttto·o D:turo S8101J LLt0-0 99'10"0 ttto·o t:110·0 m.o·o
Zt10'0 6!ii10'0 6510'0 {'910'0 llI0'0 1'6IOll 6.t.IO"O tl10"0 lL10"0 5lIO"O l810'0 0ll0'0 llIOll 5l10"0 1810"0 li!10"0 zoz0·0 Zlto'0 Ol10"0 Cll.10'0 ll10'0 llI0'0 Tl10"0 ll10'0
£"t11)"0 6UO"O 'itio·o $1110·0 t1tO-O n,o-o tuo-o 1'110-0 lt10"0 O;t:[0-0 !ft10·0 'it[0-0 W:10-0 U!O'O 91:10"0 8'10"0 n10·0 tll(l"O .(110-0 !frt0-0 ono·o 'i:110-0 it10-0 tino·o
lOlO'O l800'0 i!BOO'O !l60l'O ,roao OOIOll OTTO"O l010"0 9010'0 Ofil0'O !ii010'0 lOI0'0 '!IOI01l '9010"0 6010'0 ?110'0 lll0'0 z0ro·0 0010·0 l010'0 0010'0 !iiOI0'0 t010'0 0010'0
nto·o ttto-o !m:o·o 81to·o Uto"O ...." ...... n:to·o !f~to·o ...... Gsto·o 99;i:o·o .,,... D'Lto-0 .(Lto·o t'it0-0 nto·o o"to·o 1'it01J l'it0-0 1sto·o tSto"O 1'ito·o Gtrto·o
l!ii10'0 5l10'0 8n0·0 li!H0'0 !ii510'0 ElIOll ....o.. i!iilO"O 1910'0 lSIO"O {'910'0 I5I0'0 Z'!IIO'O 1910"0 5910'0 (i!10"0 En0·0 09to'0 z910·0 (910'0 l'910'0 I9IO'O 0910'0 zg10·0
t8t0'0 !Ll0"0 w0·0 u10·0 6':10-0 ..,. .. ;:;:10-0 0010'0 1610"0 IGIO'O ,010·0 1610'0 ...... 00!0'0 S0!0"0 tCl!O-O oao·0 !Eit(l"O 16101J Sllil0-0 861.0"0 1610-0 SEilO-O t6to·o
~10'0 6.f10'0 Eit10'0 !ii510'0 6510'0 6ll0ll ....o-. £.!ii10'0 "910'0 1910"0 lll0'0 6510'0 6!1l01l 5910"0 tl10'0 Oi!10"0 '9€10'0 l9to'0 tllO"O 9'310'0 ll10'0 i!ll0'0 6910'0 Ol10'0
1,to·0 .('510"0 GSto·o i;,io·o ,,,0-0 68'10-0 D'.:.tO·O ...... 1810-0 6'10-0 Gtco·0 09'10-0 8810-0 lGt0·0 '610-0 Nil0-0 uto·0 uur0 S8101J :t810-0 tn0·0 :r:tl0-0 u10·0 m0·0
8910"0 O!itcro 9Sl0"0 !JSto·o 6518"0 Oll"I01l 6810"0 !ii9l0"0 lltO"O ltlO"O oto·o 6'910"0 ll:t:101) 0810"0 6-810"0 iilO"O 5ozo·o ltto·o ltto·o 1810'0 lS'tO"O lllO'O 0810"0 BllO"O
9't10'0 6910'0 6910'0 l.(10'0 t.(10'0 ..,... !810'0 trLt0'0 6L10'0 .(LIO'O "9'10'0 :t.(10'0 8'10"0 .(L'lO'O G,,L10'0 ttT0'0 !0!0'0 tLt0'0 D'LT0'(1 9910'0 :t.(10'0 8910'0 '910'0 Oo!:t0'0
8910"0 6!ii1CTO 6510"0 esto·o 9!IIO'O ZS-10"() tt10·0 E9l0"0 ILTO"O rt10·0 oto·o (llO"O 1'810"() rilO"O 06l0"0 16i10"0 01zo·o Z8to·o "H"llO"O lilO'O 9ll0"0 t"8'IO'O 9810"0 6ll0"0
(IG10'0 6$110'0 8910'0 '5'910'0 9.(10'0 TG,10"0 (810'0 6910'0 1910'0 1810'0 L9'10'0 '5'910'0 S.(10"0 !L'lO'O SL10'0 9tt0'0 10!0'0 .(Lt(l'0 !1•10'0 Ot-T0'0 96-10'0 :tG,10'0 T8T0'0 5.l:t0'0
6810"0 0510"0 010·0 19to·o OllO'O 68101) lllO"O lltO"O 9ll0"0 5tl0"0 !ii8'IO"O lllO"O "10'0 1810"0 1610"0 iEilO"O r1zo·o 58to·o 58101) (810'0 !iiS'tO"O (810"0 E810"0 wio·o
S.:.10'0 t'5t0'0 ff'\'0'0 6910'0 6.(10'0 ...... tGtO'O '810'0 0Eit0'0 8"810'0 -·, t9'10'0 .(G,10"0 "'°" &0!0'0 0:t:!0'0 tn0·0 (lt:t(l'0 Di:T0'(1 :r:810'0 '1"(0'0 t9'10'0 .(810'0 .(8"(0'0
'9l10"0 B.!iilCTO 9510"0 sno·o 6810"0 5ll01l liOlO"O lOZO"O 9DZO"O '!ICJlO"O zzzo·o tozo·o tZl01l oiz•ro l(ZO"O iHO"O 55zo·o oozo·o 06l0"0 '!iilO'O 06\"0"0 !ii6IO'O r6l0"0 50!0"0
t,S:10'0 D:'£10'0 1£'(0'0 os·10·0 LSI0'0 6'10"0 '9910'0 "510'0 S,10'0 1910'0 6910'0 :tSI0'0 OUO"O "'°" .(Lt0'0 1610'0 '9«0'0 D'Lt(l'0 1tt0'(1 ttt0'0 0.(t0'0 8910'0 S9T0'0 !tt0'0
1S10'0 l£1CTO iZlO"O ;r10·0 l5IO"O lll01l 5910"0 ~lO"O l'9t0"0 11<10-0 1no·o !iiSlO"O 1'!1101) 05110"0 9lt0"0 91110"0 tozo·o uro·o ttto·o UTO'O OllO"O l910"0 59l0"0 llto·o
1'510'0 ~10'0 1£'(0'0 9D-10'0 t"Sl0'0 '9.(10"0 £910'0 S'510'0 :t,10'0 9'S10'0 '5'910'0 GD-10'0 '9910"0 !9'l0'0 !L10'0 H:T0'0 T0!0'0 £Lt(l'0 OLT0'(1 UT0'0 0.(10'0 '910'0 t,910'0 t,e;t0'0
6.S10'0 s,10·0 OlO"O 95to·o !JSIO'O lltl01l ~o·o l.!iilO"O !KilO"O l'!ilO"O l'9to·o 01'10"0 ~10"() oto·o 5!iil0"0 ~10"0 n-10·0 zsro·o Z!iilO"O 9!iil0'0 9510"0 lSIO'O '9!iil0"0 E'SlO"O
'9'510'0 ZtolO'O OtfO'O 8510'0 t510'0 llllOLI t-910"0 (KtO"O 9"!ii10"0 Z'!.10"0 1'910'0 ltlO'O Z!:ilOll lttO"O 5'!.10"0 t9t0"0 ll'itO'O E'!i.10'0 Z'!i.10'0 !;XiTO'O 9"5"10'0 Z5l0'0 9'!,TO"O ES10'0
,s10·0 ~;1cro ono·o lilSW"O LSIO"O 11:llO"O t-910"0 ~tcro gs:10·0 ~SIO"O 19w·o tl'IO"O ~10"0 ltlO"O ss10·0 ~tcro n10·0 t:sro·o ~SlO"O Sl'ilO'O mo·o lSIO"O '9!ii10"0 t:'ilO"O
B!ii10'0 Zt-10'0 9tl0'0 r.ilO'O t5l0'0 6l10ll 5910"0 (KtO"O t'!i.tO"O Z'!.10"0 1'910'0 ltlO'O Z!:ilO"CI lttO"O 5'!.tO"O t9t0"0 11210'0 Z'!i.TO'O Z'!i.tO'O !;XitO'O 9"5"t0'0 Z5l0'0 '9'!it0"0 EStO'O
ll'ilO"O ~1110"0 511>1'.0"0 lilSW"O tSIO"O 6ll0"0 SSIIO"O ~10·0 ts10·0 ~SIO"O 19to·o tFIO"O ~10"0 ltlO"O ss10·0 ~10·0 ll'iilO"O ~sro·o ~SlO"O Sl'ilO'O mo·o lSIO"O 9510"0 E'ilO"O
9'!iil0'0 Zt-10'0 9tl0'0 8510'0 t5l0'0 6ll0"1'.1 5910"0 !KtO"O t!ii10"0 Z'5l0"0 1'910'0 ltlO'O Z!:ilOll lttO"O 5'!.10"0 1'910"0 11210'0 Z'!i.TO'O Z'!i.10'0 !;XitO'O 9"5l0'0 Z5l0'0 9'!,tO"O EStO'O
l.'1110"0 1'110"0 SOTO"O 6~to·o ttlO"O £910"0 SSIO"O UltrO os:10·0 9tl0"0 ~10·0 lilflO"O ~10"0 6tl0"0 6!ii10"0 6'910"0 0610"0 6!iito·o l51l0"0 lilSlO'O lilSIO"O 6510"0 '9!ii10"0 l'itO"O
91-10'0 lllO'O 1no·0 'EHO'O i!iD'lO'O tllO"CI 0910"0 it-10"0 Z!iitO"O llt-10"0 i!i5l0'0 ltlO'O S5l0"1'.1 1'!.tO"O Z9TO"O "910"0 zno·o 0910'0 t-910'0 ZStO'O 9"5"t0'0 8910'0 1910"0 1910'0
£5110"0 £'1110"0 lill>lO"C lilSW"O ~10·0 1'810"0 EtlO"O ~10·0 lilllO"O £t10·0 t6to·o 1810"0 E610"0 8"6l0"0 so~o·o (CJ~o·o 6UO"O ~6to·o 0610"0 6610'0 NKO"O (610"0 8"610"0 1'6JO"O
.£910'0 5ttao 8tl0'0 8510'0 i!i9l0'0 "10'0 ltlO"O [t10"0 1810"0 ESlO"O 'Hi,10'0 t8l0'0 £6101) "'°" ZlZO"O KIZO"O llZO'O UiTO'O 0610'0 f:f.itO'O ZOZO'O '[610'0 86t0"0 E61"0'0
filO"O li1CTO l610"0 €9to·o 0910"0 £910"0 ~5110"0 SSTO"O t:110·0 O!II0'O lilSto·o 1910"0 ~10"0 osto·o 6tto·o UltrO ltto·o '!ltro·o 8110"0 11010'0 l60t1"0 SllO"O ot1cro lllO"O 
1910'0 5nO'O IEiE'TO'O 1510'0 0910'0 OIIT0'O 11910"0 S'!i.tO"O Zl10"0 5tl0"0 1610'0 1810'0 WT0'O li!itO"O 90ZO"O l6t0"0 OlZO'O Zi!iTO'O 6'!.tO'O fl'!iitO'O 1910'0 1910'0 5tt0"0 E61"0'0
WH UJH ,.,,.H 0.,,.H WH 8µH "'H 9µH !HJH >µH Cl'H WH WH WH 60,H 8:0JH LO'H 90,H SOJH l'O•H CO'H tO'H 1,0JH 00,H

!iwNllldS.<

,ru•tU I tntuU I tt'h1Ut I .c:-...:irNi I U•'II

tt'MUU I •N1t.c:1 I n·oiett I t1U1rN1 I 11111

tr-••u I tf'•1ttu I •i"I-Ultt I "'•om I 0111

u't$t•Ultt'tt.t:tt•ltt'"11lttlot(l't•tmj u•'II

,. u·ttt•U I tt't:Ktu I M'tdltt I tl'1Mm jt,•11•u•111

wtnn• i..-4Ht(I U"41UU t('M(l.,;t 01111
tt'l'l'tl!I M"lllPC:I ll't-tlut ll'tttll'NI HIV

tc-n•n• •nun• ffl41UI' L,1'4U'1:I n•11
tlf"lUlU H'ilHU M:"l:Uut ....... UIV

1C"I.RRI 1NMU:I 'tllRUI' ,.rt""'' n•11
o--~un ......,,. H'l.l.lm tt"U1Htl HIV

lf"MRI NlMUI 1,-..c,m 'tt'fi4'1:I '8111
.ll"ttttll H't~ltM:I N-.Mut IIUtrtl UHi

nt0t•n fffllU:I Ult111U '1(1-,.L,mt n•11
trnt•n t"l'tJ..ilHI N'OHl'I" M'UUtl UHi

Ult'UU .nwn:• M-.•nu •n••n• Ul'II
.ll"totlU 1.n.-i:u u-.um .IJ't1:lH11 09111

tt'-•U tt't....fU tUptltt tl!l-..um ... 'II
tnfl lll t.n.-i:u li "4-tll-U ll"ttlH11 0111

tt'¢oU fl'ltll.fU tt'ttlltt n'ttim bl'll•lHill
Ul"tl-t"IU ......... t51 't ,111-U ll'nlH11 Mll:l~Hl!I

t1'fft1U ,-t't<1ttl d'tflltt tl'+tltf"I ttl'II
,lll"K:1111 .o-.,uu 1n111m u-.nt1:11 Ull:I
, .......u N't1ttU d'Utltt ,u•t,ttm tH'II
.ll"lll"IU "'1'11tU H ".1"1-U 1il"1NH11 Ull:I

c.. --..:), I (w} I 'hl!)n1.)UU I u tx IA ,x J!'!d
ltd':1 PIOel 11,1DttH ,._... I (WI 01,l'!UIP.tOO:J 11)-e0~

trO tr£0Z JOJ ~ndu! tr eu!le:>



Ca line 4 input for 2049 Ql 
Ro•dl Coon:U~ato tml l~~;~~., I Helghl I RoadT:,pe 
Pair X1 V1 X2 V2 '"'' Ccah4l ... , UJUU.f. -IJ:2U4.11 nn,, .. n lllW . .U "'"' wo,,3, .,,,,... UUJ.•.M Ull4J• "... , UHl-1.CII- ,IJ:HO.N- nJ.t i.u. IH-40I-.O "'"' "'"'" lnaN.&I, ,:»...... niw.o• ""'' .. :IJ .... ... -IJ:210.Clt IJ.J"Mt- ,.....,,..,. w,,.,i., ......~ UJIU,t) nn,1.u, .... 1- :IJ lU.U -IJ:2 31-1.U IJ.J.tU.1,1, IH:IN..4 1 ..,. wa1.1,,1.J ;N;l:,u.a, n»•••.n. ,u~•.n .... aJH1-Ut- ll:2U1.M n. J-41 ,J..1-I .........
"'' uun.u 

..,_ ..
UJ11UJ.P 12"H t-UI 

"'' WIU. 11 tJ::il l14.H UJ:J1U1 .,,.,..,.... UUH,71 mnu• 1~6'4.U U:NX .. U 
RICl l•RtO"J wm.1:111 ll:H1 .. 11 UJ-41117 ,H lll'D ..21 

lllll(ll•IU01 u,u,.u ffldl.2 1 1:nnu, lttAk .. O 
RIQl•RtO"J WUl..1 1 ......., IIJ. 7U. 11 1;u.,w 1..u 

lllll(ll•lblOl UUi:t.11 »2'41.H l:UMM1 lll45'U 
l'IICll•Rtol WMU7 1nn.u1 IIJ.ft .U "t 12u111.n 

lllll(ll•lblOt nun." .tt2 :,t ,,U l:UMUI ltt.,.__,, 
-Jl14RtJ1 Wl1t,U ..,..,,. ,,,.,... liUI Z.H 

lllhO,.lttoll l:t.3 tM. IM an,u .... UUU..t.4 1n.-u• 
111t,11411;tU 

11:+21 I W.itt.Qi I .mUt.?f. I u»u,M I nnnn .,
... , w ...... ,, ... , UHH.U .... .,, ... .,..,, aJUU.OI, ... , W311,N ... , l-:IJNU1 ... , Wl1).U 

"'' a:1uu .. n 

"'' U31MUf. 

,m:,..,,) j 1»&1-Mlo j UUtJJI, 

.m,n..u I nnu.M j ,uuun 

.nutu I nJ.lltW I nn1u, 

..n:,.,,njn.)·,...,,,1,u»u) 

11:•n I mr«.M I .n,u ... I n.).,a.M I ,u,J>.U 

11;.,. I mllJ.'-> I -tn l)I, ,.~ I nJ.Mn I ,u,u.o) 

11;.,. I m .. t.» I .n,u.• I n.u.uM I n,,n.u 

11;.,. I mr,).H j -tn1.at.u I n.)·,i,,.J I n,,~.u .,
11;.,, I mr«.lf.) I .n,u,0,,, I ,:,J,,,.,.,, I n,.,,.n 

V&tilcle count tor oaeh road 
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOS Hnl9 HrlO H,11 H,12 H,13 H,14 Hr15 H,16 H,17 Hrl8 H,19 H'20 H,21 Hr22 H,23
1250 .,. 5>0 ,oo 450 ,., l'5o ,,oo 5>00 '"" 4200 .... - 30>0 "800 <000 4.350 - ,..,. <l>O ,,., 20>0 mo 1750
mo ""' s,o ,oo 450 ,., '""' ..... """ '""' 4200 .... - 3.,. 180II ,ooo 4.3Sll ""' ""'" '1>0 ,,., 2"" mo 17SO
1250 .,. 5>0 ,oo 450 ,., l'5o ,,oo 5>00 '"" 4200 .... l60II 30>0 "800 <000 4350 ""' '""" <l>O ,,., 20>0 "'" 1750
mo ""' ,.. ,oo 450 ... '""' ..... '""' 4600 4200 .... l60II 3.,. 180II ,ooo 43Sll ""' ""'" '1>0 ,,., 2"" mo 17SO
1250 .,. 5>0 ,oo 450 ,., l'5o ,,oo 5>00 '"" 4200 .... - 30>0 "800 <000 4350 - '""" <l>O ,,., 20>0 mo 1'50
1100 700 Sllll 3,0 ""' "" !SOil mo mo 4200 ,.., ""' 3Sllll 3... """' .,,. '""' S3SO '""' .,,. 3100 3000 ,,,. 2000
llOO 700 500 3,0 .,. .,. !SOil mo 5150 4200 3950 ,,,. 3500 3""' """' mo 4)00 S3SO S500 .,,. 3100 3000 "'" 2000
1100 700 Sllll 3,0 ""' "" !SOil mo St.SO 4200 ,.., ""' 3Sllll 3... """' .,,. '""' S3SO '""' .,.. 3100 3000 mo 2000
llOO 700 500 3,0 400 .,. !SOil mo 5150 4200 ,.,,, ,,,. 3500 36'0 """' <200 4)00 S35CI S500 .,,. 3100 "'" "'" 2000
1100 700 Sllll 3,0 ""' "" !SOil .,., mo 4200 ,.,,, ,,,. lSOII 3... """' ,200 '""' S3SO '""' .,.. 3100 mo ,,,. 2000
llOO 700 500 3,0 .,. 600 !SOil mo 5150 4200 ,.,,, ,,,. 3500 36'0 """' <200 '""' "'" S500 .,,. 3100 "'" "'" 2000
1100 700 500 3,0 ""' "" !SOil 050 51.50 ,.., ,.,,, ,,,. 3500 3... """' ,200 '""' mo S500 .,,. 3100 2950 2950 2000

" 10 ' 4 4 ' ,. 00 .. n " " 100 100 100 IOO .. " " " .. .. 31 "17 10 ' • • ' ,. "' .. n " " 100 100 100 100 .. " 67 .. ,. .. 31 "" 10 ' 4 4 ' ,. 00 .. n " " 100 100 100 IOO .. " " " .. .. 31 "17 10 • • • ' ,. "' .. 71 " " 100 100 100 100 .. " " .. ,. .. l1 "" " 13 • 10 " " 7l ISO 150 ,,. ISO ,., l>O 150 ISO 100 100 100 100 100 ,. " "., 22 13 • 10 16 " 7l 150 150 150 150 !SO 1>0 150 150 100 100 100 100 100 ,. 72 "100 " " 2l ,. .. 100 200 ,,. ... 350 350 3., 3,0 350 ,,. 250 300 350 250 l>O l>O ISO 100
100 72 " 21 " .. 100 200 350 ... 350 350 3SO 3,0 350 350 250 300 350 2SO 1>0 l>O 150 100
100 " 31 2l ,. .. 100 200 ,,. ... 350 350 3., 3,0 350 ,,. 250 300 350 2., lSO lSO ISO 100
7 3 2 1 1 2 7 12 25 27 " " 25 ,. lO 29 23 l2 " " 20 16 .. 11
7 ' 2 1 1 2 ' l2 25 " 24 " " ,. lO 29 " 32 " " 20 " 14 11
7 3 2 I 1 2 7 12 25 27 " " 25 ,. lO 29 23 l2 " " 20 16 .. 11
7 ' 2 1 1 2 ' l2 25 " 24 " " ,. lO 29 " 32 " " 20 " .. 11
7 3 2 1 1 2 7 12 25 27 " " 25 ,. lO 29 23 l2 " " 20 16 .. 11.. " 1' 12 1l 20 .. 100 200 200 150 130 1., 1,0 150 130 100 100 150 "" 100 100 100 ".. 26 16 11 12 20 " 100 ,00 200 150 150 150 1>0 150 150 100 100 100 100 100 100 100 ".. 2, " 11 12 20 " 100 200 200 150 130 1., 1,0 150 150 100 100 100 "" 100 100 100 .,.. .. 16 11 1l 19 ., 100 ,00 200 200 150 150 1>0 150 IOO ., 100 50 50 .. .. .. 21.. .. 20 14 1, " ., 100 "" ,,. 250 200 200 200 200 200 150 200 200 1., 100 100 100 .... .. 17 12 .. 20 ., 100 ,00 200 200 .., "" 200 250 ,,. 200 250 250 200 1>0 100 IOO 100.. .. 17 12 14 20 .. 100 200 200 200 200 200 200 250 "" 200 250 250 200 l!Al 100 100 100.. " " ll ll " ., 100 ,00 200 200 200 250 2>0 300 .,. 250 400 450 350 2>0 200 200 150.. 22 12 • 11 16 ., 100 150 200 200 200 200 2,0 ... .,. 250 350 400 300 2,0 200 ,.. 150.. .. 11l " " 2l ., 100 200 250 250 "" 300 300 350 400 ... 450 500 •oo 300 2>0 200 150.. .. 17 12 " 20 ., 100 ,.. 250 250 "" 2., 2,0 300 .,. 250 350 350 300 200 1,0 ,.. 100

100 .. 50 22 25 .. "" 200 ,,. 400 350 350 350 3,0 450 .,. 350 450 500 •oo 2>0 2>0 ""' 150.. " 15 10 11 16 ., 100 150 200 200 200 200 200 250 ,.. 200 300 350 2., 200 1,0 150 100.. 15 • ' • 10 ., .. ,.. l50 100 100 100 100 100 IOO 100 100 100 100 .. .. .. 50.. .. " 17 19 .. ., !SO .,. 350 300 .,. 3., 3,0 400 ""' 300 450 500 '"' 300 2,0 200 150

" 0 5 4 4 ' 17 .. IOO 100 ,oo lOO 100 100 ,oo IOO ,oo l50 ,so 100 100 .. .. "'106 !OS " " " " '"" 320 450 450 373 m '21 <19 ,.. ... '19 m "' ... 3'9 308 "" ,..
200 ... 100 100 IOO ,., ,00 "" .,. 750 700 ... 750 7>0 850 "' 050 USO 1200 ..,, ... 5>0 500 '"'200 150 100 100 100 1"1 200 "" 050 000 700 lOO "" 750 050 950 1000 1.200 1200 950 ... 550 500 350
300 "" ,oo ,oo 200 2,0 400 ,00 1400 USO 1150 IOSO llOO '""' 1100 1150 llSO llOO 1300 1000 ,oo 600 ... •OO
350 .,. 250 250 ,,. 2'1 450 1050 1650 1550 mo 1250 1]00 ,.,. 1'00 1450 1'50 1700 1700 1]00 ... 750 700 500
300 "" ,oo 200 200 200 ... ... l3SO USO 1100 1000 lOSO 1000 IOSO llOO 1100 ,,,. 1200 ... ... '"' 500 ''°300 ,,. 200 200 200 ,00 350 900 1350 1250 1100 1000 1050 1000 1100 1100 1150 1]00 1]00 1000 700 600 ... 350
200 ISO '"' '"' ISO ISO ... ... 1000 ,,. ... ,.. ,.. ,.. ... ... ... ,,. ,00 '"' 500 400 ISO 250
200 150 150 150 100 1"1 250 550 .,. 850 700 650 ... ... 650 650 650 750 700 550 ,oo 350 .,. 200
200 ,.. lSO lSO ,.. lSO ... ,oo lOSO 1000 ,,. ,.. ... '"' ... ... ... ,00 ,,. ... ... 400 ,,. 250
250 200 200 150 150 ,00 350 BOO 1250 1150 1000 950 1000 1000 1050 1100 1150 t]SCJ 1]50 1050 700 600 550 ""'"' ,.. 100 100 IOO 100 ,00 ... 700 700 600 ,,. "" 600 ,,. 700 700 ,,. ,,. ... ... 400 ,,. 250
200 150 150 150 IOO 1'1 250 "" "' 850 750 lOO 750 700 750 .,. 850 050 950 750 500 .,. ... 300
l!Al 100 100 100 100 100 150 4()0 ... "" 500 500 ,.. '"' "" 600 ,,. 750 750 "" 400 '"' .,. 200 
200 150 150 150 IOO 1'1 250 600 "' 850 750 lOO 750 700 "" ... 850 050 050 750 500 .,. ... lOO,oo 150 100 100 100 1"' 200 '"' ... 750 ,,. ... '"' ... 700 750 000 ,00 ,00 '"' 500 400 ISO ,,..,. 500 .,. .,. .,. 500 850 2000 HOO 2900 2"0 2200 2250 2,.. 2250 2250 2>Kl 2500 2350 1'00 12'1 1050 ,so 700

'"' 450 400 400 ,,. '"' 700 1700 "'° 2500 ,.,. l,8$0 1900 1750 1800 1750 1700 1900 17!A) ""' ... BOO 700 ,00 .,. ,00 .,. .,. 45() 500 800 1950 lOOO 2850 2<50 2300 2<50 2350 2550 2'50 2100 mo 3100 2<00 16'1 1400 1300 900 

'"' 450 '"' '"' ,,. 400 700 1650 '""' ,,,. ,.,. l8SO ,... 1m 2000 ""' 2100 ?4SO ""' 1'00 12» 1100 ... "",so .,. 250 250 ,,. 2'1 450 1100 1700 1600 mo 1250 1]5() ,.,. 1<00 1450 1500 1750 1700 1.lOO ... '""' 700 500 
400 .,. 300 '"' "" ,00 550 1250 1950 ,.,. 1000 1500 1600 15'0 1700 1750 1000 :m;o 2100 1050 11"' ... "' ""<OD .,. 300 2>0 ,.. 300 550 mo 1950 UISO l&oo 1500 ,.,. 15'0 1700 1750 UIOO mo 2100 1050 ll>O 950 "' ...... ,,. 300 300 .,. 3>0 ,,. mo ,OS() 19SO 1650 15,0 1650 ,.,. 17,0 1000 ,.,. 2200 2150 1650 11>0 1000 .,. ....,., 350 lOO 300 .,. ,., 550 1350 2050 1950 "'"' 15>0 1650 ,.,. 17>0 1000 ,.,., 2200 21>0 !>SO ll>O 1000 .., '"'<50 ,,. 300 300 .,. 3S() S50 1350 ,OS() 19SO 1650 1.SSO 1650 ,.,. 17,0 ll!IIO 11150 2200 21,0 1650 11.SO 1000 .,. .,..,. 350 lOO lOO .,. ,., 550 1350 205 0 >950 '"'" 15>0 1050 ,.,. 17>0 1000 UISO 2200 21>0 1650 ll>O 1000 ""' '"'... ,,. 300 300 .,. 3>0 S50 mo ,OS() 19SO 1650 15,0 1650 ,.,. 17,0 1000 ,.,. 2200 mo 1650 11>0 1000 .,. ...... 350 300 300 .,. ,., 550 1350 205 0 1950 1650 15>0 1050 ,.,. 17>0 1000 ,.,. 2200 21>0 '"" ll>O 1000 .,. '"'500 ""' 3,0 3,0 ,,. 400 650 1500 ""' 2200 1900 17,0 ,... 1750 ""' 1,00 19SO 22SO 2200 1700 11>0 1000 .,. ...
2,0 200 l>O l>O ... ,00 lOl 7>0 1200 ,100 950 900 .., ... 1000 1050 ,... mo ,,,. .., ... 5>0 500 350
3,0 ,.. 2,0 2,0 ,.. ,.. ,,. 1100 ""' 1550 BOO 1.200 ""' 1200 U50 1250 1250 ""' ""' 1050 ,oo 600 sso '"'lOO ,.. 200 200 200 2>0 ""' .,. l>OO 1<00 '200 1050 llOO lOSO 1100 llOO 1100 1200 ll>O ..,, .,. 5>0 500 '"'200 150 150 150 150 !S() 250 600 950 ,00 000 750 800 ... ,00 950 1000 1.200 1200 900 ... 550 500 3SO
200 ,.. '"' '"' ,.. ,,. ... 600 "' ,,. 750 ,.. ... ,.. ,,. "' ,00 1100 1100 ... 600 500 450 300
50 22 14 • 11 16 ., 100 150 200 150 150 150 150 150 150 100 100 100 100 so 50 50 "'.. .. 50 .. ,. .. 100 '"' .,. 350 300 300 lOl 300 350 .,. 250 350 350 lOl 200 '"' ,.. 100.. 20 13 10 10 15 ., 100 150 150 150 150 200 200 200 200 200 250 300 200 150 150 100 "".. 2l 13 ' 10 .. ., 100 150 150 150 lSO lSO lSO 150 150 100 150 150 100 100 .. .. so
so 21 13 • 10 .. ., 100 150 150 150 150 150 150 150 150 100 150 150 100 100 so .. "'.. 2l 13 ' 10 .. ., 100 ISO 150 150 lSO 150 '"' 150 ISO 100 150 150 100 100 .. .. so
so .. 17 12 .. 20 ., 100 200 250 200 200 200 150 200 150 150 150 150 150 100 50 so "'.. .. 21 " " ,. ., 100 "" 250 250 ,so 2SO 2SO 300 .,. 250 350 ... lOl 200 200 ,.. 100

lSOO 1200 1000 1000 950 USO 1,00 '450 '750 4750 4750 4750 .,,. <750 ""' '750 4750 47SO 4750 .,,. ,,., 2850 '"" ""'13,0 1100 ... ,00 "' IOSO 1,SO 4100 4750 .,,. 4'SO 4700 ""' <750 ""' 4750 .,,. 4'SO ""' 4500 ""' ,.,. 2... 1700.,. 750 ... 600 too 700 1100 2850 050 4100 3600 3'00 l60II "'" """' <050 ,.., 4750 4750 ""' ,.., 2250 2050 1450
400 .,. '"' '"' "" ,00 500 1200 1000 llOO 14SO ll!Al 1400 13'0 141A) 1450 1500 1700 1650 ""' ,00 '"' ,.. ,00



Ca line 4 input for 2049 Ql 
Ro•dl Coon:U~ato tml l~~;~~., I Helghl I RoadT:,pe 
Pair X1 V1 X2 V2 '"'' Ccah4l ..,, un».11 mnut IUJt1.l-4 11 1.UUt ",.,, m:n, ·,.~ .,,,,,.s.u n+lllt•.,• u, .. ,.o, "..,, UlH1.N Uf, .... 154 IUJt1.l: -4 U11M.n ",.,. m:No•·"' .,.,,.,. •»-~•.... u, ..... , "..,, aJ,H4't.U. ll1N1.ot IJ.JM,Uf 11 1,11. 1 .. n ,.,, mM,,&1, t11n·,.• UJ,lf,,Mt, u,m.n ..,, 1- :13 150.M ffllltll n.Ja :i ... n 111:IM.l t ,.,, m•:i..&J. .,...... ,.,....., u,,u.n .,..,, aJHlN.11 ffllU.M. nnn..1-, 11 111 4.H 

uuu.r, ........ .,,...,.,. U1.t7UI ,,,_ .. m111.:n .,,.,.... n11•.u• ..,, UUIU& nun» uu,1 .. u u, ..... n ..,, wrn.n IHl11,U UJ ... 1,11 U1N1AI .... UUH,t, fflN1,lf. ,n~ UUM .. U .... WN1,~1 t.l1 5M.H IIU4:t..N- U1N2Jl t ... , U3tU.1& &2ttk.t1 UUIUJ. u,12,.u ... , w1,.,1,1, mu1.u UJ.U4.J."t UHIUJ ... , nu,.,,. m:ru,u un,.,n u,m..u .. , .,..,.., 111n1,,i, IJWM.•t n,,.u.n ... , U3t'N.I& uu,,.u UHt,U& u,rn .. u 

11:•1 lm:M-1,,Mj,W,fM."'l•»-•...,.IU•.U-'• 
11:., I fflAl,1,tJ, j .,,, .. ,,(11, j UJ.IJ»A.) j UHM.01 

11:., I ffl$1,&,M I ,W,fl,1,?I, I l:JHN.•11 U•ffl-U 

11:•• I mmn I .,,,..,,,.. I u",....., I u,.,..,., 

11:•1 I m,r,,M I .w,n1,0,J, I •»-MM I u,~.u .,

rtn, I ffl""'l)I, I tn .iM. ri I ,:,..,ii ,,,., I n1,n.o, 

rt,n I f),11;11,,,., I tnns.01 I ,:,.,,u,. j n,~,,,. 

rtn, I f)ol~t" I t11n).H I ,:,.;en,,• I u,,..,.. 1, 

rt,i, I m:rt-.,01,j..n~,.,1Jjn.1,·,•t.,, jU1J.lf-'' 

rt,u I mMt.r1o j tnUtt+ I UJfl.&. '• I n1,•-'• 

V&tilcle count tor oaeh road 
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOS H'119 HrlO H,11 H,12 H,13 H,14 Hr15 H,16 H,17 Hrl8 H,19 H'20 H,21 Hr22 H,23
<50 "" lOO lOO lOO ,., "" 1300 2000 l,00 16'0 1500 1600 l,00 '"" 1'50 1100 1950 1900 1<50 1000 850 ""' 550
200 150 !SO !SO 150 l., ,so 600 .,. ,so 750 ,00 ,., lSO .., ... ,so 100, !<JOO 80l ,so ,so .,. ,.,
250 .,. 150 150 150 200 "" "" llOO 1050 ,00 ,00 ... 800 850 .,. 850 ,50 ,00 ,., 500 ,oo "" 250,,. 200 !SO !SO 150 150 "" )00 1050 1000 ,so ,00 .., 800 ,00 .,. ,so 110l 1()50 80l ,so 500 "" ,.,
150 150 100 100 100 100 ""' "" 750 700 600 '"' '"' ,,. S50 ,,. 600 650 650 ,., ,,. lOO 250 "''150 100 100 100 100 100 ""' ,so 700 ,so ,so ""' ,., 500 ,so "" "" ,so ,so "" ,so lOO 250 ,.,
150 100 100 100 100 100 ""' .,. 700 650 >50 ""' '"' 500 >50 "" 600 650 650 ,., ,,. lOO 250 "''150 lOII 100 100 lOII 100 ""' ,,. 700 ,so ,so ""' ,., 500 ,so "" "" ,so ,so "" !SO lOO ,,. ,.,
lOO ... 200 200 .,. ,., - '"' 1450 1<00 ""' llOO 1150 llOO ll50 1200 1200 ""' ll50 lll50 )50 600 "" ..,
lOO "" 200 200 200 ,so - ,so 1450 ,.., rnx1 1100 11SO llOII 11SO 1200 1200 ""' l3SO 1()50 lSO .,. ,.. ,.,
lOO ... 200 200 .,. ,., 400 "" 1450 l.., ""' llOO 1150 llOO ll50 1200 1200 ""' "'" 1050 )50 .,. "" ..,
150 150 100 100 lOII 100 200 500 750 700 "" 550 550 500 550 ,,. 550 "" "" <50 300 25" "" ISO
250 .,. 150 150 150 200 300 ,,. ll50 ll00 ,so ... "" 850 ,00 ,00 ,so 1050 1050 .., 550 •50 .,. ,.,
150 lOII 100 100 lOII 100 200 .,. "" 050 ,so ""' 550 "" "" ""' ,so 750 750 550 ,oo "" .., ,.,
250 .,. 200 200 .,. 200 3SO .., 1250 1200 1050 "" 1000 lOlO 1050 llOO 1150 ll00 1'00 1000 ,oo ""' "" ,.,
200 200 "" "" 150 "' 300 ""' 1000 1000 ,so 750 800 )50 BOO ... ,so ,so ,so '"' 500 ,oo 400 250
200 .,. 150 150 150 ISO 300 ... 1000 1000 ,so 750 .., >50 000 ... ,so ,so ,so '"' 500 400 .,. ,so
200 200 150 150 150 "' 300 ""' 1000 1000 ,so 750 800 )50 .., ... ,so ,so ,so '"' 500 ,oo 400 250
100 50 so 50 50 50 lOl ,,. 400 ""' 3SO ""' 300 300 ""' ""' 300 ""' 300 ,so 150 150 150 lOl
100 50 50 50 50 50 100 ,,. ... 400 350 .., 300 lOO 300 .., 300 300 300 250 150 150 150 ,.,
100 50 so 50 50 50 100 ,,. 400 ""' 3SO ""' "" 300 300 lOO 300 300 300 ,so 150 150 150 ,.,
200 200 150 150 150 "' 300 ""' 1000 ,so ,so 750 800 )50 ,so ... ,so 1000 ,so )50 500 <50 ""' ,.,
200 ""' ISO 150 150 150 300 ... 1000 ,so ,so "" 80l >50 ,so ... ,so 1000 ,so ,so 500 •so .,. 300
200 150 150 150 150 "' 250 ""' 1000 ,so ""' 750 '"' )50 ""' ""' ""' ,00 ,00 6'0 <50 •oo "" 250
200 150 ISO 150 150 150 "" ... 1000 ,so .., "" ,so >50 .., ""' .., ,00 ,00 6'0 •so 400 "" 250
200 150 150 150 150 "' "" ""' 1000 '50 """ 750 '"' )50 """ ""' """ ,00 ,00 6'0 <50 •oo "" 250
100 50 so 50 50 50 100 ,,. .,. 400 ,so ""' "" 300 300 ""' 300 ,so ,so ,so 200 ISO 150 ,.,
100 50 ,0 50 50 50 100 250 ... 400 350 .., ,., lOO 300 lOO 300 350 350 '"' 200 150 150 100
100 100 100 100 100 100 ISO ,,. ""' ""' ,so .,. '"' ,oo 400 .,. 400 400 ,so ,so 200 200 150 150

1200 "" 600 •oo ... ,., 1400 mo '""' '"" '"" 3100 2950 '"" 3150 l250 3250 3600 3600 3200 ,.., 2500 """ l""
1200 ... .,. ,oo 400 ... 1400 ,,., ,.,. '"" ""' 3100 29SO ,... 3150 3'50 '"" '"" ,.,. llOO ,,so 2'00 ,.., 1'50
1200 "" 600 •oo ... ,., 1400 ""' '""' '"" mo 3100 2950 '"" 3150 l250 3250 3600 3600 3200 ""' 2500 2.., ""'1200 ... .., ,oo 400 ,so '""' ""' '""' """ ""' 3100 29SO ,... 3150 3'50 '"" '"" ,.., llOO ,,so 2'00 '"" '""1200 .,. 600 400 .,. ,., 1400 mo '""' 3600 ""' 3100 ,.,. ,.,. 3150 mo 3250 '"" 3600 3200 ,.., 2500 '""' "'''1200 ... .,. ,oo 400 ,so '""' ,,., '""' """ ""' 3100 2950 '"" 31SO mo "'" ,.,, 3600 3200 2450 2500 '"" 19'0
1200 .,. 600 400 .,. ,., 1400 mo '""' 3600 ""' 3100 ""' ,.,. 3150 mo 3250 3600 3600 3200 ,.., 2500 2600 "''"850 .., ,oo lOO lOO ,so 1000 '100 ,050 2750 ""' 2'00 23SO '""' '"" mo 2800 ""' 3600 2900 2200 2250 2350 1750
850 600 ,oo lOO lOO ,., 1000 2100 2850 '"" "'" 2400 ""' '""' 2650 mo '"" ""' 3600 2900 2200 2250 2350 1750... .., ,oo lOO lOO ,so 1000 2100 ,050 2750 ""' 2'00 2350 '""' '"" mo 2800 ""' 3600 2900 2200 2250 2350 1750
850 600 ,oo lOO lOO ,., l,00 2100 2850 2750 240l 2400 ,,,. '""' ,... mo '"" "" 3600 2900 2200 2250 ""' 1750... .., ,oo lOO lOO ,so '""' 2100 2050 '"" ""' 2'00 ""' '""' '"" mo 2800 ""' ,.,. 2900 2200 2250 ""' 1750
850 600 ,oo lOO lOO ,., l,00 2100 2850 2750 ,.., ,..., ""' '""' 2650 mo 2800 ""' 3600 2900 2200 2250 '350 1750... .., ,oo lOO lOO ,so 1000 2100 ,050 '"" ""' 2'00 23SO '""' '"" mo 2800 ""' 3600 2900 2200 2250 ""' 1750
850 600 ,oo lOO lOO ,., 1000 2100 2850 2750 240l 2400 ,,,. '""' 2650 mo '"" "" 3600 2900 2200 2250 ""' 1750
350 250 250 250 250 '"' 450 105" l'°" '""' 1250 HOO 1100 1100 ll50 11.50 ll50 1]00 1200 ... ""' 550 500 ,so
250 .,. 150 150 150 200 350 '"' ll50 USO ,so ,00 "" 850 ,00 .,. ,so 1000 1000 ,so 550 •50 ""' ,.,
250 200 150 150 ISO 200 350 '"' 11.50 1150 '"' ""' 900 850 ,00 ""' '"' 1000 1000 )50 550 <50 400 lOO
50 50 so 50 50 50 100 200 lOO lOO "" 200 '"' 200 200 ""' 200 "" "" 150 100 100 ,00 ,.

100 100 100 50 50 100 150 '"' 500 500 450 ""' ,oo 350 400 400 400 400 400 300 200 200 150 ,.,
" " 11 7 7 " " .. 150 ISO ISO lSO !SO 150 ISO 150 ,. ISO ISO 111 .. " " ..
" ,. " l) 20 2B " 15" lOO 300 300 250 250 250 300 250 200 ,,. 300 250 200 150 150 7l

100 ,00 " " .. 100 150 300 ""' '"' '"' soo 550 soo '"' ... 350 500 500 ,so 250 250 250 ISO
100 ,. ,, ,. ,. ,. 100 15" 250 300 ,so 250 lOO lOO 300 lOO ,so 350 350 ,,. 200 200 150 ,.,
7l " " ll ll " " 100 ""' 200 200 200 250 250 '"' ... 200 lOO lOO '"' 150 150 lSO 100
50 50 " I) 20 50 ., 150 lOO 300 300 250 250 "" 300 250 200 300 300 25(1 150 150 100 100
50 50 "' " " " SQ 100 "" ,so 200 200 '"' '"' 150 150 100 100 100 IOl 50 50 50 .,
50 50 ,, 16 l) 50 ., 15" 250 300 250 200 200 200 200 ""' 150 200 200 150 100 100 WO .,
50 50 " 15 ,. ,. so 100 "" ,so ,so 200 '"' 200 200 150 100 150 100 IOl 50 50 50 .,

100 50 ,0 20 21 50 100 150 "" 350 300 250 250 250 250 ""' 150 150 150 150 100 100 "' .,
50 50 " " 18 50 so '"' lOO lOO ,so 250 '"' 200 200 .,. 150 150 150 IOl 100 50 so .,
50 22 14 10 12 ll so 100 150 200 200 200 250 250 300 lOO 250 400 450 ,so 250 200 ""' 150
50 ,. " • ' 15 so "' 150 150 150 ISO 150 100 150 100 100 100 100 IOl 50 50 50 .,

200 100 so 50 50 100 200 <50 "" ,so ,so 750 )50 '"" """ 750 ,so 700 750 550 •oo 350 lOO 250
200 100 so 50 50 50 200 ,oo 750 ,so 750 ""' '"' "" 750 700 ,so 700 750 600 ,oo '"' .., ,so
200 100 ,0 50 50 100 ""' 400 ""' 850 750 ,00 ,., ,oo 750 700 >50 700 750 600 ,oo ,,. lOO 250
200 lOII ., 50 50 so ""' ,so 700 BOO 700 ..., GSO "" 700 "" 500 ,so 700 ,., ,oo ,so lOO '"'200 100 ,0 50 50 50 ""' "" 750 BOO 750 ,00 ,., ,oo 800 750 600 800 850 ,., 500 ,oo "" loo
200 lOII ., so "' 100 ,so ,so .,. ,so ,so """ 80l 800 ,so ""' ,so .., ,so '"' 500 ,oo ,,. ,.,
250 150 100 50 50 100 250 500 ,,. 1050 ,50 ,00 900 .,. '50

.,. 700 ,00 ,50 ,., 500 .,. .,, "''" 13 • • • • so "' lOII 100 100 100 !Ol 100 150 ISO 100 150 200 1,0 100 100 100 .,
100 50 ., 50 50 50 100 200 .,. 450 400 ""' .., 400 500 "" 350 500 S50 '"' lOO 250 ,,. 200
50 50 ,, 15 l) "' so !SO "" ,00 ,so ,so ,., 250 ,00 lOO 200 ,00 350 ,., 200 ISO 150 ,.,
50 50 "' " " 23 ., 100 ... 250 200 200 ,., 200 200 ""' 150 150 150 lOl 100 50 "' .,
so 50 "' " " " so 100 "" ,so ,so 200 '"' 200 200 200 150 200 200 1,0 100 100 100 .,
50 50 ,, 15 " " ., 1,0 ... ,00 250 250 "" lOO 350 "" ,00 400 450 ,., 250 200 ""' 150
50 23 " '" 12 ,. so 100 ISO 200 200 200 200 200 ,,. 250 200 ,,. 300 ,,. 150 150 100 ,.,
50 50 " " " ll ., 100 ""' '"' '"' ,so 250 250 lOO ""' '"' 350 ""' "" 200 200 lSO 150

150 lOII 100 100 lOII 100 200 ,oo "" ""' 500 '"' 500 <50 500 500 500 ""' ,so <50 300 250 "" ISO
200 150 100 100 100 ,,. "" 55" ... 000 700 ""' GSO ... '"' 700 700 000 000 ""' ""' 350 ""' 250
300 250 200 200 200 '"' 400 900 1400 ,.., """ "" ... 900 ,00 ... ,so ,00 BOO .,. <50 350 ,,. 250
200 150 150 150 150 ,,. "" 55" ... 000 700 ""' ,so ,oo 000 ""' '"' 1000 1000 ,so 550 •50 ""' 300
200 lOII 50 50 50 100 200 '"' 750 BOO 750 .,. )00 )00 BOO 750 ""' BOO '"' )00 500 ,oo ,,. 300
200 ,00 100 50 50 100 ,00 ""' ""' ,00 '"' 000 850 850 '"' "" 750 1000 1100 "" 600 500 "" '"'• • ' ' , • ' 14 50 "' so so so "' so 50 ., so so so 50 20 19 "' 4 3 I I ' ' l) 50 ., SQ SQ SQ so SQ 50 ., SQ SQ SQ " 18 " l3

' 4 ' l , l • l) 50 "' so so so 50 so 50 "' so so so 2l l) ,. l3• 4 3 l ' ' ' " 50 ., so so so so so 50 ., so so so " " " l3
100 50 so ,. 50 50 100 200 ""' 450 400 400 •so <50 ,,. ,,. 400 600 ,,. 500 350 lOO "" 200
100 50 so 50 50 50 100 200 "" '"' ,so ,so 500 500 ""' .., 500 ,so 750 .,, 400 '"' .., '"'



Ca line 4 input for 2049 Ql 
Ro•dl Coon:U~ato tml I

tliii;lui;llrag' I Helghl I RoadT:,pe 
Pair X1 V1 X2 V2 '"'' Ccah4l 
R10 UUH.H UHO.H nnu..u 111-111.n 

ltHl mn,.n 111n>.,1 U)Jll,.N, u, .. , .. , 
R1U UlU't.Ho mu ... 11 1n1i..n 111.»Ulf 
11,,u fflt+t.O ;N'lt.),&,Q7 UJ."f.74 u,1f).,11, 

154R1,M aJJIU.H ll1 1f&.N ........ 111.f.1"-'I) 

111,n,11.1&1 ffl?J,t,&1 tllMt.» ,:»11~•.u u,m,, 
R10 I-JJUU1 UU41'.IU ni..,.n U1U4 . .H 

1t1•• mna,1)1, ,Nl"),U ,:»..,·1,n, u, .... ..,. 
R1&0 a:1uu.u ll1 1H.U U.J.M1.H 11 1to J .• U 

lt.10 uu,u, m,,._.., UJMU,41 U1MU t 

R1U Wft.:I.M UHO,Ni 11 1-nu ,1. n, .. 2.u 
lt1U uu,4.CII UIIM,._U UUIU.1' u,w.111, 
R1U WNU1 WM"t.No IM4 JIJ7 lll-4 1,4 .. U 

lt1U uuw .... n:UH.d UJM:t.M Uf.Wt.J? 
R1H UHH.H tnl'l'1.H UJ:tMM lll~AJ 

R1U U3MUI &nll:t.1.4. .,,......, 1n:1nu 
R1U ...... tnll:t.M UJ-117 .11 122 111. .U 

ll1U uun.n .H2 1?:t.M eunM• u,,u..,. 
R1U ~Q1f.,11 tn 2H. U UOll.M lilJ.M .. U 

11:,,0 UtOM.,. an2:1,.si l:Mtt? ... t IUJU.11 

111,u,1tu"I mM,,?f. j ,t111n,M j 1~• I u,w.u .,
1t1n I m,,,.o,, j 111m.ia I nJ.'1M4 I u, .... .. o 

1tu1 I mq,, .. j ,t11u .. :, I •»s,,J., I u,..,..,,. 

~,,, I '-),11.1,,,M j tn:,,.u I n,.1,tJ.• I u,M.n 

~•n I '-),Im,,. I -tn11).» I ,,.H.,., I ,u,u,41, 

V&tilcle count tor oaeh road 
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOS H'119 HrlO H,11 H,12 H,13 H,14 Hr15 H,16 H,17 Hrl8 H,19 H'20 H,21 Hr22 H,23

50 1• 10 7 • 12 ., 50 100 150 150 150 150 200 250 250 200 300 350 250 200 150 ISO 100
50 22 14 10 ll l7 ., 100 200 200 200 150 200 200 200 200 150 250 250 200 150 100 100 100

150 50 "' 50 50 50 150 250 ,,. ... 500 500 ... <50 500 .,. 350 ,so ,so lSO 250 200 .,. 150
100 50 ,. 50 50 so 1110 250 .,. 500 450 4110 ,oo '"' 450 400 300 400 400 300 200 200 "" """ ll • 5 7 10 " " 100 150 124 122 123 122 174 l7Z 117 m "' 1'8 lll 111 lJO ,.
" ,. l2 • ' " "' " 150 150 150 150 1,0 150 150 150 1110 200 200 100 100 100 100 100
1, ' 5 ' ' ' lB 50 50 .. 50 so so so so 50 .. so so " 1• ll 12 'l7 ' 5 4 4 7 lB so so ., so so so ,. so so ., so so " 16 " Ll '1, ' 5 ' ' ' lB 50 50 .. 50 50 50 so 50 50 .. 50 50 " 1• ll ll 'l7 ' 5 4 • 7 17 50 so ., so so so ,. so so ., so so 23 16 " Ll Ill
1, ' 5 . . ' 17 50 50 .. so so so "' so 50 .. so so 23 1• Ll 12 Ill
l7 ' ' • • 7 lB 50 50 .. so so so ,. so 50 .. so so so 20 l7 " ll

100 100 100 50 50 50 100 250 300 250 250 .,. 200 250 200 .,. 200 200 200 150 150 150 100 100
100 100 100 50 50 50 100 250 300 250 250 250 2,0 lOO 300 300 350 350 350 lOO 250 200 200 ISO
100 100 so 50 50 50 100 250 300 250 250 ,00 200 250 200 200 250 250 200 200 150 150 ISO 100
500 400 350 lOO 250 2.. 450 ,00 .,. ... ... "'° "" ,00 ... .,. ... ... 750 ... 550 450 "" ,so... 500 400 300 250 300 ,so 1200 1500 1'00 1200 1100 lJOO 100 1100 1050 1050 1050 1000 ... 750 ... 500 ...
500 .,. 350 lOO 250 2.. 450 1000 1300 1100 """ 950 1000 ""° 950 950 1000 1000 950 "" 700 ... ,,. ,so
50 23 ,. 15 12 15 ,. 50 50 so so so so so so 50 100 100 100 so 50 50 50 .,

100 100 ,. 50 50 50 ,oo 200 250 250 200 ,00 200 200 150 150 150 150 150 1,0 100 100 100 so
150 ISO 100 100 50 100 150 ,so 400 ,so ,so ,so ,so 400 ,so 250 400 400 400 ,so 300 250 250 200
200 150 150 100 100 100 200 ,110 ,,. ,so ,so 4110 "" 450 400 400 ,so ,so ,so ,,. lOO 250 "" 200
250 200 150 150 "" 100 200 ,,. "" ,so 500 500 ,,. "" ... "" ,so 700 700 ,so 500 <50 400 300
150 150 100 100 100 100 150 ,so .,. ... 350 ,so ,so '"' 350 350 ... ... ... lOO lOO 250 250 200
150 150 100 100 100 100 150 ,so .,. 400 350 ,so ,so 400 400 400 400 4,0 400 ,so 300 250 250 200
lOO 250 200 200 150 1 .. lOO ... ... 750 700 650 ,oo 750 750 750 000 ,so 000 ... 550 SOIi .,. 350
250 200 150 150 100 150 250 ,so ... ... ,so 550 ,,. "" ... "" ,so ,so ,so ,,. <50 400 "" ,.,
500 350 lOO lOO 200 200 450 ... 1200 1050 l(J>O "''" HOO 1200 1200 mo 1350 ""' 1350 H50 1000 850 .,. ..,
<50 "" "" 250 .,. 200 400 900 ll00 l(J>O ,so 95<1 1000 1150 ll00 ll50 l,SO 1300 1250 1050 900 750 ,.. ,so
500 .,. 350 250 250 2.. 450 lOOII 1300 1150 HOO "''" HOO 1200 1200 1200 1300 1350 1350 HOO 950 800 ""' 600
550 .,. 350 "" 250 2,0 4,0 1050 1'50 l»o HOO 1050 HOO ,.,. ll50 ll,O l,SO 1300 1200 1050 900 750 ,.. sso
350 300 250 200 150 200 lOO ,so .,. 000 700 650 ,., '"' ,so ... ,so ,so ,so 500 <50 '"' "" lOO
250 .,. 200 150 100 lSO ,,. ,so "" ... ... 550 "" ... ,so ... 700 700 700 "" 500 <50 400 300
350 250 200 200 150 1.. lOO '"' .,. 750 700 ""' ""' ,oo ,,. ... ,,. ,,. ,,. 550 <50 ,oo 400 lOO
350 ,,. 200 200 150 150 300 ... .,. 750 700 ""' 7,0 ""' 000 .,. 900 ,so 900 7,0 ... ,so 550 '"'200 150 150 100 100 100 200 400 ,00 450 400 400 400 400 400 400 400 400 400 "" lOO 250 250 200
lS Ll ' • 7 • " so so ., so so so ,. so 50 ., so so so so 50 so "50 50 22 .. 1• 18 ., 50 100 100 50 so so so so 50 .. so so so 50 50 50 "'50 " l9 16 " lS ,. so so ., so so so ,. so so ., so so so so " 22 17
50 50 ,. 1, ll 15 ., 50 100 .. 50 50 50 so 50 50 .. 50 50 50 50 50 50 "'so so l9 16 " lS ., so 100 ., so so so ,. so so ., so so so so so so ,.
50 50 ,. 1, ll 15 .. 50 100 .. so so so "' so 50 .. so so 50 50 50 50 "'100 100 ,. so 50 so 1110 200 ,,. 200 200 ""' 200 250 250 ,,. 250 250 250 200 200 150 "" 100
22 19 15 12 11 12 10 50 50 .. 50 so 50 "' so 50 .. so 50 50 50 22 22 17

100 100 ,. 50 50 50 1110 2110 250 200 200 ""' 200 200 200 150 150 150 150 1,0 100 100 100 so.. " .. .. .. .. .. 2110 200 200 200 ,00 200 2110 200 200 250 250 250 200 2110 150 ISO "'100 70 .. .. ,. ., " 150 200 200 200 ""' 200 200 200 250 250 300 250 250 200 200 200 "'•2 " "' ,. 22 " )8 1110 100 1110 1110 100 100 1110 73 " 10 .. .. .. .. " " 31.. .. ,. 57 " " " 200 200 200 200 172 m m "' ll7 116 us "' ll2 lll ,. ,. S7
1110 100 70 .. " .. 100 150 200 ISO ISO 150 100 150 1110 100 1110 ISO 1110 100 1110 1110 100 ,.
10 7 ' ' • • • ,. " 10 l7 14 " l2 ll • 7 s s • • ' l '.. " l2 ,. • • l& 50 50 ., so so so so so 22 21 10 10 " " 11 ll '22 " " ll 10 l2 11 50 50 "' so so so ,. so 50 "' 23 20 " lS ll 12 lD
50 50 23 20 l& ,. ., 50 100 1110 so so so so so 50 ., so so so 50 50 50 .,
50 50 23 20 16 ,. ., 50 IOO 100 so so so so so 50 "' so so so 50 50 50 so
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Ca line 4 input for 2049 Ql 
Roa.di Coon:m-.ate tml l.,~;~~., I Helghl I RoadT:,pe
Pair X1 V1 X2 V2 '"'' Ccah4l..,, 1- :1nn.11 mnt.H l:UJt1.l:-4 n1u.1.n """ mn·,,ia N1,i.a.u ,:JUt, ,,H, n,,..1.01 "..,, I-JHJ1.N .,,_ .. nnt1.l:-4 n1u.1.n ",.,. m.,.,,.,. NU,..,)I •»-~•.M ,3, ..... , "..,, aJH4't.U. fflNUlt UUM.tof 111,11.J.•U,.,, WM,,&lo .i-,n·,.• n+"M4 ,3,m.n ..,, 1-HISUM "'''"' n.1.en.o 121: IIUt,.,, fflMl.a) ;NIMt,," ,...... , n,f.UJ1..,, aJHM.11 -U11U.M. l:UM-J..,n 111114•.H

uuu.r, ........ ,u..... , U1'7UI,,,_ .. m111.:n '"""' n1••.u•..,, IWNUI nun.u uu,ut u,.....n..,, w11:i..n IH l1U~ •~ 1,1, 1 U1N1AI... , UUtUt nt.M1.1& U>MU< UUM..U... WN1.Q 1 ffl 5M.H nu,n..N- IUll5l..H... , 1:i.:,,u.11 .,,....,,, UHIUJ. u,12, ..u
RNl w11 .. 1,1, IHU1.U DHU,J:t UHIUJ... , IW!Uol,. »1:ru.u IU!ff._U u,...ua.. , "'""" mna.,, 1:JUM. ,1 n,t.u.n..., U,$,1& nu,i.u uur,.,, u,nut

R:MI lm:H.1,,NjN1fM.1J,1j1»a,.... ln•w.-,

R:•1 lm&1,1,Qj,N1$,11,C1tjl:JU»A,J.jl3,7M.01

11:.. , IWJ1,&,MjN1J1,1,1,1,j1:JHoM.•tj13,t0t,,.U

R:MI I mat.n I -1, .. , ... I u"'otH I 13,,...-,

11:MI I m•r,,M j "11Hl.O,l, I•~I n,m..u

R;n, I mn.a. 1)1. I mM.r1o I ,:,..,;ii,,,., I n1,n.o•

R;nr I ~i:,t·1,M I mns.01 I ,:,.,,.,..,. I na~,n

R;n, I ~i&l." I .z1n).H j ,:,.u1,,• I •i,M,,11t,

R;,31 I W?M.O,J, I m~,.,1.1, j n.J.,,,•• ,, I nu1.1...,

R;,n I mM-.r1o j mu1.tt- I UJfl,,l,'t, I n1,M.H

NOic x 100 (IJIV MT }
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOt! H'119 H'10 H'11 Hr12 H'13 H'14 Hr15 H'16 H'17 Hr18 Hr19 H'20 H'21 Hr22 H,23

66.2174 ...,,oo 6Ei,4357 ..... ,, 56..6783 67.003,8 66,9221 7'5005 62.1103 72.1803 66.Ui'O .,..,,, 6Ei.5032 '16,9487 6:1.98,115 65.4018 63.5744 61,3237 60,9301 58,6614 67,5878 .81,4170 74.677.S 63.,"906
S9.169Jl5 S9.4til~ 59.4049 S9.841'.1!1 '6560l 59.75151 S9..,8.383 "·"'°" S3.7e39 151-5115 "-""' 60.4423 5!.5S5S S7.200CI 52.2913 ""'" S5.HS! 50.9311 ....... 49.Sl69 57.9159 71.8476 6&011!19 5S.JBS1
62.S(HO 62.4036 62,n67 63.12n 633470 62318,11 63.1~3 7Ll925 55.fin 65.6670 61.3516 64.48591 62.8337 62,1167 5&.0928 61.0247 59.2716 56.9237 56,6632 ,.,.... 6',3665 17.0990 i'l.7368 o2.om1
153.?0,19 15UH.S 63.2S61 1Ei2.9184 Ei3.!.326 .,..... IEil.6475 71.4'927 S6..1911 1Ei5.0BS3 61..4§15 64.]1539 .,,..., Ei1.S903 515.9377 S9.M1S S1.1S24 Ss..&816 S4.6439 54 ..... IEil.4312 71.3533 1U4Ei8 5H594
59,1368 59.102 58.n.a5 59,4-BC8 ~9.1525 5913501 5,9,1621 67,91307 52.06191 61.()387 57.5451 60,5302 58,91891 57,4i'02 53.3710 ~7134 54...32' 5L9595 51.2236 51.33,491 ,a,,000 7Ul'J27 68.7612 56.•314
1EiU141 IEi~.lOCl5 61.S912 1Ei2.4517 EiUU4 62.Ul!IS 1E;:u970 7C0.880 '6.4298 1Ei3.'!I019 S'9.A245 63.47.H.3 61.5021!1 Eil.7507 51Ei.1i561 IEi0..1!135! sg_~n1 5S.6704 S4.'995S S4.924S ,..,,... 7'9.n44 12.759'!1 60.9343
61.61-41 62..l005 61,5812 62.4517 62.4324 62.1385 62,.29!70 7L5880 ,...,,. 63.'9019 ~.a2,5 63.4783 61,5028 61,7507 56.1661 .... ,,. 5!U77J 55.676'1 54,,9955 54,,91245 ....... 79,7244 1;u5919 60,9343
1EiU141 IEi~.lOCl5 6Ui912 1Ei2.4517 Ei~.4324 62.131!15 1E;:u970 7C0.880 ''·"'· 1Ei3.'!I019 S'9.A245 63.47.H.3 61.50~1!1 Eil.7507 515.11561 IEi0..1!135! S9.~17'1 5S.6704 S4.'995S S4.924S "·""" 7'9.n44 12.7599 60.9343
59,6724 59.7863 591,7521 59,Mn 60.3802 60.16'0 &Ulla ...... 535837 62.n12 58.3852 61,7260 ...... 58,6154, 55.;2870 5,11.7364 56.863 5 5~"90 54,,7524 54,,3590 63,91848 7&322'9 72,0046 5U'OIO
S'9.1Ein4 §9.1,11153 59.7!.21 S'9.1!19n '63802 60.1690 .,,,,. ....... S35837 IEiU.!l~ ,...,.,, 61.1260 ......, §i9.1Ei1S4 SS..!1!110 S&.7364 .....,, SS.5i5'90 S4.1S~4 54."90 ....... 7&3~29 12.0046 !9.ilOlO
59,6724 59.7863 59,7521 59,nn 60.3802 60.16'0 &Ulla ...... 53.5837 62.7212 58.3852 61,7260 ...... 58,6754, 55.2870 58.7364 """"' 55.5690 54,,7524 54,,3590 63,911148 7&322'9 72,00l,6, 59,a:uo
1Ei6.5529 66.0"9 66.2801 1Ei6.1Ei229 ....... 67.1973 67.1201 76.1.~1 1Ei2.2171Ei IEii..9122 "-""' 68.0198 65A3SO li5.7121 59..6780 1Ei4.0198 1Ei2.669) SOA092 57,6118 57.6068 ....... ...... , 74.031B 63.)005
$7,40SS $1.8687 57,4730 $1,902G S,8,0291 57.8142 58.123"9 G6.0SS9 4i.GGOG Si.3714 56..S SS2 60.0129 SS:9028 58.3'902 54..73:92 $1,621:S, SS..76,S, '1' 54.1011 SS,1874 54.9337 &U:103 7',1170 73.0745 59.7970
IEiS.!806 IEiS.9891 66.0189 1Ei6.3598 66.3925 .,...,. fli.Bl5'9 75.0641! 58.168'.l '8.1680 ....... 67.3830 64.15]0 li5.S351 59..0830 1Ei2.7188 '°-"" 57.St.114 57.4105 Sl!i.l!B29 67."8! .!1.1!1'970 14..6"2151 62.:mll
Si.8718 C,0.2274 59.9763 G0.229:1 .....,. G0.2277 60.7124 6&0763 S2.6'8S Eil.'9015 59,2:S,J.8 62.4642 6-1,1147 60,$721 S?,.03&2 Si.7416 $7,a368 ... ., .. 57,nBO SS.SCl :19 C,Ei ,2660 .S,0,0708 ,...... G-UOSl
85.12'!10 85571,S. ....,., 85.09S4 85571Ei1 85.1.270 lri,.7498 %.3152 8L7~S 94.511Ei4 87.5338 91.2947 88,6411Ei BS.15761 82.6119 85.4525 IB.211Ei0 ,...,.. 79.5044 '9.3089 87.IEiUB l02.61S1 95.3178 8.l.'8911
85.U,O 85.S7HI .. ,.,., SS.0954 85.$761 ,8S•.1270 SS.749.8 96.3152 81.754:S, 9:Ul&4 87.533:8 '91.29,47 ,68,64llli 88.6761 ,81.G-119 SS.452:S. 83.2160 ....,.. ,.,.... 79.3089 S?.&438 102.G-lSl '95.3173 &1.'i8g:&
1!5.12'90 1!55HS. ....,., 1!5.09S4 !5571Ei1 85.1.270 ~.7498 96.3152 l!t.7~S !M.St!Ei,jl 87.5338 91.2947 8!.6411Ei !8.15761 82.6119 85.4525 1!3.211Ei0 79..8S]6 '9.50« '9.3089 1!7.IEiUI! 102.61§1 953178 .111.?898.._,.., ....... 48,614Ei 4;,1546 4"9.9Ui2 4!).S741 ....... SU:GOO 45,Ga&i S2.01S3 ....... so.ans Sl,G-118 .i?,4578 48.0112 4"9,G6SG 47.6528 4s.&l4' 44,5878 4Ei,S7'S 491,3.818 Si.SOlG- SS.1433 4!M312
<&>!Hll ....... 48.IEiUIEi 49.1.546 49.911Ei2 495141 ....... 5U600 .,..... S2.0153 S0.03'9!1 50.8115 51,6118 47.4578 4!..0112 49..6651Ei U.6521! 4s..81"'9 .«.5818 415.57'!15 49.3818 !.'9.S016 58..1833 0.4~1.2.._,.., ....... 48,llil4Ei 4;,1s-is 4UUi2 4!U741 ....... Sl.8&00 45.68&:i S2 ..0l:H ....... so.ans Sl,G-118 ;?,4578 48.0112 4"9.G&SG 47,.6528 45.814' 44,5878 4Ei,S7'S 4Sl,l818 S'9,S0l6 S8.U333 4!M3J2
1!16.0113 1!51i1~ 85.3827 1!16.0573 !6..197~ 85.9241 85.HY 96.8174 l!t.7579 ,,..... 88..4817 92.8050 '90.5311 91.S774 85..1368 1!1.9U1Ei 1!16..1974 ,,.ms 86.1090 85.2852 94.3n4 109.ms 101.92"'9 86.....,1
9'-01)3 8Ul$8 8$.3827 S&.0573 !:&-1974 ,8$.9241 .., ... K.81'4 81.75'9 ,, ..... ,88,...4811 92..SOSO 90.5311 Sll.ST.14 8$..1:3'9 87.94 76 U-1974 8Ul8S Hi.7090 ,8$.:ZSS2 94.3:r.!4 ICl9.302S l0l.92-49 ,86.4441
S8.4U6 8,11,.7170 88.4032 S&75ll ....... 89.2001 89.sggo ....... 85.&829 !115.363,.t 91.-49112 95,3767 92.9913 ll.6'973 8&2593 !MU133 .....,. ... ,... 88A62!il 85.C:581 !115.3532 109.i'OZl lOCL:!A-55 88.llllJO
S8,.41'1Ei ae,.7170 ,88.4032 ea,sn .....,., ,89-2061 99_5990 ....... SS.$8-29 9S-3'34 91.4912 9$-376,7 92-9913 93.69'3 ,88.2$93 9IO-ll33 ..__ ... ,... ,88.4629 ,8$.0$81 9$.3532 ICl9.i021 10QJAS5 38.2430
MU•6 !8..7170 8!.il032 !&7522 .....,. 89.2001 l!!ile599() ....... 85.!-829 95.3634 91.4912 95.3767 92.9!1113 !113.6973 8&.2593 !ilO.l.lB """"' ... ,... 88.4629 85.C:581 !115.3532 109.i'OZl loo..3A,55 88,100
S&.9'9lS S'-4,842 ,97.lOOl5 SUSS$ S'-l345 ,97.324"9 S,.)7$4 9,4.77'l ,..3080 91.2i4"9 ,8A.i625 ....... ,8$.59'6 915.0519 8Q.2<07 01.000, ,....., 17.6-22-4 7SAS&0 1,.19,0 915.9210 101.54?9 9$..4'22 ,8l.$'Cl9
86.!119115 !!6.A,842 87.1006 85.9585 57.1.JA.5 87.324'9 87.1'75-t 9U7i'l 7".3080 91.274'9 &U62S 88.44,()3 85.5976 !6.0519 80.24,()7 151.8902 7'9.46915 77.6224 78.4860 77.1!1170 86,9210 101.5129 95.4722 8.1,5709
105.0802 104-.8$'1 104.9910 104A312 l(M.1471 104-H49 105.1932 10,.,039 ,......, 107.5036 106.3$21 107.1419 105.4'72 l05Ai00 103.$$iS 104.1314 104-3909 103.42,88 104.0801 101.95$2 104.UOl

,,.__
106.160G, 103-4$19

2U5.ICI 21.2699 2l.13U 2Llli48 Zl.2386 21.44153 21.8938 2'9,9360 31.6511 30.611-41 29.85~ 29.()555 26.3883 ll.7.UB 25..27'96 21.s898 2-41.06'7 23-5708 20.8576 17.4882 ll!l.6i'92 ,uo,, 21.7445 18.51611
21.45,t(I 21..2699 21.U84 21-1648 21.ll!G, 21.4493 ll..89l8 ?9.93&0 3:Ui51l 3:0..6-114 29..,8$59 29.0$5$ 2Ei.3S83: n.744S 2$..2796 21.$898 2,4.064'1' 23-5708 20..8$'6 17.4$8-2 lS.6'92 21.4066, 21.7445 19.$468
2U5.80 21.2699 2l.13U 2Llli48 Zl.2386 21.4483 21.8938 2'9,9360 31.6511 30.6114 29.85~ 29.()555 26,3883 ll.7.UB 25..27'96 21.s898 2-41.06'7 23-5708 20.8576 17.4882 18.6i'92 2L4066 2l.7,jj45 l!!l,51611
21.45,t(I 21-2699 21.U84 21.1&48 21.ll!G, 2.J.4493 lU9l8 ?9.93&0 3U51l 30.6-114 29..,8$59 29.0$5$ 2Ei.3S83 n.,44S 2$..2796 21.$899 2,4.064'1' 215708 20..S$i6 17.4$8-2 lS.6'92 21.406G, 21.7445 lS.$468
2U5jl;I 21.26!119 21,1384 21,1643 Zl.2386 2lM83 2UIBB 2'9,9360 31..6511 30.6114 29.85~ 29.o555 26.38,83 ll,7448 25.2796 21,5,1193 24.0&H 23..5708 20.8576 17,4882 18,6792 Zl,4066 21.744.5 18,54611
21.45-10 21.2699 21.1384 21.1648 Z1.231!16 21..4483 21..893.B 29.9360 3Ui5lt 30.6114 2!USS'9 ~9.0S5S 21Ei.]883 Z?.7441!1 2S..H'91!i 215891!1 24.0641 23.5708 20.8S11Ei 17.4S82 18.1Ei192 ,c.... 2L7445 18.541511
21.4580 21.26!119 21,1384 21,1643 2:1.2386 21.4-483 21.3 913:8 2'9,91360 31.6511 30.6114 29.85~ 2U~555 26,38,113 2:2,7448 25.;2796 21.5898 24.0647 23.5708 20.8576 17,4882 18,6792 2:1.4066 21.74-L.5 18,54611
21.22"2 21.0403 20.9497 21.01n Z1.267'!1 21.2503 21.5~ 24.S514 24..9.314 23.5104 24.0157 ~4.020!!! n.6n4 11:1.0511!1 22A200 19.0297 21.131§ ~2.6943 20.1921 115.8:1915 18.2952 21.1'9i56 H.16SO 18.36-41
2L22i2 21.0403 20,91497 21.077.l Zl.267'9 21.2503 21,5308 2,,5514 243314 23,5704 2'.0157 ,.,,,.. 22,6724 ZIJ,0578 22.4200 19.02.97 21.7335 22.69143 20,79121 16,E:096 18,2952 21,1966 21.1650 18,3647
21.2~"2 21..0403 20.9497 21.01n 21.267'!1 21.2503 2um 24.SS14 24..9.314 23.5104 24.0151 24J),.. 22.6n4 11:1.0511!1 22A200 19.0297 21.133§ 22.6943 ~o.19n 115.8:1915 18.2952 2Lt'9i56 H.t6SO 11!1.:3641
2L22i2 21.0403 20.91497 21.01n Zl.2679 21.2503 21,5308 2,,55,14 243314 23.571:M! 2,4.0157 """"' 22,6724 ZIJ,0578 22.4200 19.0297 21.7335 22.69143 20,79121 16,E:096 18,2952 21,1966 21.1650 13,3647
21.2~'2 21.0403 ~0.9497 21.01n 21.267'!1 2.1.2503 21.5308. 24.SS14 24..9.314 23_5704 24.0151 ~4.0?0l!I ~2.6n4 11:1.0511!1 ~2..-200 19.0297 21.131S ~2.6943 ~0.'921 115.8:1915 1!.2'9S2 21.1'9i56 H.lMO 11!1.364'
21.226-2 21.0403 20,91497 21.01n Zl.2679 2J.2503 21,.5308 2,,55,14 243314 23.5704 2'.0157 """"' 22,6724 ZIJ,0578 22.4200 19.02.97 21.7335 22.69143 20,79121 16,E:096 18,2952 21,1966 21.J.650 18,3647
21.22"2 21.0403 ~0.9497 21.01n Z1.267'!1 21.2503 21.5~ 24.SS14 24..9.314 2.3.5104 24.0151 ~4.020!!! 22.6n4 11:1.0SJl!I 22A200 19.0297 21.133S 22.6943 ~0.19~1 115.8:1915 18.2952 21.1'9i56 H.1650 18.3641
21,226-2 21.0403 20,91497 21.01n 2:1.2679 21.2503 21,5308 2,,5514 243314 23.571:M! 2'4.0157 """"' 22,6724 ZIJ,0578 22.4200 19.0297 21.7335 22.69143 20,79121 16,E:096 18,2952 21,1966 21.1650 18,:3647
1EiS..7621Ei 1Ei5521!5 M.C!i07 1Ei5.49n 66.3541 .,...,. fli.H.85 1!1.0775 1Ei2.6"7S9 75.919'!1 69.1704 12.8911 13.4003 fil!.1921Ei 65..M21! 71.9493 16'9.0301 60.805' 62.8235 63.9070 71.U5S 90.162' 81..!145 67.:1181
&4,SAlEi &4.02S8 &Ei,1463 6,.0349 ""'"'' 63.6SS8 GS.7195 7&9"'9 ....... 72.3,167 68.9"4 ,2.2179 ,2.2Eil2 li?.S30S ""°'' 71,0522 Ei8.6934 ......, 6-1.29-8,S 6-2,476-7 ,.,..,. .._..,. 81.SO>l 69.1643
1Ei4.5"411Ei 1Ei4.02Si 66.1463 151.0349 "5505 63~508 65.7195 7&.9799 ,....,. 72-32151 ....,.. 12.2178 12.21Eil2 li7.8D! ....,,., 71.0522 ........ ......, 61.2988 62.4767 "'·""" ....,. 81.SO>l 68.16'3
S,4,2152 S,4,0196 5U4'1 S,4,727Ei 5,5.104; 5UG-SO 54,0794 5&6'21 .~.... S.5.5822 52.5:S.55 51,'8'7 51.12'1 "3.0059 41.0702 42.&421 3&.1645" ,....., 29.1131 32.&400 3Ei,7230 ....... S0.0&75 3Ul813
113.7586 111.0085 113521Ei1 1Un4,jj UU)539 114..3704 11.50~2 119..8102 114..6757 117,6921 1115.71Ei29 11!.0245 1165845 116..1976 114.3117 115..792! 1115.41,47 114.41Ei19 lts.1'!160 11.2.1.BO 11.5..0005 120.ns9 11!..2237 tt4Ji007
77.e:2,e: 88.6725 7Ei,»II S&,7,812 S.,,0803 ., ..... 'l'S.'435 92.03:99 79 ,A.,B SS ....... ,84 •.2:S.30 ...... ,84,2G49 93,4512 n.3432 sun, 7,8.QU 74,,.03,,84 6-USG-S 70.205A 78.9300 9&9190 ,1.9441 79.iOSG-
102.3635 10L'91!i1fi. 104..4382 101.3202 104.574,8 97.7063 100.1433 110.2492 100..979'3 119.2951 110.5860 1@.7191 104.3035 102.1321 9S..OS2S 993007 81.92n 81.81.53 18.5082 19.61H3 87.9'!1.33 103.~2-- 93.9933 83.7!110....... S9.5A26- 97.lEi:71 90.Ei874 H.s&Ei2 ,89'.&45"1 98.4651 105.541:S. ....... 110.39,82 101.5468 lCCl,$549 1ou2s, k,:S.152 ,89..2927 9,,2479 86-..9726 &L71'6 7G.63SEi 77,4991 SS,,2404 105.5009 95.S590 ,84,7'1&
1!1'9.S251 955142 87.9050 1!1'9.04S.t 1!9..411] '!M.2104 90.1298 101.SlillEi 1!1'950115 100.416'93 91.0M!I 95.52915 89.2049 !7.20ll5 11!.0824 85.9420 "'-""' 1L71EiOO 66.7711 69.Ei883 1!1.1!109 100.1525 '90l!i595 80.4203
83,4'17 91 ..... as.n2, 8L4"9GS Sl.8910 ,89'.3307 82.5(197 101.6018 S&.0510 94.~1,a 88.&325 ,2,797:s, ,87,4308 84,1786 76.G-S59 S3.S824 7,8.42'4 71.6-lOil 6-7.5100 ,o.m, 81,4,18 '9.26-SA 91.SlEi3 ,80,4227
72.5412 72.7363 75.C828 1,.0545 76..1903 ,,.,,., 7.l.6!1155 85,6163 68.0003 l50...U51 76..6261 80.7737 80.0737 78.2.@4 71.6224 !50.7716 77.1620 n..... 70,39.t!il 72.ZJ.17 BJ.7501 100.2763 89598,,1 76,6506
75.1429 """" 1$.$339 92.42%7 'l''-!69' 1:2..$269 ,S.'431 S).ffl-2 65.1010 75.'99' '2-26,S 17.0127 i6.52" 'l'UA93 '9-17)4 ''-""' "·'"' ,,.,.,. G,6.2057 G,7.9140 "-7921 ,,.3010 90-Ei2$8 f9.7-4J1
1,.620& 71.5-t97 75.0332 l!XU217 78.2463 77.2161 75.. 2.681J 15,1,0856 66.()757 76..75156 ,._..., 77.1001 76.876!11 74.906,I, 70..56315 77.1.90 76..885,~ 71.1986 67.7752 6!11.1861 79.15567 '97.9888 89.0253 76.1327
73.4376 '70-19l'9 1:US89 79.4"9ll "-15$5 ,..,,.. '1'4.078' 93.2304 64-6013 75.QSIO 72_9473 ,ui.so 1$.5642 'l'Uill ... ,.., 7U324 75-3,591 '9.54'5 '6.3213: ,,.20,2 n.4"919 %.$3U ....... '7.41$lJ
72.3551!1 72.l.-4107 70.'i!l"j77 76.0283 7-41.4878 71.8670 74.6035 Sl,Oll73 1Ei4.0710 75.611.2 n.2288 76.0011 75,6549 73.1.297 6!11..0538 75.4'95' 73..834, li&.-41222 66,3078 68.0086 n.2219 '94,151151 89.1265 76.SSt.2
73.2,49$ ,u:,41 i0.3913 74.1910 '1'2A32' 11..$064 73..8946- 93.$203 6'..$'09 7,8.(MH9 72..,8265 ,...,. 1$.'7'9 '1'3.0956 '9.2000 74.9257 '1'4.5326 ,...,,. &$.2040 G,7.9Ei(lt9 n.6912 ..... , ~ 13:.3973
105.428!11 107.103'1 111.7-418,1 ""'"" 108.0306 107""63 107.8620 119.136!11 109.068 115.99,tB- 107.7106 li:B.!818 108.0745 1()6..602 91.5219 lOL!iOl!lB 93.13•6 M..2252 80.4592 81.!363 go.6132 107.07913 96316'9 88,7522
61.3207 .....,. G,S.$6'9 64.73Sl Ei1A5$9 ,0-$414 EiEi -043 & 75.2-832 $9.05:21 ..... ,. 6Mll5 ,0.2934 G,S.12,47 Ei$.4'157 62-9880 61.!'9 90 61.(1,16' .,_.. ,. 59.290$ &O.e&u 7l.04'9l .s,.2045 ,80.!33:1 .......
1,.6712 72.20&3 72.8839 73, 5,8.66 73.3271 73.l.9!119 74.8Z83 85,2435 7-41.0394 86..2:117-41 81.4015 82.7774 81.5540 79.02:113 77.2377 ....., 7'9.3614 74..6!11~ 71.3590 71.176" n.9n4 '93,4526 85.0773 74,8475..,.,. !9.930i ,o.:m7 ...... H-0420 90-2433 ....... 9'9.6026 e.8-1317 9,_Qe,s -89.9353 93.0?93 ,89-3936 ss.n5s ,80..82i0 S'-6339 S,4.2i8,8 ilS-101.4 12.0lll ,3_97,4 S1.15i6 ..,... ,87.1629"9 ,80.(1875
71.1750 71.0872 72,51862 73.6285 73.124-B 73.0133 n.1768 80.8032 65.7788 77.12916 n.5Ho:i 75,9632 74,9162 72,91516 6!11.1644 74.4212 74.8868 li&.8783 65.8428 67,4536 74,35291 .89,1157 82.87911 72,7-46'.l
71.49&1 n.9414 11.9464 n.so12 73.7'!124 1:!.7115 n.1:is2 80.1!834 "3892 75..895,4 13.2248 11Ei.44B 1S.2S93 73.1349 ....... 745011!1 75.4HS 69.J7S5 66.~1!149 67.l!ISSl!i 74.§341 .8'!1.3449 83.lOLl 11.1'.filS
73.4406 73.J.803 72,6244 74,1246 74.428,11 73.4-450 73,19173 81,4493 67.2071 76..4735 73,'9722 76,84,.86 75,6955 73,7816 70..2303 75.0572 75.9503 ........ 68.36791 68,2224 ,.,..., .89,6683 83..7361 73,"93:B
7LSUk5 70..91S1 11.915'99 71.7548 ,..... 2 11..1!1103 n.1016 80.SS11!1 1515332 7~9566 14..3§64 1S.9S64 1§.0091!1 73.0110 111352 74.£6.33 75.:1604 69..6132 li,l!l.]1519 ti.1!1.22~4 7'.'962 .8'!1.1Ei683 83.73151 11.1@111
72.726,5 723153 72,1676 72.5725 71.8346 ,, ..... n .. 8111 83,15"191 68~4'937 78.0576 i'5u38n 78,6041 77.5781 15,4126 71.8726 7638.55 76.1347 i'L671B ....... 68,4617 76,7i'MI .89,5437 83.J.6-l'9 74,0744
1!11.9500 l!l1.n91 91.9§12 1!15.1!111!17 !6.2~20 ...,... •unA 9ti7S23 73.7'!138 1!1'!1.5173 8.S.6271 91.8420 92.1377 ~.7521 91.AllBl ......, 94..3531 ••.mo '99 .1~1 '915.§114 111.4118 110.9425 119..MlB 100.U!Ji!i
89,2111 ,o.mo 89,7685 911.i:Mll!il 92.5672 90.6332 16,.2744 101.5607 83.4-420 102,7035 92.2833 ...... 90,786-5 !J7,Sllll 82.8288 83.5111Cl 72.9'1189 72.7115 73,6335 72,4186 79,0711 ,.,,,,, 91.0481 72,6327

"'"'" SS..1!1'924 5§.4414 §5.1293 S3.22~ 58...811!12 .,,... IEi&IEi852 41.4310 1Ei1.1H1 Si..115'91 61.'9941Ei 63.]712 58.1111 57.5312 1EiU021 S&..1144 ....... 5!.1SU ....... l!iS.988-3 .85.S11Ei1 81-1079 6LOS21
915.1737 ,,.,... 93,1.8,44 ,.,... n.7995 .... 2.. 914.1~5 102.29291 8,11,5,752 101.9535 '96.48i'S 100,9!005 100.4'954 :102.4540 97.4068 100.l~.l 103.GClll5 100,50'J8 llll,6108 98,ISOIJ 111.7163 ll6.9'il!il0 lli.6201 101.3163
9].7849 94.4109 9Ui911 94.2639 %..9101 91.7212 94.0IEitJ 104.6649 1!13.21i!i0 99..8401 '!I0..4194 91.882!. 81!i.~S3S 1!12.4527 wmo ,,..... ...,.., 59..4011 S7.21EiS4 57.940§ fli.10:!1 .1!12.9470 80.0093 62.9013
80.4851 80.3535 78,3000 84,7284 52.1045 80.2757 81.~15 9Ll4'4 75.0025 86.323' ''"''""' 86.2"6 84,5754, !Z,6586 791.4632 ·~- 82.185-, 71L40n 77.6Eill 77.I337 85,5850 lil4.9717 95.1'4-B 8l,JM2
7'!1.1379 1!2.78!2 19.7455 7'!1.0111 76555] 78...9187 l!l'.l.7886 1!1'9.1Ei862 7LB81 M.Oi!5"4 81.128.3 86.11.-2 8S.4i!i80 !l.6650 8l.21Ei12 , .... 1 1!5.912Ei 85..101-B 86.l411Ei 85.l88! 94.1Ei557 112.6033 102.71Ei5S 815.42&5
7&.SUS 7&.0597 7S,S92l 7&:S.51.6 'l'&.S,44& ,...... 7Ei.OlS2 85,476-7 6S.24SO 7,8,2880 ,s.7301 ,80,2752 .,..., 19,7669 n.9230 Sl.S.8.46 80.573G .... ,.. ,81.SSOG ........ 89,7693 10,.913:s,9 101.3091 ,83,9967
1Ei4.7049 1Ei4 ..4U6 63.8803 1Ei5.0928 Ei41i278 65.2041 65.J449 76.04]1 56.057' 16'9.1901 67.3436 70.]507 71.'9982 !B.2017 6!..2119 71.7615 ......, ....... 71.8311 69.2851Ei 8J.1Ei2SO 96.013.B 89.2519 73.041Ei2
63.61'2 63.4"43 63,!S,41 U.32-iG 64.107'9 63.6'70 .,,..,. 75,0S,2:S, SS.S780 EiB.'692 66. !<1' G,9,2922 69.1919 .. ,,.,,,. 6'sl940 70.7152 EiB.57:5,,,4. "-'"" 70,,8.42:S, G-S.236-S 80.0889 95.:5,370 ,88,GOS7 7Ul&7&
1Ei6.1.207 1Ei6.0252 66.1474 ......, ....... 60.4050 fli.6027 7&.11.'915 IEil.0114 72.1.342 66..49U 70.6912 70.0175 ....... ....... 16'9.7257 1Ei8..9165 65..91.31 M,6005 M.55'94 74.1!313 90.75~ U.1Ei688 70.8470
so.><n """" 50,6108 SO.GG-Sl .,._ ......, S0.3:S,:S,3 :5,4,S,070 4,,01~ :s.5:t.m ,,..,., 53,76JS SA.1S1S .is.212:s, 47,380!, ...,.,, 45,5077 41-5:S.38 .,.... 41,9'!,G-S 43.36315 5,4,4.365 52.AG,44 42.6335
80.3111 81.'900 82.64'915 83.5894 ....... 81..1Ei4151 8:J.lmo 90.2~5 115837 BB..0571 81.2730 84.41557 ........ '8.9609 117814 75.1066 151.'9fi.4Ei 65..67.ea 63,ggg5 64.4487 n.1Ei'971Ei .sB.0771 79.728,,1 67.370,,I
6'.012:S. 67.4722 6-9.3323 70.9017 6',8575 &7.852' GS.GGl& 7&.4~SEi G0.7'SS 70. &57' .....,. 6-9..87,BS &9-0146 GS.S 268 ....... ..... ,. 65.,2599 .,_.,,, 60.2089 GO.lS26 GEi.3A,4 ,93,0,2,8 77.4211 63,(074
7B"'2 1!45355 '94.5041 1!1.94152 78..9151 92..93Si "'·""" 1!3.IEi6'90 IEiU~l 71.2680 73.5956 71Ei.6701 71!.]3515 71Ei.1951! 74..2414 781)311! 1.-..-110 11.62n 13.4014 14.9066 85.2239 103.5197 99.8059 84.()IJl52
c.o.1,11 72.8976 ,8:S,,:S,76-4 3'0030 3,S.2241 .~,... ?9,0S,83 S:0.933:S, :S.9.5583 75.GaSS 69.9855 ,u192 7:5,,,808:S, '1'3.403:G 'l.4436 75.3939 71.9590 ,2.143,1 ,2.3w ,3.0557 82.2&53 102.5801 ,s.sso1 81.S G-13
1Ei4.SB15 1Ei4526'9 75.2462 32.5305 32.7397 75..8663 IEit.5459 72.9366 49.913S 1Ei4.1078 60.01.-1 64.49'!12 66.7710 64.7322 60.8760 1Ei5.3'905 1Ei6..612Ei 63..4332 64.8780 "·""' 74.9580 94.137,jj '90.JltO 71.81911
64.S,81$ 64..$269 1$.246-2 3,2-$305 3,2-739, ,u,u 61.54$9 72-9366 4"9.913$ 64.107,8 C,0..074, '4.49'92 G,6.1710 64.7322 60.8760 ....... 6'-6-126 ....,,, '4..87,80 "·""' 74.9S80 '4.U'l'4 90-1210 11.8J,9,8....... 6(U137 61.7027 59,370,t. 61.4591 6.1Jffi.2-41 6.1.8177 71.3688 50.6123 63..U65 60.7()811 M.3625 .,,,.. 64.}197 617552 65..4'972 65,2:1187 ....,, 67,3163 64.154,1113 76,742• '94,6671 87.7'900 70.0229
93.6174 92-68-86- 92-3$01 92-64C8 siu,68 .,.,,.. ...0229 103-1$99 S3.l29l "'"" -89-204' ...,.. ,86.1907 S2:.1-8Gl ,.._,... 75.4433 65..49$2: ...,,,. G-2.5219 '2.1002 ,0.7,89$ .s&S531 ...,,., (.8.2593
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Ca line 4 input for 2049 Ql 
Roa.di Coon:m-.ate tml l.,~;~~., I Helghl I RoadT:,pe
Pair X1 V1 X2 V2 '"'' Ccah4l

""' I-HU.I.ff. -IJ:2 U4.11 nn,,.i, lllW..U """ mo1.~, ..,,..,. uu,,.... Ul-14J• """' I-HU1.CII- -IJ:2 30.N- nJ.t i.u. ,,,_,, """ ..,.,.,.. ........ nJ_...,.,. Ult,iJ,.Ot """' ..J,J....,N. -IJ:2 10.ot U. JMJ.44. ,,,...,,,.,. m,,.,i. N;l:JIN,t• ui,,n,n nn,1.u1

""' 1-HI.U.U -IJ:2 31-1.U U. J.4U.U IH. Jll..4 1,.,. m•u.,1.1, m:,,u.,•, UUIUI, Ut.Q,.U

""' a:IH1-I.H .IJ:2 01.M nw,J..n ,,,__.,
"'' UUH,H ..,_ .. IU11UJ.1 1m1.u,

"'' WIU. 11 Wl14.H D lo:JHJ1 -~·'"' muu, lnU4.Clt 1:,.6'4,,U IU,A.:M.J,
IIH•RtG'J WW.I» llH1 .. 11 1~17,H •~1

lllll(ll•ltt01 IWU1.M lndU1 1unu1 ltt_._._.,
RIH•RtO'J uun.11 -IJ:2 tt4. "1 1~7:U.11 lll4-1 1.U

llll(l l•ltolOl unit.,, »26'1,U U3MU1 n:t""'..u
RIOl•Rtol WM1.11 W 11t l1 IIUt -U. "t 12UIIUI

IIIID(ll•IU(pj mttu• ,tn:,t1,U 11'.1"1.U ltt'45tl,
M1,(14Rt,J1 1+n1.,n .,,..,,,. ........ lim l.H

llll\l),,UII "'"'" tnO:t.U UUU-'"' IU-,UAI

R:t-31 I mm.oi I NUlot.?f. I n.»HM I n1.1n.n 

R:-Ni I m..... ,, I m:,.+.,J I 1»&1:"tM I nn,,.lJ1

R:~• I mtM.~ I m,n. .... I unnM I n1uun

R:-NI I m~n.M j NUU.i» I uuo,i,.a I n111u1 

11:..:1 I mP~u I m:,,1,,111 n.1,:rw. ,, I n1»u1o

R:tin I mr«.M I m,u,111,1 I n.1,,KM, I n1,f).U

11;.,.. I m•u,t.J. I .Jnl)l,,,:n, I n+1U.n I n1,u.01, 

11;., .. I m"'u1 I .n,.u.,.. I•~1,u,n.n

R:M• I mn~n I m,,,.u1 I n.1,,i,.w I ,u,za. ..u

11;.,, I mr«.t.J. j m,u,0,1, I n.ur1.,,,. I UlM•.n

N 02 x 100 (,glVMT)
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOt! H'119 H'10 Hr11 Hr12 H'13 H'14 Hr15 H'16 H'17 Hr18 Hr19 H'20 H'21 Hr22 H,23
2,7462 2.7-U-t 2,7123 2,7141 2.74~ 2.74132 2,'i'886 4,5162 Uso< 3.877-t 3.5835 3.-t776 3.0937 '·'""" 3,;2012 3.,... 3.81132 3.59'i-5 167'JII 3,1078 2,7554 2,54118 2,6Jl2 2,7806
2.7462 2.7414 2.1U3 2.7141 2.749CI 2.741!12 2.7886, 4.S1Ei2 U!ll< 3..8174 3_sa35 l.4116 3.09]7 '·'""" 3_2012 35664 3..811!!12 3_5gs5 1•roe 3.1011!!1 2.7S54 2.S441!!1 2-6.lU 2.7.BO!i,
2,7462 2.7-tl-t 2,7123 2,7141 2.7-t~ 2.7-t82 2,'i'B86, 4,5162 Uso< 3.877-t 3.5835 3.-t7i'fi. 3.0937 '·'""" 3,2012 3.,... 3.8182 3.59'i-5 167'JB 3,1078 2,7554 2,54118 2,15312 2,7806,
2.7462 2-7414 2.1123 2.7141 2.749CI 2.741!!12 2.7886 4.S1Ei2 U!ll< 3..8174 3_sa35 ,..,,. 3.0937 '·'""" 3_2012 35664 3..811!!12 3_5gs5 1•roe 3.1011!!1 2.7S54 BMl!I 2li3U V8"" 
2,7462 2.7-U4 2,7123 2,71-U 2.7-t~ 2.74132 2,'i'886 4,5162 uso< 3.877-t 3.5835 3.-t776 3.0937 '·'""" 3,;2012 3.,... 3.8182 3.59'i-5 167'JB 3,1078 2,7554 2,54118 2,15312 V'306
2.7359 2.n48 2.1193 2.732S 2.nl!ll 2.71% 2.7S92 3.9895 4.2671 3.5Hii1 3..3075 3..2744 2.91!!1'9S 3.1059 3.1152B 3.51"4 ,...., 3.9830 ~·"' ""'1 2.15449 2.4591 2..S114 2.6iS4.2
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19,5788 19.4921 19.57'95 19,gl)]l ....... 19.rost }j,7551 22..9628 215781 21.8751 !B.7S84 20,138.1 18.0053 "·""" lS..5197 17.8985 18..417' 15..2971 13.5815 13.11!124 115.0539 17.7260 14.2724 15.3309
19.9'0-43 l&-3&$7 16.$937 17.4.302: 17.7583 l?A-935 19..813& 22-SEi48 21-lGAEi 21..4'42 19-0'452 20-3336 18.2$70 20.27'8 1$..9204 li-23'2 18...4236 l'-4133 13..8089 13.7852 16.325-l 1&2135 14.t97S 1:S,,681.3

"'""' 18..... 19,(851!1 19.4255 19.2042 19.3935 20.200] 23.2765 21.9475 22.2599 19.2j21 20.5017 111.4048 20.2951 lS..91519 1"906 1-11.6766 lS..59"'1 13.9551 13.IDtO 115,5111 18.03158 14..6875 15.8100
lO-IOwll li..8719 19.1736 19.2,805, 19A1l8 19.30$3 20.2220 13.308A 1U9S4 1U970 19-lO:i'O 20.5821 18Al88 l0.354$ 16.0121 li-1713 l'-32$:2 I~..., l3.9S81 1U1201 lUQA 1&0820 14.7501 1$i,6,1117
14,5668 1-t.1149 14.W2l!I 14,1170 l-t.165.3 U.2022 1'.>863 17.5227 17.0055 17.20l8 1-t.7912 15.9874 14.485' 115,7299 13..1570 15.22.83 15.6115 13..9143 13.37M 12.27-80 IS.3618 17.4891 14..o883 1UJ252
14.S8"9$ 14..$2$4 14.$651 14.$38$ 14.$882 14..$518 1.4.Ull 17.1713 , ....., 16,..S9$2 IA.2'43 1$.7444 14.2797 l6.1258 1l-7Ei53 14.7931 15.1"96'7 11S'44 11..87&8 11.C&&e 1$.4250 t7.S2$9 14-1487 14.:1512
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17.2'914 16.S38'!1 115.5023 16.6561 16..6736 16..6732 17.1895 19.4198 19.0665 1-11..1811 16..02'90 17,32'90 15,6733 17.710 14..0Ul 16.5078 16..-11241 14..4153 13.4207 12.8211 115.0747 1&09<3 14..6037 15,3193
17.!'913 17-15Ei1 17.:ZS&!i 17.3121 17..3871 17..40$& ,, ...... 20-3333 19-8380 19.5231 1.....,. 18.24.33 1'A044 1U6'l4 14.9J'6 17.311S 17.7977 1$.5490 14.595$ 13.8154 lEi.9'94,4 19.0344 1$.1982 1U2S"3
17,8913 17.25Eil 17,2865 17,3122 17.3:871 17.4056 17,3Q 20.3333 19.8380 19,5231 16.80115 18.2433 16.-tD44 IB,86,14 14..9176 17.3115 l7.i'9n 15.5490 14,5955 13,8254 16if944 19,0344 15.2982 15,8253
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u:.,o,s 10-4595 l2,2S09 13,1087 12.0583 11.soes I2.20Sl 15,45,'9 12.31,S U.769a 12•.2855 14.o?OI 12.8037 ....... ll.6671 13.4653 U.G92' 11.32"4 12.3222 ll,?S34 tS,,3710 1&054.3 14,$418 14,3,246
12..7095 10.4595 12.2509 B.1087 1.2.0583 115685 12.20Eil 15.4599 12.3175 B.7698 12.2855 14.0701 12.8037 14.6605 11.6671 B..4653 B.6!12!ll 12.32&11 12.3222 11.7S34 15.3710 1&.0543 14.MI-II 14.l246
12.,0,:s, 10-4595 12,2S09 13,loe? 12.0583 11.soes l.2.20Sl 15.45"'9 12.31,S U.769a 12.2855 14.o?OI 12.8037 ....... 11.6671 13.4653 13.&)29 12.32"4 12.3222 ll,?S34 lS,3710 l&0543 14.8414 14,124&
1-4.5,853 U203 13.9766 1-4.3368 t]Ji7% 13.0767 14.7470 16.2157 B.7-1194 15_3721 14.0701 lS.5627 14.5201 "·""" 13.0>66 14.2993 Ul..80U 13..3891 12,6071Ei 11.9040 IS.0111Ei 17.1Ei695 1U397 14.l546
U,78i6 U.S731 13,203 14,0847 U.S721 12,C,0:5,Ei, 13.7I82 16.2322 U.2117 14..... ll.5730 14,'839 13,761S lS,1563 12.7033 14.234S U.'419 13.07'7 12.6339 11,8124 1"',9i3S 17,7673 14.3232 13.:533,4
9.7648 9.7426 9.7141Ei 9.7083 9.7293 9.7606 9.'1130 U2:U7 10..4592 1.2.6008 10.9745 12.3327 11.0711Ei 12.9213 10.0712 10..8539 10.7130 10.2960 10.7318 9,6767 11.S568 13.255,B 10.7]81 9.1763
U:18& 9.6745 ...... 9.6'83 ...... 9'-7174 9.'7.!71 12-7254 10-3942 12.5495 10..905' 12.1387 11-0216 ll-8798 10.0220 ,....,., 10-6820 10..2Ei8A 10.708S 9.2271 lU:296 1.3.2414 10..72$8 UUi5
7.2563 7.2785 7.2365 7.2122 7.21i43 7.2713 7.'1937 !l.1!1500 7.0513 -11..15199 7.3037 ~""' 7,6403 !l.!ISIO 7.3544 ,...,, 731158 8.7701 !1..6220 ,,,.., W.1392 12..3333 10.0202 79181
12-Ei8l3 ,,..... 1uies 1U52:S 1U395 12-Ei51S u..... 14.!'9'94 12-1&36 ,._,... LUS43 13.7150 ll.44.36 J4,198Ei 11.-4330 12-17&4 1U8.J$ IU"" 12.1210 10.7688 1U717 1"3131 13-4,821 lUS:S,2



Ca line 4 input for 2049 Ql 
Roa.di Coon:m-.ate tml l.,~;~~., I Helghl I RoadT:,pe
Pair X1 V1 X2 V2 '"'' Ccah4l..,, 1- :1nn.11 mnt.H l:UJt1.l:-4 n1u.1.n """ mn·,,ia N1,i.a.u ,:JUt, ,,H, n,,..1.01 "..,, I-JHJ1.N .,,_ .. nnt1.l:-4 n1u.1.n ",.,. m.,.,,.,. NU,..,)I •»-~•.M ,3, ..... , "..,, aJH4't.U. fflNUlt UUM.tof 111,11.J.•U,.,, WM,,&lo .i-,n·,.• n+"M4 ,3,m.n ..,, 1-HISUM "'''"' n.1.en.o 121: IIUt,.,, fflMl.a) ;NIMt,," ,...... , n,f.UJ1..,, aJHM.11 -U11U.M. l:UM-J..,n 11 111 4•.H

uuu.r, ........ ,u..... , U1'7UI,,,_ .. m111.:n '"""' n1••.u•..,, IWNUI nun.u uu,ut u,.....n..,, w11:i..n IH l1U~ •~ 1,1, 1 U1N1AI... , UUtUt nt.M1.1& U>MU< UUM..U... WN1.Q 1 ffl 5M.H nu,n..N- IUll5l..H... , 1:i.:,,u.11 .,,....,,, UHIUJ. u,12, ..u
RNl w11 .. 1,1, IHU1.U DHU,J:t UHIUJ... , IW!Uol,. »1:ru.u IU!ff._U u,...ua.. , "'""" mna.,, 1:JUM. ,1 n,t.u.n..., U,$,1& nu,i.u uur,.,, u,nut

R:MI lm:H.1,,NjN1fM.1J,1j1»a,.... ln•w.-,

R:•1 lm&1,1,Qj,N1$,11,C1tjl:JU»A,J.jl3,7M.01

11:.. , IWJ1,&,MjN1J1,1,1,1,j1:JHoM.•tj13,t0t,,.U

R:MI I mat.n I -1, .. , ... I u"'otH I 13,,...-,

11:MI I m•r,,M j "11Hl.O,l, I•~I n,m..u

R;n, I mn.a. 1)1. I mM.r1o I ,:,..,;ii,,,., I n1,n.o•

R;nr I ~i:,t·1,M I mns.01 I ,:,.,,.,..,. I na~,n

R;n, I ~i&l." I .z1n).H j ,:,.u1,,• I •i,M,,11t,

R;,31 I W?M.O,J, I m~,.,1.1, j n.J.,,,•• ,, I nu1.1...,

R;,n I mM-.r1o j mu1.tt- I UJfl,,l,'t, I n1,M.H

N 02 x 100 (,glVMT)
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOt! H'119 H'10 Hr11 Hr12 H'13 H'14 Hr15 H'16 H'17 Hr18 Hr19 H'20 H'21 Hr22 H,23

12,3507 12.31147 12,4325 12.4Ai4- 12.3866 12.4•983 12.-16:16 14,3443 11.5737 13.7160 11.9810 13,ll-ll ll.8753 13,59591 11.0235 11.8197 11.6749 lL,3003 ll,6817 10,3914 13,6273 15,91771 13.2-189 1U668
10.8614 10.80S1 10.n10 10.s5n 11.029,4 10.7491 10.1!502 12.1Bl3 10.3919 11.J!l54 10.0llia lUk557 10.0021 U.249S ...... 10.0J98 10.0444 '!U:29] ...,.. l!I.H'99 10.9]12 t.2.7106 10A21!12 9.7310
11,226,3 ll.lJ753 ll,2218 ll,262J ll.2370 l1.l2l2 ll.ZOS7 12.8316 99987 11.9466 10.7197 lUICl5Ei 10:9120 12,14114 10.1905 lo.8353 10.6731 ltl-1596 10,7582 91,9630 12,5340 14,4-BCll 12.1172 11,2346
11.4422 11.l4S2 lU08S 11.2!ICl!I 11.4211 11.4131 1Ulli U.0287 10.l66S 1HXi!33 10..8454 lU.342 10.1989 12.038S 9_g2>9 10..4430 10.UM 9..... 10.1498 9.195S 12.2390 14.4684 12.08l2 10.,4706,
10.3218 10-l<,O 10,22591 10.3596 ,..,,,. 10,.4,7911 10.-1112 11,91470 9.133,J lo.&867 9.7708 10,7540 91.8037 10,91()191 ........ 9.55291 9.21120 ....... 91.2357 8,37591 U,2007 13.3340 lU0912 91.4818
11.S304 11.7U2 1U.S1S 11.7570 11.n95 115874 1U&U USEiSll 11.303S lU.2159 ,...... 12.()242 10.87,H.2 12.S647 9.""'4 11.0387 10.98&7 10..2UJI 10A.S22 , ...... 13.0!!12 15.4026 125119 10.91196,
11.5304 11.7332 ll,51515 11.7570 ll.73915 l'l.587-1 U,%17 13.~50 11.3035 12.2269 1....., 12.02-12 10.8732 12.~7 9.""'4 11.0387 10.9867 ltl.2687 10.-1622 '·""" 13,0392 15,4026 12.5711 10,98~
11.S304 11.7U2 11.S.S1S 11.7570 11.7395 115874 11.6&U USEiSll 11.303S U.22159 10...., 12.()242 10.87,H.2 12.S647 9.""'4 11.0387 10.98&7 10..2687 10A.S22 , ...... 13.0!!12 15.4026 12SJ19 10.91196
10.5512 lo..6212 10,58591 10.58915 1...... , 10.59911 llJ,6473 1u.... 9.7662 11.346A 10.0838 ll,17391 10,18,88 ll,6033 9.3m 10.1380 93525 9.8861 10,2099 91,19177 12,4562 14,8406 12.2-1n 10,462-1
10.S572 10.fiU2 10.S959 10'89S 10.fi845 HU'991 10.64n ,,,... 9.76&? 11..34&4 10.0l!l38 11.1739 10.1!8! 1UOl3 9-'"8 10.1J8Q 9.9525 9-'"'1 10.2099 9.1977 12.4562 14.1!406, 12.24n 10.,462,4
10.5512 lo..6212 10,585!11 10.58915 ,...... , 10.59911 10,.6473 ,,,... 9.7662 11.346A 10.0838 ll,17391 10,18,88 U,6033 9.3m 10.l311C1 '93525 ..... , 10,2099 91,19177 12,4562 14,8406 12.2472 10,"4624
13.1711 1.2.982'!1 13.0351 13.1078 1.3-1170 13.2567 13.2032 1.5.1468 13.0854 U.&1171 12.35!!1 13.5057 12.1823 13.7'933 11.0134 1.2-1213 1.2.08.U 11.1289 11.2360 10.4004 13.5738 15.8871 13.106, IL""°
Ull3 ,.s1u1 , ..... :um ;,?372 9.&414 9,,S?,8 ll.2278 ....... 10.244& ;,n3A 10.-1434 9,642? l0."4Ei ··- U72S '9.3-ISi '9.5236, 10.3217 US3Ei u...... 15,0309 12.4'914 10,li!SS
1.2.2814 1.2363.2 12.1549 1.2.4111 1.2.3973 12.161.8 12.127.8 U.23;34 10.A878 B.01~ 1Vl251 12.8019 t1A934 13.3274 10.1964 11.2833 11.0797 10.5160 10.'!1559 9.8263. 13.4974 16.111!7 13.121-1 11.3549
10.33'4 1...... , 10,3951 10.4013 10MJ,1,8 lo.3297 10,-ISS,8 u.SS34 '9.1319 10."2a 10.1cm ll,lSG-8 10.315? U,$744 '9.7182 l0.2176 us3, l~- 10,,8:SG,9 9.7222 12,9412 1S.3AEi2 12.9875 10.6385
1.5.0022 1.5.1746, 14.930 14.9SC?i, 1.5.0275 1.tl.!736 1>.0500 17.4113 B.fi557 16..9995 14.'!1497 16.5381 lS.19'!19 17.2160 14...26'!12 U.9256 14.1012 14...1214 14.9708 13.8307 17.2633 19.9,477 16..8511 14.£342
15.0022 15.174& 14,93-13 l.USOS lS.0275 14.8736, 1>.0500 17.4113 1USS? 1&.ms 14.'4'7 16.Sllll 1s.1m 17,2160 14..202 14.9256 14,,0U 14.32'4 14,'9?08 13.830? 17,2633 1'9,9477 16.8511 14.8342
1.5.0022 1.5.1746 14.930 14.9SC?i, 15.0275 1.il..!736, 1>.0500 17.4113 B.fi557 16..9995 14.'!1497 16.5381 15.19'!19 17.2160 14...26'!12 U.9256 Ul.1012 14..1274 14.970! 13.!307 17.2631 t.9.9,477 16..!511 14.8342
6.5882 ..,.., ...... 6.92:8? 7.0539 G.8763 6.'470 ?,2713 ....., 7.471,8 Ul:K 7,31n ,..., ?,21,0 6.&?01 G-.9272 ...... ... .,, Ei.6414 Ei.3138 ?,3212 s.sw ?,7742 .,,..,,_,.., ..,.., ,.,... 6.9287 7.0539 6..8761 6.711170 7.2711 ..,.., 7..47UI 6..9196 7.1177 "''" 7.21'!!0 6..6701 6.9272 .,.,, 6.48)] ...,. 6.H.38 7.3212 '-"" 7.7742 '"""6.5882 ..,.., ...... 6.92:8? 7,0539 Ei.8763 6.'470 ?,2713 ....., MH& Ul:K ?.Hn ,..., ?,21,0 6.&?01 G-.9272 ...... ... .,, ... ,. 6.3138 ?,3212 , ..... ?,7742 Ei.8o$7
1.5.0811 U.921!5 14.9000 1.5.0089 U.9'%111 t.il.9000 ts.0176 17.3667 Ul07l 16..6011 14.9366 16.6629 15..3&42 17.62]2 1~63<8 U.98'!!0 U.75&2 lS..1518 16.2!M8 14.7501 11!.72!15 21.!010 185'952 15.!J091
15.08ll 14.9285 14.9000 15.ooe9 ....... ,...... 1.$.01?& U.36'? ll..3073 l&-C.OU IA.936' Ui.6629 1$.3642 1?.Ei232 14..'348 14.9890 14.ml 1$.1$'8 16.2948 14.7$01 18.729$ 2U010 18.$9$2 1$.!(193
15.!11380 16.0<20 15,.9964 16.0230 16.0165 16..0562 16.168'9 1&1668 1-1~ 11.561'!1 16.0099 17,63.16 16,385!11 IB.3151 li..51!13!11 15.811160 15.5629 li..5633 16.8610 l5..t.o.t8 lj.0618 22.o.t43 185820 16,1228
15.93.0 , .... ,. 1$.Sl'X,4 1&.02,:i l&-0165 16--0562 16-16!9 1&1"8 14.Ei9()8 U.5'19 16--0699 17.&l'Ei 1U859 18.3153 1$..5839 lS..$460 lS.5'29 1$..56)3 16.8610 1$.1048 19.0618 22-0443 ,.... ,. 16.JU.8
15.!il3IO 16..o.t20 15,.996,.& 16.0230 16..0165 16..0562 16.168'9 1&1661! """"' 11.5619 16.0099 17,63.16 16.385!11 IB.3153 lS..51!13!11 15.811160 15.5629 lS..5633 16.8610 15".1o.t8 lj.0618 22.o.t4.3 1!!.>820 16.12211
1S.l4,$ 15.ll31 1$.»80 15.C'.1689 "-""' 1$.3333 ,,_,..,, U.1114 ll-1937 , ...... IA.5453 16.047? 14.6-930 JEi.$578 ,..... 14.028$ 1:).56$6 ll-5$81 14.543? 13.16&? lei.SU? l9.?04,8 17.0171 14.:2038
15.305, 152331 15".l!il-80 ,,..., IS.mo 15.3333 15.3A31 17.1114 H.1'!137 16..48~ l,jl_S,4,53 16.()617 14,6!1130 16,5,578 13.800& 1-1.0285, 13.~ ll..55".81 14.5'37 ll.1667 16.8122 19,70l8 17.0171 14.2038
21-73'4 21-EiSeO 21.'7?44 21.$3$1 21..$568 2).$421 ?U441 2U!>8-? 21.l-491 22-3543 21.98,0 22A352 21.9256 U.4S80 2l-7080 ,, ..... 21.6!728 21.-SHi3 21.9:206 2l.?120 n.1m u.0111 22-13151) 2l.!D47
2.4959 2.4716 """' 2.4142 2.4551!1 2.4'95,2 2.518'9 4.0261 41.1'!15,9 -1.0832 3..8191 l..242!1 2.'!1724 2.580 2.11j3 2.5550 2.3919 2.3575 2.07.U l,6!1125" 1.7700 1.7587 l.83!118 1.602
2.49" 2.47l& 2A690 ?.4,42 2.45$8 2-49$2 2.$-1!'9 4.0261 4.19$9 4.0832 3..8-191 1-2429 ?.9724 ?.$94$ Ul.93 usso 2.3'919 2-)$75 ~.,.. U-92$ l.7700 1.75,8? l.!398 LG43,2
2.4959 2.4716 """' 2.4142 2.4558 2.4'95,2 2.518'9 4.0261 4.1'!15,9 -1.0832 3..8191 l..242!1 2.'!1724 2.590 2.71j3 2.5550 2.3919 2.3575 2.07.U 1,6!1125, 1.7700 1.7587 t.lB!il8 1.,602
2.49" 2.471& 2A690 2-•"42 2.45$8 U9$2 2.$-1!'9 4.0261 4.19$9 4-083,2 3-8-191 1-2429 ?.9724 ?.$94$ 2-'193 2..$5$0 U"9l9 2-3$15 ,..,.. U-92$ ,.no, 1.75,8? ,..,., l.G4l2
2,4959 2.4716 2.-16'90 2,4742 2.4558 2.4'J52 2,5189 4,0261 -1.195,9 -1.0832 3.81911 3.2429 2,9724 2,5945 2.1m 2.5550 2.l91'9 2.3575 2.074111 1,025 1,7700 l,7587 1.839111 1,602
2.4959 2-4116 ,...,, 2.4142 2.45Sl!I 2.49S2 2.S18'!1 4.02Ei1 4.l'!IS!ll 4.0832 3..8191 1.242!1 2.'!1724 2.S94S U19] 2.55YI 2.3919 US75 2.0744 1.692S 1.7700 1.7587 1.!398 l.6-43J
2,4959 2.4716 2.-16'90 2,4742 2.4558 2.4!152 2,5-189 4,0261 -1.195,9 -1.0832 3.8191 3.2429 2,9724 2,59115 2.1tj3 2.5550 2.l91'9 2.3575 2.074111 l,6!1125 1,7700 1,7587 1.8398 l,613~,..... U2SO ,.,.. 2.4!!1S """ """ 2.,4121 3.0832 3.12~ ,...,. 2...SS.23 2.519,11 2..4437 2.1913 u1n 2-1137 2-1039 U:291 ~- 1.5703 1.7004 1.7230 t.75&4 Uii149, ..... 2.4250 ,.,... 2,4395 2,46,5,6 2~4540 2,,111727 3,0832 3.l21fi.2 ,...,. 2.81123 2.53!.kl 2.4437 2,tjl3 2.,3173 2.1737 um 2.22917 ~0080 l.5'103 1.- 1,7230 1,7564 1,614!1,..... U2SO ,.,.. 2.4!!1S ,.... """ 2.,un 3.0832 3.12~ ,...,. ,...,, ~.... 2..4437 2.1913 U173 2-1137 2-1039 2-2297 ~- 1.S70l 1.- 1.7230 1.7s.s4 1.6il.49, ..... 2.4250 ,.,... 2,4395 2,46,5,6 ,_.,... 2,,111727 3,0832 3.l21fi.2 ,...,. 2.8823 ~,,.. 2.4437 2,tjl3 2.3173 2.1137 um 2.22917 ~- 1,5703 1.- 1,7230 1,756A 1,614'9,..... U2SO ,.,.. 2.4!!1S ,.... '-'"" 2.,,11727 3.0832 3.12~ ,_..,. ,...,, ~,,.. 2..4437 2.1913 U173 2-1737 2-1039 U:297 ~- 1.S70l 1.- 1.7230 1.75&4 Ul49, ..... 2.4250 ,.,... 2,4395 2,46,5,Ei ,_.,... 2,,111727 3,0832 3.l21fi.2 ,_..,. 2.8823 2.5394 2.4437 2,tjl3 2.3173 2.1737 um 2,;22917 ~- 1.5703 1.- l,7230 1,7564 1.01,,, ..... U2SO ,.,.. 2.4!!1S ,.... '-'"" 2.,027 3.0832 3.12~ ,_..,. 1-"" H,.. 2..4437 2.1913 u1n 2-1737 U039 U:297 ~- 1.5701 1.- 1.7230 1.75154 l.6i149
2,44611 2.4250 ,.,... 2,4395 2.46515 ,_.,... 2,,111727 3,0832 3.126-2 ,_..,. 2.81123 ~,,.. 2.-1437 2,tjl3 2.,3173 2.1137 ,~m 2.22917 ~- 1,5703 1.- 1,7230 1.75641 l,614'J
9.4n1 95548 9.3763. 9.4337 9.5'9~ 9..4124 9."695 1.2.015' 9.4610 11.1916 9.noo 10.'!14.35 10.11!'!14 U.3211! 9.3385 10.!669 10.7487 m6401 10.2269 9..3775 U.9069 tA.3703 11.2627 10.2487
9.2187 '9,03S2 9.7612 , ..... '·""' 8..7712 9.3337 lUffl US22 10.'437 ;,n33 10,,8670 10,1256 ll.42U ,.19t9 10.7188 l0.'641: 10.4UIS 10.001s 9.2080 u.SASS 14,058& 11.llSG 10,65$7
9.2187 '!1.0352 9.7.S12 , ..... 9.7'!1ai, ll.771.2 9.333.7 lL..., '!1.1.522 10.1437 9.771] 10..8670 10.1256 U.4211 '!1.198'!1 10.7188 10.7642 Ul.'285 10.0075 0,080 U.8'1155 14.0586, 113186 10.655,1
5.8637 S.837' s.a1s9 um ... ,, ..... , '·"""' u1s, 4,?&11 u,sa ..,,. ..... 4,'9049 USS? UEi03 3.9290 3.4012 3•.2973 ,..... 2.S SA4 3.362? Ul&Ei 3.8140 3,l-130
23.88i2 235'!153 B.71.23 23.7711 23.7'987 23.7'98" ll.'!1835 25.0011 2U'!l6S 24..8092 :M.50n 25.0260 24.5452 N.9379 24..1250 24.M8.1 24.!!18.Ei 23..'!ll.26 24.2925 2H025 24.48:22 25.5463 245321 23.1487
U:.?0,3 16,.4.,867 ll,COG-8 U371 ..... 14.2274 12.124-ll l&.3052 15,03'5 l&.S24A 14..... 1s.sm 14,24M 1.6,3'11)2 13.332S 15,0013 14,$019 l~.... 12.432? ll,EiOSS 14,7212 17,8307 14,72517 14,J,:IS,
21.170 21..0470 2U026 22.4207 21.D902 193820 20.28J5 2:Z.B02 23.8030 25.0617 2L'!l61!1 22.56'!11 20.130 22.1427 11!..32'!11 19..8'!169 17..818.1 16.1998 1SA5'99 14.n16 17.771S 1.9.367,H. 15.6115".8 16.002.3
lU'9i? 1...... 19.4412 1',206? l&Ml4 16.SiSO 19.265'7 20.4336 1"3238 21.'9222 tUEiOG, 19.-1756 1US32 19.S149 lEi.3631 l&.7276 1',.238J: ls.7Slll 14,7"2 lUS,O "·"'" 1'9,?'WI lS.S,,23 1G.l&3'
16.&454 18.fi5U 15.1!279 16.1!847 1'-"'6 17.75'2 16.8005 21.41A5 1U836 20.2046, 17.0680 18.7764 16.0873. 17.!'!171 13..7751 16..1809 1.5."682 13..0951 12.01.B 11.6285 15.7671 1&4423 14.ll9.8 14.7332
l4,?G,7Ei 17,.l&Ei'J 14,732? 14,47(,6 14.5273 1 .... ,. 14,,983 1"51&1 1'.3374 l&,,244-4 l&.2S2S 17,,024 1s.-12ss 1.6,S,843 13.37'1 15.3724 l.11,5511 11.41'93 12.3458 11,9202 lS,G(M? 17.9544 14,?6Sll 14,'33,l:I
1l.JIM6 11.55!111 11.IB17 1U926 12.1'!110 10.76'2 11.1577 B.69.t!il 11.1255, 13.0IOl 11.6886 ll.20M 12.25".38 14.2572 11.55,6,5, H.4218 13.46,5,6 12.87'97 12.-1355, lUiH3 14.8205, 17.6434 lll!:6!118 13.03!114
12.1178 ,....., 12.14fli 14.UlO IU705 11-2562 12.0lEil 13.$049 10..?&!il 12.237,8 11..... 12.708$ 11.,8412 1.3.3942 10.8000 12..$489 13.1029 11.3.?Q 11.7173 10.9194 14.1672 17.20$& 14-11?,8 14.JU5
11.!11136 10.&405 12.0200 13.611!8 123950 12.2-110 11,934.4 13.5,023. 103113 12.-127'9 11.51.U 12,6'7l 11.962!11 13.6548 11.li&.46 123232 13.6013 12.5109 12.09114 11.XlO!il 14,7.ffi 11.425,5 ll.BBO ll.15!114
lUl0$ 10-4361 11.EiSAl l:).3SC8 JU,83-S II_..,. 11.5871 lU12l ,.,...,,, 12-0919 11.1795 1:2:Al'.115 11A9'8 13.3(,08 ,o.,., 12..4891 ll-126-1 12.0SP 11.60&? 10.?0SO 14.lU? ,.,,... 14.1,875 13.:»!15
11.1014 112-143 10.7518 1.2.1657 11.7188 10.73'1 11.1120 B.4871 103891 12.12!111 10.99&11 12.33.21!1 11.-1!1194 13.1733 10.li83l 12.3623 l2.li80B 11.6748 11.5!1182 10.~25, 13.8'90 16.225,5 ll.7B2 1l.Oll5]
11.40,4 ll.7723 10."n ll.9471 11A288 11).7410 11-3811 13.3203 lU,O, lU,065 11.182' 1:.S?-40 11.5$48 13.0920 10..,m 12-1'48 12-""4 1U?'8 11.24&$ 10.7$46 14.1.3'9 l&.8&$6- 13..4'92 12:.11))41
22.0052 22.5571 24.4316 22.921j 22.2'921 22.5173 22.6475 25,5,210 2-1.4026 24.9634 22.0655 23.236,l 21.5651 ll.8012 18..31!1.84 203155, l'!l.6831 17.0886 16,1081 15".5"1l ll!l.6570 20.71!112 16.5'957 17,7769
ll.03'$ 10-!AS& 11.913$ 9.2238 &411.8 ll.9297 10.sa:i2 12.lU? 9-87" 11.5479 10..2253 1Ul91 10.&il? n.9,83? 9_9U"9 11.38&? 12.4))6.$ 10.9810 10.5602 9.,414 U.23'2 15.3862 12.75" 11.9ll&
13.11'95, 12..6548 12.!illfill B.0223 l.2JB86 12.821'!1 13...... 15,090!il H.42.62 15.3931 14.07'96 14.'!15,20 14.0173. 15.22!11 ll..-123!11 l-l.39S4 14.'965-1 ll..8219 ll,H27 12.403!11 14.!11519 17.137'9 14..1200 13.511125
l&:209$ l,8-llEiO 18.27.82 1.ai,EiO 17.7197 18--1327 l8.18l"9 :20-3!,'Ei l.SA274 19.9'29 1'-&71"9 18.94&$ 17.298? 19.0'72 1$..5$97 U.3173 17.A(US 1$..2$81 14.3853 14.0Ul 1Ei.'7G3,9 1&!'983 ,~.... 1s.sse,
12.2-138 12.2540 12,8545 12.8951 12..6386 12..6277 12.016 14,086,Ei 11.7618 H.5712 12.3590 13,5403 12,7052 13,'933 lL9068 H.2676 l-1.031:M- 12.7187 12,2620 11,7375 14,2548 16.2554 13,6881 13,1166
12.lllS 12.!077 12.4291 12.97!6 U.9188 1::!.7007 "-""" 14.126!, 11..9484 UA3Sl 12.S.S2l 13.7009 12.8217 14.0'!IOS ,~.... U.2912 1C!OS!ll 12.8.S1S 12.3761 11.848.S 14.2'!199 16.3515 13.8.1113 13.J!l7.II
12.8964 12.8553 12,5898 13.1248 13.0737 12.8635 12,6!1167 14,2750 l2.lll4 H.570-I l2.74a'.JI 13,78391 12,'92.116 14,17191 122027 H.43291 1-1.316,,1, 12.9722 12,7870 ll,i4-l0 14,7407 16.4137 13352-1 13,3101
12.3204 1U09!1 12.4908 12.3107 12.02.Sl 1::!.2311 ,,.,.,. U.9711 12.0194 ,, ..... 12.6151 13.SO% 12.101S 13.91SO 12.2361 U.llH 1,4_2ti,SS ,~- 12.11HO 11.9410 14.7,407 16.4131 13.952" 13.3101
12.6914 12.7342 l2,n28 12.5452 12.2600 12.!11462 12,,ffi,5 14,5,686 12.1117 H.8119 12.9268 14.0714 13,2352 14,4583 12.-15,67 H.7363 l-1.3630 13.27'96 12..83391 11,98791 14,7353 16.3892 13.3486 13,413.41
U.Ss.40 12-1'!111 14.4S2S U.OSl:6 U.08.S7 13.0941 t2.M01 15.SS.20 10.1948 14..3192 12..4921 14.1.SOl 14.113.S 17.2308 11.8111 14.1'!190 14..8:i!SO lS..6158 17.8730 1S.2SOS 21.9224 26.1985 H..4196 16.829-4
14,6087 15.1518 15,3966 15.91174 153779 15.0-195 l4,l~5 16.935Ei 113395 16.7938 13.8114 l5,22fl 13.3795 IS,0750 lL- B3083 10.4019 10.7046 ll,5626 10,0422 13,2840 15.7625 13..Z6UI 10,637i
.S.Stil1 ..,.,. U12.S .S.316S ,_..., 7.012,H. .S.1341 1!1.4876 5.5619 1..4.392 ....38 7.6165 7.2084 1!1.03'91 ...,., '"""' 1.107fi ,...,, ..,,., , ..... '-"""' 1.2.2692 1o..tB25 7.6i91J
16.51-17 16.1006 16,1:8-18 16.7631 ,..,... 16..6'951 16,.lllO 1&11-15 l-1~4627 18.0306 16.2880 17,98491 17,l65Ei tj,lfiA33 16..6708 17.00491 17.9537 l7.5Eil5 191,2223 l6,9'J-IO 22,4396 26.0107 22.5.1117 17,7590
15.12,49 15.2822 14.fil!ll? 15.2063 15.730'!1 145821 1SJ)895 11.7fi10 12.0411 16..7349 13.6611 14.8759 12.6814 14.2533 10..MBS 10.465.s ....... &.s.1!116 ~'"" 7.7064 10.2498 t.2.21iEi5 10.7397 ...,,
13.5750 13.8.118' 13,0405 14,9202 l-1.2-11-1 13.,.., 14,0515 15,8804 l3.l250 15,;2180 13.6868 15.2340 13,'9537 15,6878 13.1542 1-1.8622 1-1.6771 13.9038 14.0025 12,8156!11 16,0872 19,1886 15.4875 14,.182.11
1.2.9619 13.7772 13.050! 1.2.1!525 1.2.2816 12.!61!4 13.2048 14.9906 11..4812 t.4.1308 13.1405 14.51!72 13.5972 ts.1685 13..31.81! 13.7'90 1,usn 14..2987 15AS80 13.7099 17.7250 21.0093 17.3,412 14.36!118
u.804S 11,?lSO 12,2:SG,8 12.1732 11.?0SA 11.sa21 ll,601'9 U,4j'S8 '9.7770 l2..41Sll u.397-4 12,,87'S 12.os,tl? 13,7450 ll.843? 12.35,89 U.G-199 12.'950 14,1639 12,5388 "·""° 1'9,?,84& 1G.710S 13,4514
9.6103 9.fi24" 9A935 9.7166 '!I.S64.s ,...,, 9.71S6 1L'606 8-1775, 10.7134 9.7362 11.0200 10A734 U.9771 10.1061 10..611198 10..426.1 11.0253 12A017 10.6276 14.7716 17. .S165 14.6061 11.fil.ui-
9.2822 '9.2575 9.18'2 9.1692 ...... U'73 9,:2S87 lL,... 7.754'1' 10.nss '9,3410 10,&lil , ... GO ll,6128 ,~,,. 10.22&6 '9.966' 10.6450 12-0472 10,2332 1UUS 17,3716, 14.li82 11.,:.'03&
10.23'!11 10.212'!1 10.2516 10.1840 103263 10.2171 10.B71 1.2.5,015 9.7192 11.6025 9..... 11..3271 10A2'!!0 12.B40 9.= 10.!011 11.084) 10.Ms.2 11.2325 9.9720 13.6101 16.0924 12.0608 11.•12111
?,3003 7.434& ?,S?,81 ?,Sll6 MUG ?,2473 6.6?3' ?,83SS 7.1'908 a.,oo, 7.3537 ?.G,860 ?,22:G,? ?,lEilS ..,,,. &.3561 S.9341 S.&'1'91 S.6231 ,... , S,904? ,_..., ,_.,,, 5.2:66'9
14.76-47 1.5..4919 16.1504 16.7899 lti2!151 153544 14.14.13 16.6674 1"-1774 16..2!17,H. lJ.'!15'9!1 15.27.87 13.5221 ts.1121 11.7474 1.2..4'!1'94 11-1806 11.003111 11.0812 10.l'.rtM 13.2718 15.2665 12.2010 10.9108
11.0&12 u.GS03 12,SSlS 13,16-ll 12.5395 11.5847 l.0.5883 l2.S8SO 10.36-lEi U.:t231 """"' 11.-1941 10,6076 ll,676? ,.&llfii lo.6340 10.678' 10.36,0 10,1581 US28 ll.4270 13.7158 11.2761 10,13-W
13.09,47 1..,... 19.ri.12 19.1!70Ei 18.fi55] 17.!61!1 13..825"7 13.4549 8.fil&! 12.()241 11.1600 12.1873. 11.7107 13.3671 11.2593 11.M'!l2 11.173.7 1U7'!18 12.2367 t1.l04! 16.4183 19.107 16.932.B 1l.ll078
?,4403 l0.24158 13,°""? l.82'1 1.8336 13,0943 ll,-189,8 11,64'9? 7.771'1' 11.1140 '""'° 10,6424 10.22'3 ll,96.22 '9.7594 10.322? Ul4l 10.6030 11,7046 10,302? 1",091S 17,725'1 15.3620 12,JtSO
9.2302 9.2250 11.n.45 1.710 1.7207 11.7641 8... 195 10.6910 ..,.,. 9.>986 7.'905 !U&45 9.168-l 10.7067 ..,.., '!1.0747 9.5181 9.5430 10.7664 9.5125 13.22!17 16.8117 145861 10.962'!1,_,,., 9-22$0 11.72,4$ 1.7143 1.7207 11.?G,41 8.•1195 10.6910 ....,. 9-298& '-'9435 ,.,.., 9.1683 l0.70&? ..,..,, 9.074? 9..$181 9_5430 10.76&4 9.512$ U.2297 1&.8117 ,..... , 10.9G-l:9
0.3960 .~... 8.5771 7.!iln2 &413.2 &5014 8.4835 1028fi0 6..6122 9.HBO 8.0820 !il..5721 8.8772 W.6121 ..,.,, 9.1-180 '!1.3162 9.8368 11.2094 !il.-lZ-17 13.7-150 11.00!il,t 13.34148 lC.511173
l&.2&02 lS_,.,. 1$.'70G,8 l&.OHl 15.$893 16..73$0 16-1963 1&>890 13.924$ U.2817 IA.&941 1$.6677 13.'4'1 14.Ss.21 11-3822 11-3'9'8 ,..... , 9-""9 9-8155 8.5701 u.440e 13.933,S 11-7111 ,..,..
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Ca line 4 input for 2049 Q2 
Ro•dl Coon:U~ato tml l~~;~~., I Helghl I RoadT:,pe 
Pair X1 V1 X2 V2 '"'' Ccah4l ... , UJUU.f. -IJ:2U4.11 nn,, .. n lllW . .U "'"' wo,,3, .,,,,... UUJ.•.M Ull4J• "... , UHl-1.CII- ,IJ:HO.N- nJ.t i.u. IH-40I-.O "'"' "'"'" lnaN.&I, ,:»...... niw.o• ""'' .. :IJ .... ... -IJ:210.Clt IJ.J"Mt- ,.....,,..,. w,,.,i., ......~ UJIU,t) nn,1.u, .... 1- :IJ lU.U -IJ:2 31-1.U IJ.J.tU.1,1, IH:IN..4 1 ..,. wa1.1,,1.J ;N;l:,u.a, n»•••.n. ,u~•.n .... aJH1-Ut- ll:2U1.M n. J-41 ,J..1-I .........
"'' uun.u 

..,_ ..
UJ11UJ.P 12"H t-UI 

"'' WIU. 11 tJ::il l14.H UJ:J1U1 .,,.,..,.... UUH,71 mnu• 1~6'4.U U:NX .. U 
RICl l•RtO"J wm.1:111 ll:H1 .. 11 UJ-41117 ,H lll'D ..21 

lllll(ll•IU01 u,u,.u ffldl.2 1 1:nnu, lttAk .. O 
RIQl•RtO"J WUl..1 1 ......., IIJ. 7U. 11 1;u.,w 1..u 

lllll(ll•lblOl UUi:t.11 »2'41.H l:UMM1 lll45'U 
l'IICll•Rtol WMU7 1nn.u1 IIJ.ft .U "t 12u111.n 

lllll(ll•lblOt nun." .tt2 :,t ,,U l:UMUI ltt.,.__,, 
-Jl14RtJ1 Wl1t,U ..,..,,. ,,,.,... liUI Z.H 

lllhO,.lttoll l:t.3 tM. IM an,u .... UUU..t.4 1n.-u• 
111t,11411;tU 

11:+21 I W.itt.Qi I .mUt.?f. I u»u,M I nnnn .,
... , w ...... ,, ... , UHH.U .... .,, ... .,..,, aJUU.OI, ... , W311,N ... , l-:IJNU1 ... , Wl1).U 

"'' a:1uu .. n 

"'' U31MUf. 

,m:,..,,) j 1»&1-Mlo j UUtJJI, 

.m,n..u I nnu.M j ,uuun 

.nutu I nJ.lltW I nn1u, 

..n:,.,,njn.)·,...,,,1,u»u) 

11:•n I mr«.M I .n,u ... I n.).,a.M I ,u,J>.U 

11;.,. I mllJ.'-> I -tn l)I, ,.~ I nJ.Mn I ,u,u.o) 

11;.,. I m .. t.» I .n,u.• I n.u.uM I n,,n.u 

11;.,. I mr,).H j -tn1.at.u I n.)·,i,,.J I n,,~.u .,
11;.,, I mr«.lf.) I .n,u,0,,, I ,:,J,,,.,.,, I n,.,,.n 

V&tilcle count tor oaeh road 
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOS Hnl9 HrlO H,11 H,12 H,13 H,14 Hr15 H,16 H,17 Hrl8 H,19 H'20 H,21 Hr22 H,23
1250 .,. 5>0 ,oo 450 ,., l'5o ,,oo 5>00 '"" 4200 .... - 30>0 "800 <000 4.350 - ,..,. <l>O ,,., 20>0 mo 1750
mo ""' s,o ,oo 450 ,., '""' ..... """ '""' 4200 .... - 3.,. 180II ,ooo 4.3Sll ""' ""'" '1>0 ,,., 2"" mo 17SO
1250 .,. 5>0 ,oo 450 ,., l'5o ,,oo 5>00 '"" 4200 .... l60II 30>0 "800 <000 4350 ""' '""" <l>O ,,., 20>0 "'" 1750
mo ""' ,.. ,oo 450 ... '""' ..... '""' 4600 4200 .... l60II 3.,. 180II ,ooo 43Sll ""' ""'" '1>0 ,,., 2"" mo 17SO
1250 .,. 5>0 ,oo 450 ,., l'5o ,,oo 5>00 '"" 4200 .... - 30>0 "800 <000 4350 - '""" <l>O ,,., 20>0 mo 1'50
1100 700 Sllll 3,0 ""' "" !SOil mo mo 4200 ,.., ""' 3Sllll 3... """' .,,. '""' S3SO '""' .,,. 3100 3000 ,,,. 2000
llOO 700 500 3,0 .,. .,. !SOil mo 5150 4200 3950 ,,,. 3500 3""' """' mo 4)00 S3SO S500 .,,. 3100 3000 "'" 2000
1100 700 Sllll 3,0 ""' "" !SOil mo St.SO 4200 ,.., ""' 3Sllll 3... """' .,,. '""' S3SO '""' .,.. 3100 3000 mo 2000
llOO 700 500 3,0 400 .,. !SOil mo 5150 4200 ,.,,, ,,,. 3500 36'0 """' <200 4)00 S35CI S500 .,,. 3100 "'" "'" 2000
1100 700 Sllll 3,0 ""' "" !SOil .,., mo 4200 ,.,,, ,,,. lSOII 3... """' ,200 '""' S3SO '""' .,.. 3100 mo ,,,. 2000
llOO 700 500 3,0 .,. 600 !SOil mo 5150 4200 ,.,,, ,,,. 3500 36'0 """' <200 '""' "'" S500 .,,. 3100 "'" "'" 2000
1100 700 500 3,0 ""' "" !SOil 050 51.50 ,.., ,.,,, ,,,. 3500 3... """' ,200 '""' mo S500 .,,. 3100 2950 2950 2000

" 10 ' 4 4 ' ,. 00 .. n " " 100 100 100 IOO .. " " " .. .. 31 "17 10 ' • • ' ,. "' .. n " " 100 100 100 100 .. " 67 .. ,. .. 31 "" 10 ' 4 4 ' ,. 00 .. n " " 100 100 100 IOO .. " " " .. .. 31 "17 10 • • • ' ,. "' .. 71 " " 100 100 100 100 .. " " .. ,. .. l1 "" " 13 • 10 " " 7l ISO 150 ,,. ISO ,., l>O 150 ISO 100 100 100 100 100 ,. " "., 22 13 • 10 16 " 7l 150 150 150 150 !SO 1>0 150 150 100 100 100 100 100 ,. 72 "100 " " 2l ,. .. 100 200 ,,. ... 350 350 3., 3,0 350 ,,. 250 300 350 250 l>O l>O ISO 100
100 72 " 21 " .. 100 200 350 ... 350 350 3SO 3,0 350 350 250 300 350 2SO 1>0 l>O 150 100
100 " 31 2l ,. .. 100 200 ,,. ... 350 350 3., 3,0 350 ,,. 250 300 350 2., lSO lSO ISO 100
7 3 2 1 1 2 7 12 25 27 " " 25 ,. lO 29 23 l2 " " 20 16 .. 11
7 ' 2 1 1 2 ' l2 25 " 24 " " ,. lO 29 " 32 " " 20 " 14 11
7 3 2 I 1 2 7 12 25 27 " " 25 ,. lO 29 23 l2 " " 20 16 .. 11
7 ' 2 1 1 2 ' l2 25 " 24 " " ,. lO 29 " 32 " " 20 " .. 11
7 3 2 1 1 2 7 12 25 27 " " 25 ,. lO 29 23 l2 " " 20 16 .. 11.. " 1' 12 1l 20 .. 100 200 200 150 130 1., 1,0 150 130 100 100 150 "" 100 100 100 ".. 26 16 11 12 20 " 100 ,00 200 150 150 150 1>0 150 150 100 100 100 100 100 100 100 ".. 2, " 11 12 20 " 100 200 200 150 130 1., 1,0 150 150 100 100 100 "" 100 100 100 .,.. .. 16 11 1l 19 ., 100 ,00 200 200 150 150 1>0 150 IOO ., 100 50 50 .. .. .. 21.. .. 20 14 1, " ., 100 "" ,,. 250 200 200 200 200 200 150 200 200 1., 100 100 100 .... .. 17 12 .. 20 ., 100 ,00 200 200 .., "" 200 250 ,,. 200 250 250 200 1>0 100 IOO 100.. .. 17 12 14 20 .. 100 200 200 200 200 200 200 250 "" 200 250 250 200 l!Al 100 100 100.. " " ll ll " ., 100 ,00 200 200 200 250 2>0 300 .,. 250 400 450 350 2>0 200 200 150.. 22 12 • 11 16 ., 100 150 200 200 200 200 2,0 ... .,. 250 350 400 300 2,0 200 ,.. 150.. .. 11l " " 2l ., 100 200 250 250 "" 300 300 350 400 ... 450 500 •oo 300 2>0 200 150.. .. 17 12 " 20 ., 100 ,.. 250 250 "" 2., 2,0 300 .,. 250 350 350 300 200 1,0 ,.. 100

100 .. 50 22 25 .. "" 200 ,,. 400 350 350 350 3,0 450 .,. 350 450 500 •oo 2>0 2>0 ""' 150.. " 15 10 11 16 ., 100 150 200 200 200 200 200 250 ,.. 200 300 350 2., 200 1,0 150 100.. 15 • ' • 10 ., .. ,.. l50 100 100 100 100 100 IOO 100 100 100 100 .. .. .. 50.. .. " 17 19 .. ., !SO .,. 350 300 .,. 3., 3,0 400 ""' 300 450 500 '"' 300 2,0 200 150

" 0 5 4 4 ' 17 .. IOO 100 ,oo lOO 100 100 ,oo IOO ,oo l50 ,so 100 100 .. .. "'106 !OS " " " " '"" 320 450 450 373 m '21 <19 ,.. ... '19 m "' ... 3'9 308 "" ,..
200 ... 100 100 IOO ,., ,00 "" .,. 750 700 ... 750 7>0 850 "' 050 USO 1200 ..,, ... 5>0 500 '"'200 150 100 100 100 1"1 200 "" 050 000 700 lOO "" 750 050 950 1000 1.200 1200 950 ... 550 500 350
300 "" ,oo ,oo 200 2,0 400 ,00 1400 USO 1150 IOSO llOO '""' 1100 1150 llSO llOO 1300 1000 ,oo 600 ... •OO
350 .,. 250 250 ,,. 2'1 450 1050 1650 1550 mo 1250 1]00 ,.,. 1'00 1450 1'50 1700 1700 1]00 ... 750 700 500
300 "" ,oo 200 200 200 ... ... l3SO USO 1100 1000 lOSO 1000 IOSO llOO 1100 ,,,. 1200 ... ... '"' 500 ''°300 ,,. 200 200 200 ,00 350 900 1350 1250 1100 1000 1050 1000 1100 1100 1150 1]00 1]00 1000 700 600 ... 350
200 ISO '"' '"' ISO ISO ... ... 1000 ,,. ... ,.. ,.. ,.. ... ... ... ,,. ,00 '"' 500 400 ISO 250
200 150 150 150 100 1"1 250 550 .,. 850 700 650 ... ... 650 650 650 750 700 550 ,oo 350 .,. 200
200 ,.. lSO lSO ,.. lSO ... ,oo lOSO 1000 ,,. ,.. ... '"' ... ... ... ,00 ,,. ... ... 400 ,,. 250
250 200 200 150 150 ,00 350 BOO 1250 1150 1000 950 1000 1000 1050 1100 1150 t]SCJ 1]50 1050 700 600 550 ""'"' ,.. 100 100 IOO 100 ,00 ... 700 700 600 ,,. "" 600 ,,. 700 700 ,,. ,,. ... ... 400 ,,. 250
200 150 150 150 IOO 1'1 250 "" "' 850 750 lOO 750 700 750 .,. 850 050 950 750 500 .,. ... 300
l!Al 100 100 100 100 100 150 4()0 ... "" 500 500 ,.. '"' "" 600 ,,. 750 750 "" 400 '"' .,. 200 
200 150 150 150 IOO 1'1 250 600 "' 850 750 lOO 750 700 "" ... 850 050 050 750 500 .,. ... lOO,oo 150 100 100 100 1"' 200 '"' ... 750 ,,. ... '"' ... 700 750 000 ,00 ,00 '"' 500 400 ISO ,,..,. 500 .,. .,. .,. 500 850 2000 HOO 2900 2"0 2200 2250 2,.. 2250 2250 2>Kl 2500 2350 1'00 12'1 1050 ,so 700

'"' 450 400 400 ,,. '"' 700 1700 "'° 2500 ,.,. l,8$0 1900 1750 1800 1750 1700 1900 17!A) ""' ... BOO 700 ,00 .,. ,00 .,. .,. 45() 500 800 1950 lOOO 2850 2<50 2300 2<50 2350 2550 2'50 2100 mo 3100 2<00 16'1 1400 1300 900 

'"' 450 '"' '"' ,,. 400 700 1650 '""' ,,,. ,.,. l8SO ,... 1m 2000 ""' 2100 ?4SO ""' 1'00 12» 1100 ... "",so .,. 250 250 ,,. 2'1 450 1100 1700 1600 mo 1250 1]5() ,.,. 1<00 1450 1500 1750 1700 1.lOO ... '""' 700 500 
400 .,. 300 '"' "" ,00 550 1250 1950 ,.,. 1000 1500 1600 15'0 1700 1750 1000 :m;o 2100 1050 11"' ... "' ""<OD .,. 300 2>0 ,.. 300 550 mo 1950 UISO l&oo 1500 ,.,. 15'0 1700 1750 UIOO mo 2100 1050 ll>O 950 "' ...... ,,. 300 300 .,. 3>0 ,,. mo ,OS() 19SO 1650 15,0 1650 ,.,. 17,0 1000 ,.,. 2200 2150 1650 11>0 1000 .,. ....,., 350 lOO 300 .,. ,., 550 1350 2050 1950 "'"' 15>0 1650 ,.,. 17>0 1000 ,.,., 2200 21>0 !>SO ll>O 1000 .., '"'<50 ,,. 300 300 .,. 3S() S50 1350 ,OS() 19SO 1650 1.SSO 1650 ,.,. 17,0 ll!IIO 11150 2200 21,0 1650 11.SO 1000 .,. .,..,. 350 lOO lOO .,. ,., 550 1350 205 0 >950 '"'" 15>0 1050 ,.,. 17>0 1000 UISO 2200 21>0 1650 ll>O 1000 ""' '"'... ,,. 300 300 .,. 3>0 S50 mo ,OS() 19SO 1650 15,0 1650 ,.,. 17,0 1000 ,.,. 2200 mo 1650 11>0 1000 .,. ...... 350 300 300 .,. ,., 550 1350 205 0 1950 1650 15>0 1050 ,.,. 17>0 1000 ,.,. 2200 21>0 '"" ll>O 1000 .,. '"'500 ""' 3,0 3,0 ,,. 400 650 1500 ""' 2200 1900 17,0 ,... 1750 ""' 1,00 19SO 22SO 2200 1700 11>0 1000 .,. ...
2,0 200 l>O l>O ... ,00 lOl 7>0 1200 ,100 950 900 .., ... 1000 1050 ,... mo ,,,. .., ... 5>0 500 350
3,0 ,.. 2,0 2,0 ,.. ,.. ,,. 1100 ""' 1550 BOO 1.200 ""' 1200 U50 1250 1250 ""' ""' 1050 ,oo 600 sso '"'lOO ,.. 200 200 200 2>0 ""' .,. l>OO 1<00 '200 1050 llOO lOSO 1100 llOO 1100 1200 ll>O ..,, .,. 5>0 500 '"'200 150 150 150 150 !S() 250 600 950 ,00 000 750 800 ... ,00 950 1000 1.200 1200 900 ... 550 500 3SO
200 ,.. '"' '"' ,.. ,,. ... 600 "' ,,. 750 ,.. ... ,.. ,,. "' ,00 1100 1100 ... 600 500 450 300
50 22 14 • 11 16 ., 100 150 200 150 150 150 150 150 150 100 100 100 100 so 50 50 "'.. .. 50 .. ,. .. 100 '"' .,. 350 300 300 lOl 300 350 .,. 250 350 350 lOl 200 '"' ,.. 100.. 20 13 10 10 15 ., 100 150 150 150 150 200 200 200 200 200 250 300 200 150 150 100 "".. 2l 13 ' 10 .. ., 100 150 150 150 lSO lSO lSO 150 150 100 150 150 100 100 .. .. so
so 21 13 • 10 .. ., 100 150 150 150 150 150 150 150 150 100 150 150 100 100 so .. "'.. 2l 13 ' 10 .. ., 100 ISO 150 150 lSO 150 '"' 150 ISO 100 150 150 100 100 .. .. so
so .. 17 12 .. 20 ., 100 200 250 200 200 200 150 200 150 150 150 150 150 100 50 so "'.. .. 21 " " ,. ., 100 "" 250 250 ,so 2SO 2SO 300 .,. 250 350 ... lOl 200 200 ,.. 100

lSOO 1200 1000 1000 950 USO 1,00 '450 '750 4750 4750 4750 .,,. <750 ""' '750 4750 47SO 4750 .,,. ,,., 2850 '"" ""'13,0 1100 ... ,00 "' IOSO 1,SO 4100 4750 .,,. 4'SO 4700 ""' <750 ""' 4750 .,,. 4'SO ""' 4500 ""' ,.,. 2... 1700.,. 750 ... 600 too 700 1100 2850 050 4100 3600 3'00 l60II "'" """' <050 ,.., 4750 4750 ""' ,.., 2250 2050 1450
400 .,. '"' '"' "" ,00 500 1200 1000 llOO 14SO ll!Al 1400 13'0 141A) 1450 1500 1700 1650 ""' ,00 '"' ,.. ,00



Ca line 4 input for 2049 Q2 
Ro•dl Coon:U~ato tml l~~;~~., I Helghl I RoadT:,pe 
Pair X1 V1 X2 V2 '"'' Ccah4l ..,, un».11 mnut IUJt1.l-4 11 1.UUt ",.,, m:n, ·,.~ .,,,,,.s.u n+lllt•.,• u, .. ,.o, "..,, UlH1.N Uf, .... 154 IUJt1.l: -4 U11M.n ",.,. m:No•·"' .,.,,.,. •»-~•.... u, ..... , "..,, aJ,H4't.U. ll1N1.ot IJ.JM,Uf 11 1,11. 1 .. n ,.,, mM,,&1, t11n·,.• UJ,lf,,Mt, u,m.n ..,, 1- :13 150.M ffllltll n.Ja :i ... n 111:IM.l t ,.,, m•:i..&J. .,...... ,.,....., u,,u.n .,..,, aJHlN.11 ffllU.M. nnn..1-, 11 111 4.H 

uuu.r, ........ .,,...,.,. U1.t7UI ,,,_ .. m111.:n .,,.,.... n11•.u• ..,, UUIU& nun» uu,1 .. u u, ..... n ..,, wrn.n IHl11,U UJ ... 1,11 U1N1AI .... UUH,t, fflN1,lf. ,n~ UUM .. U .... WN1,~1 t.l1 5M.H IIU4:t..N- U1N2Jl t ... , U3tU.1& &2ttk.t1 UUIUJ. u,12,.u ... , w1,.,1,1, mu1.u UJ.U4.J."t UHIUJ ... , nu,.,,. m:ru,u un,.,n u,m..u .. , .,..,.., 111n1,,i, IJWM.•t n,,.u.n ... , U3t'N.I& uu,,.u UHt,U& u,rn .. u 

11:•1 lm:M-1,,Mj,W,fM."'l•»-•...,.IU•.U-'• 
11:., I fflAl,1,tJ, j .,,, .. ,,(11, j UJ.IJ»A.) j UHM.01 

11:., I ffl$1,&,M I ,W,fl,1,?I, I l:JHN.•11 U•ffl-U 

11:•• I mmn I .,,,..,,,.. I u",....., I u,.,..,., 

11:•1 I m,r,,M I .w,n1,0,J, I •»-MM I u,~.u .,

rtn, I ffl""'l)I, I tn .iM. ri I ,:,..,ii ,,,., I n1,n.o, 

rt,n I f),11;11,,,., I tnns.01 I ,:,.,,u,. j n,~,,,. 

rtn, I f)ol~t" I t11n).H I ,:,.;en,,• I u,,..,.. 1, 

rt,i, I m:rt-.,01,j..n~,.,1Jjn.1,·,•t.,, jU1J.lf-'' 

rt,u I mMt.r1o j tnUtt+ I UJfl.&. '• I n1,•-'• 

V&tilcle count tor oaeh road 
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOS H'119 HrlO H,11 H,12 H,13 H,14 Hr15 H,16 H,17 Hrl8 H,19 H'20 H,21 Hr22 H,23
<50 ,,. lOII lOII lOIJ 3.. "" 1300 2000 l,00 16'0 1500 1600 lSOO '"" 1'50 1100 1950 1900 1<50 1000 850 ""' 550
200 150 !SO !SO 150 l.. ,so .,. .,. ,so 750 ,00 ,., lSO .., .,. ,so 100, !<JOO 80l ,so ,so .,. ,.,
250 .,. 150 150 150 200 300 "" llOO "''" ,00 ,00 ... 8011 850 .,. 850 ,50 ,00 ,., 500 ,oo "" 250,,. 200 !SO !SO 150 150 300 )00 1050 1000 ,so ,00 .., 8011 ,00 .,. ,so 110, 1()50 80l ,so 500 "" ,.,
150 150 100 100 100 100 ""' "" 750 700 .,. '"' '"' ,,. '"' "" .,. '"' 650 ,., ,,. lOII 250 "''150 100 100 HIii 100 100 ""' ,so 700 ,so ,so 500 ,., 500 ,so "" "" ,so ,so "" ,so lOII 250 ,.,
150 100 100 100 100 100 ""' .,. 700 650 >50 .., '"' 500 >50 ,,. .,. 650 650 ,., ,,. lOO 250 "''150 lOII 100 100 lOII 100 ""' ,,. 700 ,so ,so 500 ,., 500 ,so "" "" ,so ,so "" !SO lOII ,,. ,.,
lOO ... 200 200 .,. , .. 4(111 '"' 1450 """ ""' llOO 1150 llOO ll50 1200 1200 ""' ll50 lll50 )50 .,. "" ..,
lOO "" 200 200 200 ,so 4(111 ,so 1450 ,.., rnx1 1100 11SO llOII 11SO 1200 1200 ""' l3SO 1()50 lSO .,. ,.. ,.,
lOO ... 200 200 .,. , .. 4(111 "" 1450 l.., ""' llOO 1150 llOO ll50 1200 1200 ""' "'" 1050 )50 .,. "" ..,
150 150 100 100 lOII 100 200 500 750 700 "" 550 550 500 550 ,,. 550 "" "" ... 300 "" 25(1 ISO
250 .,. 150 150 150 200 300 ,,. ll50 ll00 ,so 850 "" 850 ,00 ,00 ,so ,.., ,.., .., 550 450 .,. ,.,
150 lOII 100 100 lOII 100 200 .,. "" 050 ,so .., 550 "" "" 0'.111 ,so 750 750 550 ,oo "" ... ,.,1
250 .,. 200 200 .,. 200 350 .., 1250 ,200 ,.., ,so 1000 lOlO ,.., llOO 1150 ""' 1300 1000 ,oo .,. "" ,.,
200 200 150 150 150 , .. 300 .,. 1000 1000 ,so 750 800 )50 BOO l!5(J ,so ,so ,so '"' 500 ,oo 400 250
200 .,. 150 150 150 ISO 300 ... 1000 1000 ,so 750 .., >50 000 ... ,so ,so ,so '"' 500 4(111 .,. ,so
200 200 150 150 150 , .. 300 .,. 1000 1000 ,so 750 800 )50 .., l!5(J ,so ,so ,so '"' 500 ,oo 400 250
100 50 so 50 50 50 100 ,,. 400 ""' 350 ,00 300 300 ,00 ,00 300 ,00 300 250 150 150 150 lOl
100 50 so 50 50 50 11111 ,,. ... 400 350 JOO '"' lOO 300 JOO 300 300 300 250 150 150 150 ,.,
100 50 so 50 50 50 100 ,,. 400 ""' 350 ,00 "" 300 300 lOIJ 300 300 300 250 150 150 150 ,.,
200 200 150 150 150 , .. 300 .,. 1000 ,so ,so 750 800 )50 ,so l!5(J ,so 1000 ,so ),0 500 <50 ""' ..,1
200 ,00 ISO 150 150 150 300 ... 1000 ,so ,so "" 80l >50 ,so ... ,so 1000 ,so ,so 500 4SO .,. 300
200 150 150 150 150 , .. 250 .,. 1000 ,so ""' 750 '"' )50 ""' ""' ""' ,00 ,00 .., <50 •oo "" 250
200 150 ISO 150 150 150 "" ... 1000 ,so .., "" ,so >50 .., ""' .., ,00 ,00 .., 4SO 4(111 "" 250
200 150 150 150 150 , .. "" .,. 1000 '50 ""' 750 '"' )50 ""' ""' ""' ,00 ,00 .., <50 •oo "" 250
100 50 so 50 50 50 1(111 ,,. .,. 400 350 lOO "" 300 300 lOO 300 350 350 ,so 200 ISO 150 ,.,
100 50 ,0 50 50 50 11111 ,,. ... 400 350 JOO ,., lOO 300 lOIJ 300 350 350 '"' 200 150 150 100
100 100 100 100 100 100 150 ,,. 500 500 450 .,. 40, ,oo 400 .,. 400 400 450 '"' 200 200 150 150

1200 "" 600 •oo ... ,.. 1400 "'" '""' 30'.III 32(111 3100 2950 '"" 3150 l250 3250 3600 3600 3200 ,.., 2500 2f<IO l'"°
1200 ... .,. ,oo 400 ... 1400 2950 ,.,. 3f<IO ""' 3100 2950 ,... 3150 3'50 3ll<I 3"" 300II llOO ,,so ,.., ,.oo 1'50
1200 "" 600 •oo ... ,.. 1400 ""' '""' 30'.III mo 3100 2950 '"" 3150 l250 3250 3600 3600 3200 ""' 2500 21,10 ""'1200 ... .,. ,oo 400 ,so 1.,,, ""' '"" """ ""' 3100 2'SO ,... 3150 3'50 3ll<I 3"" 300II llOO ,,so 2500 '"" ,,,.
1200 .,. "" 400 .,. ,.. 1400 ""' '""' 3600 ""' 3100 ,,,. ,.,. 3150 mo 3250 3600 3600 3200 ,.., 2500 '""' "'''1200 .,. .,. ,oo 4<111 ,so ,.,,, ,,., '""' 3f00 ""' 3100 2'50 '"" 31SO mo "'" ""' 36<111 3200 2450 2500 '"" 19'0
1200 .,. .,. 400 .,. ,.. 1400 ""' '""' 3600 ""' 3100 ""' ,.,. 3150 mo 3250 3&oo 3600 3200 ,.., 2500 ,.,. "''"850 .,. ,oo lOII lOIJ ,so 1000 '100 ,050 2750 ""' 2'00 23SO ,.,. '"" mo 28QQ ""' 36<111 """ 2200 2250 2350 1750
850 .,. ,oo lOO lOIJ ... 1000 2100 2850 '"" "'" 2400 ""' ,.,. 2650 mo '"" ""' 3600 """ 2200 2250 "'" 1750... .,. ,oo lOII lOIJ ,so 1000 '100 ,050 2750 ""' 2'00 2350 ,.,. '"" mo 28QQ ""' 36<111 """ 2200 2250 2350 1750
850 .,. ,oo lOII lOIJ ... 1000 2100 2850 2750 2400 2400 ,,,. ,.,. ,... mo '"" "" 3600 """ 2200 "'" ""' 1750... .,. ,oo lOII lOIJ ,so lOOQ '100 2050 '"" ""' 2'00 ""' ,.,. ,... mo 28QQ ""' 300II """ 2200 2250 ""' 1750
850 .,. ,oo lOO lOIJ ... 1000 2100 2850 2750 ,.., 2<00 ""' ,.,. 2650 mo 28QQ ""' 3600 """ 2200 2250 '350 1750... .,. ,oo lOII lOIJ ,so 1000 '100 ,050 '"" ""' 2'00 23SO ,.,. '"" mo 28QQ ""' 36<111 """ 2200 2250 ""' 1750
850 .,. ,oo lOII lOIJ ... 1000 2100 2850 2750 2400 2400 ,,,. ,.,. 2650 mo '"" "" 3600 """ 2200 2250 ""' 1750
350 250 250 250 250 '"' 450 lOS<I l""' l,00 1250 HOO 1200 HOO H50 11.50 ll5Q 1]00 1200 "" .,. 550 500 '"'250 .,. 150 150 150 200 3S<I '"' ll50 USO '"' ,00 "" 850 ,00 .,. '"' IOOl lOOl '"' 550 450 400 ,.,
250 200 150 150 1SO 200 350 '"' 11.50 llSO ,so ,00 ,00 850 ,00 ,00 ,so lOOJ 1(1(111 ),0 550 <50 400 lOO
50 50 ,0 50 50 50 ,., 200 lOIJ lOII '"' 200 '"' 200 200 ,00 200 '"' '"' 1,0 100 100 ,00 ,0

100 100 100 50 50 HIii 150 '"' ,00 500 450 ""' "" 350 400 400 400 400 400 300 200 200 150 100

" " 11 7 7 " " .. 150 '"' '"' 1SO 1,0 150 '"' 150 ,. '"' '"' 111 .. " " ..
" ,. " " 20 2B " lS<I lOIJ 300 300 250 250 250 300 250 200 ,so 300 250 200 150 150 73

100 ,00 73 " .. 100 '"' 300 .,. '"' '"' 500 '"' 500 '"' ... 3S<I 500 500 4,0 250 250 250 150
100 ,. ,, 16 16 ,. 11111 lS<I 250 300 ,so 250 lOO lOII 300 lOIJ ,so 350 350 "" 200 200 150 100
7l " " ll ll " " 100 ,00 200 200 200 '"' 250 '"' ... 200 lOII lOII '"' 150 150 ... lOl
50 50 " " 20 50 .. 150 lOII 300 300 250 ,., "" 300 250 200 300 300 "" 150 150 lDII 100
50 50 "' " " " SQ 100 "" >50 200 200 '"' '"' 150 150 100 100 100 '"' 50 50 50 .,
50 50 ,, 16 " 50 .. lS<I 250 300 250 200 200 200 200 200 150 200 200 l., 100 100 ,00 .,
50 50 " 15 1• ,. .. 100 "" >50 '"' 200 '"' 200 200 150 100 150 100 '"' 50 50 50 .,

100 50 ,0 20 2l 50 11111 150 "" 350 300 250 ,., 250 250 200 150 150 150 l., 100 100 "' .,
50 50 " " 18 50 .. '"' lOIJ lOII 250 250 '"' 200 200 .,. 150 150 150 '"' 100 50 so .,
50 22 " '" 12 " .. 100 150 200 200 200 ,., 250 300 lOIJ 250 400 450 '"' 250 200 ""' 150
50 ,. " • ' 15 .. "' 150 lS<I lS<I ISO 1,0 100 150 100 100 100 100 '"' 50 50 50 .,

200 ,00 "' 50 50 100 200 ... "" ,so ,so 750 '"' 100 ""' 750 ,so 700 750 550 •oo 350 lOO 250
200 100 ,0 50 50 50 200 ,oo 750 050 750 ""' '"' ... 750 700 550 700 750 ""' ,oo '"' JOO ,so
200 100 ,0 50 50 100 ""' 400 ""' 850 750 ,00 ,., ,oo 750 700 >50 700 750 .,. ,oo ,,. lOIJ 250
200 lOII ., 50 50 so ""' ,so 700 B1111 700 ..., GSO "" 700 "" 500 ,so 700 ,., ,oo ,so ""' 210
200 100 ,0 50 50 50 ""' "" 750 B1111 750 ,00 ,., ,oo 800 750 .,. 800 850 ,., 500 ,oo "" 3'10
200 lOII ., so so 100 ,so ,so .,. ,so ,so """ 80l 8011 ,so ""' ,so .., ,so '"' 500 ,oo ,,. ,.,
250 150 100 50 50 100 250 ""' ,,. L050 ,50 ,00 ,00 .,. 950 .,. 700 ,00 ,50 ,., 500 .,. .,. "''" " • • • • so .. lOII "" "" 100 10, 100 150 1SO 100 150 200 1,0 100 100 100 .,
100 50 ., 50 50 50 100 200 .,. 450 400 400 400 400 500 450 350 500 '"' 4,0 lOII 250 ,,. 200
50 50 ,, " " so .. !SO "" 300 ,so ,so ,., 250 300 lOIJ 200 300 350 ,., 200 ISO 150 ,.,
50 50 "' " " 2l .. 100 ... '"' 200 200 ,., 200 200 200 '"' '"' L50 100 100 50 "' .,
so 50 "' ,. " " so 100 "" ,so ,so 200 '"' 200 200 200 150 200 200 1,0 100 100 100 .,
50 50 ,, L5 " " .. 1,0 ... 300 '"' 250 "" lOII 350 ,,. 300 400 '"' ,., 250 200 ""' 150
50 23 " 10 12 16 .. 100 1SO 200 200 200 '"' 200 ,so 250 200 ,so 300 "" 150 150 11111 100
50 50 " " " ll .. 100 ,00 '"' '"' ,so '"' 250 lOII lOO '"' 3S<I ""' "" 200 200 ... lSO

150 lOII 100 100 lOII 100 200 ,oo "" 0()0 500 ,so 500 <50 500 ,00 500 0()0 ,so ... 300 250 "" ISO
200 150 100 100 100 ,,. "" '"' ... 000 700 GOO GSO ... '"' 700 700 000 000 "" 400 350 """ ""300 250 200 200 200 '"' ""' ,00 1400 lJOO 1""1 "" "" ,00 ,00 l!5(J ,so ,00 BOO ""' <50 350 ,,. ""200 150 150 150 150 '"' "" '"' ... 000 700 ""' '"' ,oo 000 ""' '"' lOOl 1000 '"' 550 450 400 30)
200 lOII so 50 50 100 200 '"' 750 B1111 750 )00 '"' )1111 BOO 750 0()0 BOO ,so '"' 500 ,oo ,,. 300
200 ,00 100 50 50 100 200 400 ""' ,00 '"' .., .,., 850 '"' "" 7S<I lOOl noo "" GOO 500 "" '"'• • ' ' , • ' " 50 S<I so so so "' so 50 .. so so so 50 20 ,. ,.
' 4 3 I I ' ' 1) 50 .. "' "' "' ,0 "' 50 .. "' "' "' " 18 " l3

' 4 ' l , l ' " 50 S<I so so so so so 50 S<I so so so 2l " 16 l3• 4 3 l ' ' ' " 50 "' 50 50 50 ,0 50 50 "' 50 50 50 " " " l3
100 50 "' ,. 50 50 100 200 400 450 400 400 '"' <50 ,so ,,. 400 fOO ,so 500 350 lOO 250 200
100 50 ,0 50 50 50 11111 200 450 450 '"' 450 500 500 "" ""' 500 650 750 "" 4(111 '"' JOO '"'



Ca line 4 input for 2049 Q2 
Ro•dl Coon:U~ato tml I

tliii;lui;llrag' I Helghl I RoadT:,pe 
Pair X1 V1 X2 V2 '"'' Ccah4l 
R10 UUH.H UHO.H nnu..u 111-111.n 

ltHl mn,.n 111n>.,1 U)Jll,.N, u, .. , .. , 
R1U UlU't.Ho mu ... 11 1n1i..n 111.»Ulf 
11,,u fflt+t.O ;N'lt.),&,Q7 UJ."f.74 u,1f).,11, 

154R1,M aJJIU.H ll1 1f&.N ........ 111.f.1"-'I) 

111,n,11.1&1 ffl?J,t,&1 tllMt.» ,:»11~•.u u,m,, 
R10 I-JJUU1 UU41'.IU ni..,.n U1U4 . .H 

1t1•• mna,1)1, ,Nl"),U ,:»..,·1,n, u, .... ..,. 
R1&0 a:1uu.u ll1 1H.U U.J.M1.H 11 1to J .• U 

lt.10 uu,u, m,,._.., UJMU,41 U1MU t 

R1U Wft.:I.M UHO,Ni 11 1-nu ,1. n, .. 2.u 
lt1U uu,4.CII UIIM,._U UUIU.1' u,w.111, 
R1U WNU1 WM"t.No IM4 JIJ7 lll-4 1,4 .. U 

lt1U uuw .... n:UH.d UJM:t.M Uf.Wt.J? 
R1H UHH.H tnl'l'1.H UJ:tMM lll~AJ 

R1U U3MUI &nll:t.1.4. .,,......, 1n:1nu 
R1U ...... tnll:t.M UJ-117 .11 122 111. .U 

ll1U uun.n .H2 1?:t.M eunM• u,,u..,. 
R1U ~Q1f.,11 tn 2H. U UOll.M lilJ.M .. U 

11:,,0 UtOM.,. an2:1,.si l:Mtt? ... t IUJU.11 

111,u,1tu"I mM,,?f. j ,t111n,M j 1~• I u,w.u .,
1t1n I m,,,.o,, j 111m.ia I nJ.'1M4 I u, .... .. o 

1tu1 I mq,, .. j ,t11u .. :, I •»s,,J., I u,..,..,,. 

~,,, I '-),11.1,,,M j tn:,,.u I n,.1,tJ.• I u,M.n 

~•n I '-),Im,,. I -tn11).» I ,,.H.,., I ,u,u,41, 

V&tilcle count tor oaeh road 
H,G0 Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOS H'119 Hrl0 H,11 H,12 H,13 H,14 Hr15 H,16 H,17 Hrl8 H,19 H'20 H,21 Hr22 H,23

50 1• 10 7 • 12 ., 50 100 150 150 150 150 200 250 250 200 300 350 250 200 150 ISO 100
50 22 14 10 ll l7 ., 100 200 200 200 150 200 200 200 200 150 250 250 200 150 100 100 100

150 50 "' 50 50 50 150 250 ,,. ... soo 500 ... <50 soo .,. 350 ,so ,so lSO 250 200 .,. 150
100 50 ,. 50 50 so 1110 250 .,. 500 450 4110 ,oo ... 450 400 300 400 400 300 200 200 "" """ ll • 5 7 10 " " 100 150 124 122 123 122 174 l7Z 117 m "' 1'8 lll 111 lJ0 ,.
" ,. l2 • ' " "' " 150 150 150 150 1,0 150 150 150 1110 200 200 100 100 100 100 100
1, ' 5 ' ' ' lB 50 50 .. 50 so so so so 50 .. so so " 1• ll 12 'l7 ' 5 4 4 7 lB so so ., so so so ,. so so ., so so " 16 " Ll '1, ' 5 ' ' ' lB 50 50 .. 50 50 50 so 50 50 .. 50 50 " 1• ll ll 'l7 ' 5 4 • 7 17 50 so ., so so so ,. so so ., so so 23 16 " Ll Ill
1, ' 5 . . ' 17 50 50 .. so so so "' so 50 .. so so 23 1• Ll 12 Ill
l7 ' ' • • 7 lB 50 50 .. so so so ,. so 50 .. so so so 20 l7 " ll

100 100 100 50 50 50 100 250 300 250 250 .,. 200 250 200 .,. 200 200 200 150 150 150 100 100
100 100 100 50 50 50 100 250 300 250 250 250 2,0 lOO 300 300 350 350 350 lOO 250 200 200 ISO
100 100 so 50 50 50 100 250 300 250 250 .,. 200 250 200 200 250 250 200 200 150 150 ISO 100
500 400 350 lOO 250 2.. 450 ,00 .,. ... ... "'° "" ,00 ... .,. ... ... 750 ... 550 450 "" ,so... 500 400 300 250 300 ,so 1200 lSOO 1'00 1200 1100 lJOII 100 1100 1050 1050 1050 1000 ... 750 ... 500 ,so
500 .,. 350 lOO 250 2.. 450 1000 1300 1100 """ 950 1000 ""° 950 950 1000 1000 950 "" 700 ... ,,. ,so
50 23 ,. 15 12 15 ,. 50 50 so so so so so so 50 100 100 100 so 50 50 50 .,

100 100 ,. 50 50 50 ,oo 200 250 250 200 .., 200 200 150 150 150 150 150 1,0 100 100 100 so
150 ISO 100 100 50 100 150 ,so 400 ,so ,so ,so ,so 400 ,so 250 400 400 400 ,so 300 250 250 200
200 150 150 100 100 100 200 ,110 ,,. ,so ,so 4110 "" 450 400 400 ,so ,so ,so ,,. lOO 250 "" 200
250 200 150 150 "" "" 200 ,,. "" ,so soo 500 ,,. "" ... "" ,so 700 700 ,so 500 <50 400 300
150 150 100 100 100 100 150 ,so .,. ... 350 ,so ,so ... 350 350 ... ... ... lOO lOII 250 250 200
150 150 100 100 100 100 150 ,so .,. 400 350 ,so ,so 400 400 400 400 4,0 400 ,so 300 250 250 200
lOII 250 200 200 150 1 .. lOO ... .,. 750 700 650 ,oo 750 750 750 000 ,so 000 ... 550 SOIi .,. 350
250 200 150 150 100 150 250 ,so ... ... ,so 550 ,,. "" ... "" ,so ,so ,so ,,. <50 400 "" 300
500 350 lOII lOII 200 200 450 ... 1200 1050 l(J>O "''" HOO 1200 1200 mo 1350 ""' 1350 H50 1000 850 .,. 600
<50 "" 300 250 .,. 200 400 900 ll00 l(J>O ,so ,,. 1')00 1150 ll00 ll50 l,SO 1300 1250 1050 900 750 ,.. 550
500 .,. 350 250 250 2.. 450 lllOO 1300 1150 HOO "''" HOO 1200 1200 1200 1300 1350 1350 HOO 950 800 ""' 600
550 .,. 350 300 250 250 4,0 1050 1'50 ""' HOO 1050 HOO ,.,. ll50 ll,O l,SO 1300 1200 1050 900 750 ,.. S50
350 300 250 200 150 200 lOO ,so .,. 000 700 650 ,oo ,.. ,so ... ,so ,so ,so 500 <50 ... "" lOO
250 .,. 200 150 100 150 ,,. ,so 700 ... ... 550 "" ... ,so ... 700 700 700 "" 500 <50 400 300
350 250 200 200 150 1.. lOO '"' .,. 750 700 ""' ""' ,oo ,,. ... ,,. ,,. ,,. 550 <50 ... 400 lOO
350 ,,. 200 200 150 150 300 ... .,. 750 700 ""' 7,0 800 000 .,. 900 ,so 900 7,0 ... ,so 550 ,.,
200 150 150 100 100 100 200 400 ,00 450 400 400 "" 400 400 400 400 400 400 "" lOO 250 250 200
lS Ll ' • 7 • " so so ., so so so ,. so 50 ., so so so so 50 so "50 50 22 .. 1• 18 ., 50 100 100 50 so so so so 50 .. so so so 50 50 50 "'50 " l9 16 " lS ,. so so ., so so so ,. so so ., so so so so " 22 17
50 50 ,. 1, ll 15 ., 50 100 .. 50 50 50 so 50 50 .. 50 50 50 50 50 50 "'so so l9 16 " lS ., so 100 ., so so so ,. so so ., so so so so so so ,.
50 50 ,. 1, ll 15 .. 50 100 .. so so so "' so 50 .. so so 50 50 50 50 "'100 100 ,. so 50 so 1110 200 ,,. 200 200 .., 200 250 250 ,,. 250 250 250 200 200 150 "" 100
22 19 15 12 11 12 10 50 50 .. 50 so 50 "' so 50 .. so 50 50 50 22 22 17

100 100 ,. 50 50 50 1110 2110 250 200 200 .., 200 200 200 150 150 150 150 1,0 100 100 100 so.. " .. .. .. .. .. 2110 200 200 200 100 200 2110 200 200 250 250 250 200 2110 150 ISO "'100 70 .. .. ,. ., " 150 200 200 200 .., 200 200 200 250 250 300 250 250 200 200 200 "'•2 " "' ,. 22 " )8 1110 100 1110 1110 100 100 1110 73 " 10 .. .. .. .. " " 31.. .. ,. 57 " " " 200 200 200 200 172 m m "' ll7 116 us "' ll2 lll ,. ,. S7
1110 100 70 .. " .. 100 !SO 200 ISO ISO 150 100 150 1110 100 1110 ISO 1110 100 1110 1110 100 ,.
10 7 ' ' • • • ,. " 10 l7 14 " l2 ll • 7 s s • • ' l '.. " l2 ,. • • l& 50 50 ., so so so so so 22 21 10 10 " " 11 ll '22 " " ll 10 l2 11 50 50 "' so so so ,. so 50 "' 23 20 " lS ll 12 lD
50 50 23 20 ,. ,. ., 50 100 1110 so so so so so 50 ., so so so 50 50 50 .,
50 50 23 20 16 ,. ., 50 IOO 100 so so so so so 50 "' so so so 50 50 50 so



Ca line 4 input for 2049 Q2 
Roa.di Coon:m-.ate tml l.,~;~~., I Helghl I RoadT:,pe
Pair X1 V1 X2 V2 '"'' Ccah4l

""' I-HU.I.ff. -IJ:2 U4.11 nn,,.i, lllW..U """ mo1.~, ..,,..,. uu,,.... Ul-14J• """' I-HU1.CII- -IJ:2 30.N- nJ.t i.u. ,,,_,, """ ..,.,.,.. ........ nJ_...,.,. Ult,iJ,.Ot """' ..J,J....,N. -IJ:2 10.ot U. JMJ.44. ,,,...,,,.,. m,,.,i. N;l:JIN,t• ui,,n,n nn,1.u1

""' 1-HI.U.U -IJ:2 31-1.U U. J.4U.U IH. Jll..4 1,.,. m•u.,1.1, m:,,u.,•, UUIUI, Ut.Q,.U

""' a:IH1-I.H .IJ:2 01.M nw,J..n ,,,__.,
"'' UUH,H ..,_ .. IU11UJ.1 1m1.u,

"'' WIU. 11 Wl14.H D lo:JHJ1 -~·'"' muu, lnU4.Clt 1:,.6'4,,U IU,A.:M.J,
IIH•RtG'J WW.I» llH1 .. 11 1~17,H •~1

lllll(ll•ltt01 IWU1.M lndU1 1unu1 ltt_._._.,
RIH•RtO'J uun.11 -IJ:2 tt4. "1 1~7:U.11 lll4-1 1.U

llll(l l•ltolOl unit.,, »26'1,U U3MU1 n:t""'..u
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H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOt! H'119 H'10 H'11 Hr12 H'13 H'14 Hr15 H'16 H'17 Hr18 Hr19 H'20 H'21 Hr22 H,23

19,54'4 19.4771 191,21:152 19,HQ: 19.5347 1913311 13,.3130 29,2122 31.56591 23.1930 ZS.8342 24.8197 22.8104 lJ.2580 22.9113 2-t.2346 26,5566 25..8228 26.3S7l 21.~ 13,5433 21,1212 21.4902 20,"4022
19.s.494 19.4771 19.2052 19.1%2 195347 193H1 ,._.,,. 2'!1.2U2 1156S9 ,u,.. 2S.8342 24.8197 22.8104 ll.2S8CI 22.9111 24..23415 26..55156 2S.8228 215.]S71 a9808 19.S-431 21.1n2 H.A-902 20.4022
19,54'4 19.4771 191,21:152 19,3'9Q: 19.5347 1913311 13,.3130 29,2122 31.56591 28.1930 ZS.8342 24.8197 22.8104 lJ.2580 22.9ll3 2-t.2346 26.5566 25..8228 26.3S7l 21.~ lj,5433 21,1212 21.4902 20,4022
19.s.494 19.4771 19.2052 19.1%2 195347 193311 l9~ll0 2'!1.2U2 1156S9 ,u,.. 2S.8342 24.8197 2211104 ll.2S8CI 22.9111 24..23415 26..5566 2S.8228 215.]S11 21.9808 19.S-431 21.1n2 H.4902 20.4022
19,54'4 19.4771 191,21:152 19,3'9Q: 19.5347 1913311 13.3130 29,2122 31.56591 23.1930 25~2 24.8197 22.8104 lJ.2580 22.9113 2-t.2346 26.5566 25..8228 26.3S7l 21.~ 13,5433 21,1212 2l.4'Xl2 20,4022
19.4101 193203 19.2188 19.447S 19.4644 19.2515 19.6109 21i1457 2'!13148 25.'!!047 24.11529 23.5911 22.03M ,,_,... 22.5271Ei 24_1654 26..'!1612 27.4013 27.%815 23.0232 U!l.1Ei610 20.18S6 2o.9419 19.ot901
19,4103 19.1203 191,2188 19,4475, 19.464-4 191.2535 lj,6109 26.3457 29.ll~ 25.9047 2-4.1629 23,59113 22.oJ:6S 22,7'158 22.5276 24.1654 26.96JZ 27.4013 27,'%86 23,0232 lS,6610 20.18S6 20.9431 191,4901
19.4103 193203 19.2188 19.447S 19.4644 19.2515 19.6109 21i1457 2'!13148 25.'!!047 24.11Ei2!1 23.5911 22.03M ,,_,... 22.5211Ei 24_1654 26.'!1612 27.4013 27.%8fi 23.0232 U!l.1Ei610 20.1856 ,..... 19."'901
19,3732 19.2675 191,2283 19,46ll 19.5036 19.2735 13,6271 26.34291 29.1142 25.9014 2-11.1621 23585:S. 22-02891 Z2,6957 22.51'4 24.1552 26.952' 27.3767 27,95,81 23,0128 ,._...., 20.1708 2032~ 191,4937
19.1132 19.2675 19.2283 19.4611 195036 19.2715 19.6271 21i1429 293142 25.9014 24.1621 23.5!55 ,,,,,., 22.1Ei9S7 22.5194 24_1s52 26.9521!1 21.J161 27.9Sil 23.1:1121!1 ,._.... ''""" 2o..92!4 19."931
19,3732 19.2675 191,2283 19,46ll 19.5036 191.2735 13,6271 26.34291 29.1142 25.9014 2-4.162.l 23585:S. 22-02891 ZZ,6957 22.51'4 24.1552 26.952' 27.3767 27,9S8l 23,0128 ,._..., 20.1708 2032St 191,"937
19.3732 19.2675 19.2283 19.4611 195036 19.2735 19.62'71 21i3429 2'!1.3142 25.9014 :M.162.l B.585S 22.0289 ll.6'957 22.5194 24_1552 26..9521! 21-3761 27.95,8.1 21.01.28 18.""'3 20.1708 20.921W 19."937
3l9<MS 31.9241 39.4086 l0.S5?8 lo.G808 '""'°'

,. __
35.8747 21.1122 37.llSS 36.,2884 3Ei.oG57 41.2314 32.0238 30.5259 30.7412 21.(llSS lU648 1'...0 20.4234 23.85'4 36.8327 3U607 H,8741

33.!NMS 31.9241 39.06 20.:S-578 20.6808 36.9402 ,,_..,, 35.8747 27_1722 37_1]5,8 ,._,... 36.0657 41.2114 32.023! 30.5259 30.7412 21.0885 i,_.... 16.0990 20.4284 ll.l!m Jlil!U7 36..8607 24.e:141
33,9<MS 31.9241 39.408Ei l0.S5?8 lo.G808 '""'°' 33.3409 35.8747 27"1722 37.llSS ,._,... 3Ei.oG57 41.2314 32.0238 30.5259 30.7412 21.oess lU648 1'...0 20.4U4 23.85'4 36.8327 315.8607 24,8741
U!NMS 31.9241 39.4086 20.:S-578 20.6808 36.9402 ll_l40!I 35.8747 27_1722 37.135,8 ,._,... 36.0657 41.2114 32.0238 30.5259 30.7412 21.0885 .._.... 16.0990 20.4284 ll.8m Jli8U7 ]"8607 24.e:141
26.SlG,3 ,....,. 28.3.149 20.S5?8 lo.G808 26..9276 hi.~445 3U'31 21.nss 30.il37 29.G-SS2 30,7S39 32.4058 ?4.4742 2S.ff47 U.092S 21.ffUi 1U712 Ui,S83Ei 19.8330 24.0367 3&1613 38.S:791 23.3Si:u
21i!li3 2!1-"20 21!.llO 20.:S-578 20.6808 26.9276 26.7445 3Ui731 21.nss 30.9137 2!1.MS2 30.7:S.]9 UAOS! 24.4742 25..9647 28..0!12> 21.!1!116 19..9722 16.5!36 19.1!3]0 24.0367 3&162] l8.Ji7!11 23.3591
35.214Ei 3A.A827 32.0SGO ....... 36.-.1030 3g,s;35 ,._..,, 40.242S 30.7164 4(M)l92

,. __
41.lSSO 43.0-UEi 3iiS.2'97 37..043Ei 40.3528 35.5992 31.8Ei21 30.7360 33.0'303 37,3,t!i -4&7535 •s.3601 37.89S7

35.21'16 ~..4,827 U.C860 30.6634 36..1030 395935 ,._..,, 40.242:S. 30.7164 40.0192 ]8..90!!6 41.1:S.50 43.0446 36.21!17 37.04]6 40.3528 35.~2 U.862.l 30.7160 B.C903 37.3396 48..7535 48.3601 37.11957
3S.214Ei l-t.4827 32.0SGO ....... 36.1030 3g,s;35 ,._..,, 40.242S 30.7164 40..0192

,.__
41.lSSO 43.0-UEi 3iiS.2'97 37..043Ei 40..3528 35.Ml 31.8Ei21 30,7360 33.0'303 37.3»6 -4&7535 48.3601 37.MS?

7H522 1!1.71SS 21.C902 30.0411 3(U640 29.625,8 73.7733 91.1754, 681)728 80.082'!1 74.4184 8.IA10 82,6046 !7.4262 71!.4954, 1!1.9052 ,...,... 82..1180 ...... 81.U2S 102.7666 116.A007 104..37!1!1 86.1635
73.S522 81.71$5 27.ce,oi 30-0411 ..., ... 29-62$8 73-7733 91.1754 68-.0728 00-082!1 74.41,8,11 ,81Al43 l2.&046 sum: '8-4954 81.9052 7,a._3,4,x; ,e.i:.11,81) ....... il.112$ 102-76" ll'-409' 104.-3759 U..J&lS
73.:S-522 81.71:S.5 27.C902 ''"''" 3(U640 29.625,8 73,1733 91L1754, 68.0728 80.082'!1 ~.4184 81.410 82,6046 87.4262 7&.49154, 81.9052 78..3-466 82..1180 ...... 81.U25 102.7666 116..400i7 104.,37!1!1 86,1635
73.$5-22 81.71$5 27.ce,oi 30-041.l ..., ... 29-62$8 73.7733 91.1754 68-.0728 00.082!1 ,4.41,8,11 ,81A143 ,82.&046 sum: '8-4954 81-9052 ,...,... ,82.11.81) ....... ,81.1.12$ 102-76" U'-409' l°"-3759 ,8Ei.J'35
73.:S-522 !11.71:S.5 27.C902 ''"''" ]()06'0 29.625,8 73.1733 91L175' 68..()728 80.0829 R4184 81.410 82,6046 57.4262 7!1..49154, 81.9052 7&.3-466 82..1180 ...... 81.112:S. 102.7666 ""'°"' 104..3759 86,1635
46,.1206 ....... 4U$'9 $5.$418 !,3.749' 5:2-654"9 47.~ Ei,4.8(1,$ 40-lffl $1.C,040 52A61A 5$.,89-43 57.,004 SU<Q0 51-il29 '"'°' $2.45-93 S0.5332 47.'3'9 so.mo $7.$428 73.7092 ,.... , 54.:21$&
46,,3548 47.3405 48,E5691 43,91506 '2.93916 52.65'9 "~'"" 62..5,803 38JH06 50.3-4}.8 -19.69152 5111361 53.5264, ,7.326,S 47.7428 50.81&91 4.3.0996 42..0708 391.1630 40,6846 ,151,4,816 63.7171 61.1175 46,9230
4'-3548 47-3405 4U$'9 4.3.9505 42-939' 5:2-654"9 4$..,8180 .....,, lUlOEi ....... 49-6-952 5t..83&J 53.52'4 47.32'$ 47.:1428 ,...,.. 43.0096 ,,.,.. 39.1630 40.6!46 49.4.8-16 63.7171 &1-1175 -4Ei.~30
75.1328 75.0022 71.0747 76.S.38S !11.3832 72.7'908 n.""9 84,2258 67.7'910 78..~li, R4968 i'j,JA.B 78.4272 n.1001 70..9450 77,.1473 76..IM6 .....,, M,3730 67.612 8J.273S '99,2067 85.6235 7B,M34
74.7111 74-68-VI ,o.4207 7'.$037 71.779' ,u,si5 74.5('60 8,4.8217 68--3"911 79_104-4 ,-4.)30' "-""' 78AU$ "·°"" 71-5159 7'-918$ 73.c.elS ......, G,7.18'4 G,7.1931 9:).142$ '95.99$"9 ...... , 74,(SO,I
83.4457 7'9.42.68 82.5373 SUi443 !11..6'9}.8 8353915 ., ..... 91L259S 76.4600 ....... 83.2086 87.15i'j 86.6152 84.!ffi03 ,._.,.. 84..11991 83.()1)35 7S...9108 73.2232 73.!B-87 84.3666 ....... 92.52-1.2 8L8140
83.4-457 79A268 ,82.$1'3 ....... Sl-Ei9l8 ,83..$395 8:3.'91!:G, 91.2!,9$ ,......, ....... il-2086, ,87.1$'9 JlU152 ....... ,._ 8-4-1199 83-093$ 7$.9J(M3, '3.2232 '3-9l87 84.3666 '99.l899 92..$212 .SUJ:14(11,,u... 74..626'9 81.6'291 80.2971 IU.l7S7 76.4023 78,5313 9!0.:S-5591 77.2466 ...... , 82.9207 Ui,5740 87.4SBCI !16,19'11 791.7476 84.7357 82.0381 78.1148 77.0S5S 7:S.,6183 85,,2877 '99,8833 91.5230 791 .6'1~
1!11.4s«J 1~- 77.7111!1 71it867 l!ILUS1 ,,3 ... 79.5190 l!l'!l.157S 1 .... , 1!17.1410 82.8832 Ui.4127 84.5ll1 !S.6541 19.4216 1!1,Ui308 l!IU70l!I 71!1..2093 75.0712 13.S757 BS.475.1!1 '9&7318 91.901~ :t9.81M
80.307:S. 80..057'9 76,SSM 81.S7S.1 !!15.706'9 78.1:111913 78,1135 88.2623 75.5267 88,;28911 84.3:S.31 88.0:S.'92 86.53691 .. ,...,, 80.9302 86.321)91 81.Z9U ·~- 76.4050 74,Sl:391 84,2631 l.Ol.0791JO ...,,., 791,J74'9
84.1312 1!45675 85.4168 87.2'!!04 !W.4475 815623 BS.0380 94.0Y2 87.2515 9.3.907'9 88...4126 91.6161 88.6754 !!il!!l.1424 81.0161 !6.5131 !li.9721!1 80.8718 ,..... 14,j!06,l!I BS.026S %.1518 .B8..97S! '9.141~
83.1017 81.7508 82,04691 82..14291 !!15.2170 &il.7011 83,1736 913. 4.Sfi.Ei 85.8423 915.41184 91.7208 '4,7Sl2 93,69137 ~1.7908 ...... , '°-52.37 88.3182 83..-8033 80,1432 78,S.l8CI 816.91563 102.n81 92.5301 8UOL3
73.47.BCI 71.9590 71.1!457 1!11.1881 76.7588 '1.2888 74.1BS1 1!12.6019 695141 1!11.031Ei3 76..9347 80.9774 80.5860 71!1.416,2 7!a.J911!1 1!11-1041 76..5887 12.8717 11.9168 ,c.11!110 j!CJ,8649 '97.9473 90.230!> 14.Z£8
70.:S-242 66..6285 73,7104 S5.541B 611.4'908 691..6586 e.,3ce3 85,47'97 72.1522 7'9.6173 n.,.., 77.3653 74.97'991 n,39'191 70.l:S.'91 76..4172 78.4275 70.5147 66,6267 68,21:1591 etl,19391 '911,1722 34.0577 78,6350
159.6514 6932S2 70.l!l!iili 71.483S Ei1.4035 69.2035 69.7742 1!15.14315 ,._,... 80.11232 73.9301 19.51.3.4 81.80815 71!1.7401 ,,_.,... 7'9.71SQ 76..2147 11.1956 ,o..... 6.1!1.1740 79.204S '95.0644 85..1684 11.9698
66.:S.26 733213 60,1454 6&2!122 611.4'908 5:S..2137 7Ui:s6 8,4.8930 73.4280 ,.,_.... 74.1815 78.0123 75,ll:IIIS n,41.H 691.0023 75.83791 76..4971 70,,391311 67.0728 67,Sll2 ~.1038 ,2-06,79 34.0522 7:S..2050
74.SU.7 73..4801 64,j!CJ29 ...""" 64.2162 6331S'9 6!,.1192 1•"""' 1Ei3.6039 73.1995 1:8.Ma! 71.%46 13.1S06 n.2.B:i!O 67.096Ei 72.lUIEi ....... ....... 64.7S18 61.5421 74.14415 ..... , "-"°' 69.1024
66.2512 ''''"" 66,3326 ...... 1 67.464'9 66.1411 66,.52JO 77.3274 62.2774 72.1860 68.2085 72,36'98 71.7s.3S 10.S~S 67.16291 72.4656 6'9.7444 66.7873 64,5110 63,4.114 72,:S-3111 U,i:M122 80.1.326 67,6773
63.06-42 63.497a 62.795:S. 609:38 64.25:S.1 64.D410 .,..,., 75.S60 62.6391 70.oot.li, 66..31!10 71.00H 70A856 !B.2122 M...9167 7152.5:S. ........ 66.1716 63,6657 62.4012 ,,_.... .!S.5749 79.0830 66.91110
70.2643 70.0212 G,9,S,244 ....... G'-6483 ""1001 69,GOSl 83.0379 ,._,,.,. 7'.56$7 75.57'1 78.1028 n.a234 1'Ei.32S7 70.6$89 7,8.1712 7-4.i3SS 68..6712 GEi,1458 G,S,8439 74,8003 .S,,Ei416 ,82.4407 70,9609
67.4878 67.D!l57 66.9789 67.8198 67..4990 67.6364 67.JSJ:2 7'9.7'972 '8.3577 78.6327 n.a13,4 77.2089 76.]976 7S.3664 70..1838 755249 72.778.1 ....,,, 67,689:S. 66.4637 75.4281 87.7'905 81.0056 70.llli62
82.32ZEi 82.1616 ,8U70S 8U2SCI IUS83 ,8:2,0096 82,4hi2 96.ISOl 84.0594 ,,..,.. .SS..1091 ....... ,8S.8234 as ..... ··- 81.4392 n.a,ss 71-'647 6-9,61'4 68,1$70 n.7.a10 '91.8210 ,84.t.5S8 72,643'
1!3.2'9'!17 1!3-162,4 83.2040 1!3.3700 !B.7M5 83..()770 1!1.BOO 97.4354, 1!4.M.ll 95.0075 85.1111 ....., ....... !3.2'922 74.0S'97 78..0867 75.603-1! 67.98'!11 63.]1!71 62.64]1 71.3504 .!S.2080 78.6306 67.36!1
n.:un ....... ,8U454 ...,.,. SU1?6 ,87,GG,13 87,4:5,40 102.6678 97•.1,827 100,tH? i2.AS31 iS.8234 il.2767 !U,11-41 79..6874 S&.9212 83.Ml 71-2305 G,S,6-973 67,C,640 ?Ei,4481 .S,,7-414 79,4290 74,l813
88..5719 8'9-19S'9 88.9262 90.17:38 !'!l..4]04 ...... , ...... 102_n25 93.887S 9'!1.5581 91.5758 92.79'!16 88.6088 B8.2&SS 71.0178 .....,. 8U776 72..1717 M.5202 M.8483 75.4647 87.~31 78.8550 71.7441
S,,S87S 87.27S2 ,88,0$72 """"" SllnlSOO 38.7093 S8,0•U6 105.0913 96.9231 102.7087 ,2.27'94 is.6723 il.288Ei !ICl.93lEi 79.62-49 86..7'71 0,,'680 71-3042 .,.,., GEi.1959 ,._.... ... ,... 79.EilOO 74.337&
l!l'!l.7'95S 1!8...2363 87.8996 ...,.., 1!8..4]37 ..~,.. .. ...,, 102.6431 94.3746 100.1611 8!1.8UIJ 93.1641 88.7139 !IB.6'!12S 71.2201 1!65198 1!3.0843 7L5lH ....... M.2119 75.61!12 U.361] 78.7721 71.4622
96.9')3 97.SlSO '7,SG'7 97,7-41.Ei N.Ei8GO '7.8801 97.~7 108.1918 lOL.&US lOS.87,81 "·"'° 10I,7l&S 'ffi,73'ffi N,2&)0 ,BS,0$79 93.083 91.382:S ,80.133;8 73.6768 73,SOOS Sl,8037 '95,9M4 ,8S.S0)8 82.4904
SB.786-S 88..7478 88.7'812 9!0.1266 !593877 89.01919 !B,]390 102.1293 913.8'947 91'!1.4591JO 8!1.2li'O 9211232 88,37'94 !!8.1968 ,...... 84.1506 82..8832 71.5195 64,,66'!12 64,,!1Ei54, 75,,0528 8&.8578 ,....,. 72.!11172.,_..., ..,,.... ,81.:2916 83.83l4 ..... ,. ,83..$535- 99-3701 100..«130 91-9118 9'-3883 ...0009 93A158 ,89.10'4 S9.21A9 ,uoss 85-14'6 82-19$9 71.-2Ei01 ...... "·""'' 7$.2093 ... ,,.., ,....,, '4.(,1)0,..,... 87.9491,,11 88.0318 89,3187 .... ,.. 88..7333 ~.7051 102.95,891 915.1681 100,65-tS 90.7318 93.99120 89,6132 !U71S 7!..3:S-56 85.088.1 83.1838 72.5:S..37 M.9Sts 66,Xl24 ,._.... U.6874 79.3876 74,"632... ,... 9u99, ,e.7.99,84 8&9'815 H-192' .. 3 ... 90.7l91 103-0448 92.94Eiei 9i-2'85 90-7332 94.1817 ,8U,8'3 89,4844 ,....... 85-l840 81-9949 ,..,., ..... , .. _,... ,ei.$'1$ ..,.81$3 '9..$'3159 ,un,
66.6564 65.6518 M.Sl20 """" 66..0677 65.7804 66.1536 7'9,6861 75.2317 7'9.9111175 71.4731 74,7406 72.IS991 74,0IJ72 65..5353 72.3320 ,._...., ...,.., 62.2878 591.:3883 68,5,84:S, .80.4817 71.9819 65.•268
6'.7253 6'-658' G,Ei.$91$ ... ..,,, 67.0G,71 ....... ...... , 7,8..4791 72-lO,O 7'-8,42 63..,8$1:9 '3A602 ,o.9$49 11.6482 '3-337$ 70.0138 68--8270 .,_,.., 59.544$ 57.913$ (,8.7,898 .e,o.s,os ,u3es G-S.6376,
7('68'0 70..7'937 70.6902 70.87:JO 703937 70.7'911 "'-""' 83,71491 7'!1..1'94S ..... ]() ~.'9481 78.7906 7:S..1450 76.0~1 67.'9406 73.6497 71.064,1 65..4786 60.7627 58.2053 ....... 75,91,857 67.45o1.6 61,3715
73.68,.42 73-8'3& '3.8:331 74.0902 74-1401 73-9076, 73_;740 85.7404 79-l6Sl ...... , >$Am '9.7$8.8 76.1047 ?8.26,S,8 '8-1$48 75-lG,70 75_2,es G,7.0$64 &l.92-4$ S-9.9926 68.$'38 ,._...., ,w,, U.91,79
73.68'97 71.7'!1,&,11 71.50591 72..1319 72.3614 72.0191.a 73.-1342 82..7780 77..()276 78..4B6 71.4458 7:S.,6873 72.470!il 74,4028 ...,,.. """"" 72.17H 64,,,2621 60,32191 591.322:S. 70.03-4:S. .SU245 723162 68...07
76,.06,96 74-6'-3' ,4.61.30 75.0409 75-l,8$5 '4-931' ,._,... 85.833$ 80..8219 8,4.(M3,:2(1, ,-4_9:s,o, ,._,... 7$.,927 ?8.8598 ......., "-04'4 7G,..1A88 ...,,., G-$-3132 G,3.7257 ?3,1,(Mµ ,84.4929 '4..9&1,,8 70.424-4
76.06,6 74..6637 14,6.130 75,l:IIICS 75.28:S.5 743317 ,._.... 85,833:S. 30.82191 84.0820 74.9507 791.50'14 75,79127 18.8~8 691.4467 77.1:11174 76..1488 691.2701 6:S..3132 63,7257 73,10S4 84,4'929 743618 70,4244
7&.161S 78.4308 11!1.0480 7&.711'.6 78..9811 18.3911 7B.5Sl5'9 1!17.9:BM 1!12529S !li.8492 1!1.J17S 83.1s.45 "'-"""' 9.9'!157 14..0017 1!12.71H B4.S4sa 7S..5155 7t.o326 69.5814 79.Wl ...... ....... 77.::1430
78.361:S. 78.4308 78,0480 78.7105, 783-837 78.3977 78,556'9 87,91-86:S. 82.5295- 86..34912 i'!Ul75 83,154:S. "'·"""' !B,ffi7 74..69117 82.7737 ~.545-!!I 75.5355 71.6326 691,5874 ~.6821 ...... 7iMM 77.:2430
7&.161S 78.4308 11!1.0480 7&.711'.6 78..9831 19-3917 7B.5Sl5'9 1!17.9:BM 1!12529S !6..8492 1!1....H7S 83.ls.45 "'-"""' !9.9'!157 14..0017 82.1131 84.S4S-! 15..5155 11.03215 69.5814 79.WI ...... ,....., 71. ::1430
78.361:S. 78.4308 78,0480 78.7105, 783-837 78.3977 78,556'9 87,91.86-S 82.5295- 86..84912 79.,3175 83,154:S. "'·"""' !B,'957 14..69117 82.7737 ~.545-!!I 75.5355 71-0326 691,5874 ~.6821 ...... 7i.4489 n.l430
7&.1615 78.4308 71!1.0480 7&.711'.6 78..9831 78.3911 71!1.5Sl5'9 1!17.9:86S 82529§ !li.8492 1!1.J17S 83.1S,45 "'-"""' 9.9'!157 14..0017 1!12.71H 84.S4S-! 75..5155 11.0326 69.5814 79.Wl ...... ........ 77.::100
78.3615 78.4308 78,0480 78.7105, 783-837 78.3977 78,5569 87,91-86-S 82.5295- 86..84912 79.3175 83,154:S. "'·"""' !B,ffi7 74..1)9117 82.7737 ~.545-!!I 75.5355 71-0326 691,5874 ~.6821 ...... 79.4489 77.~30
74,0ii,,19 74_1J12 B.9662 74.244S 745676 14.24S6 74.~0'78 1!13.S!!,20 71i!1328 80.7128 73_2759 16.1805 72.57H 74.78SCI M...2714 725508 70.9271 64.0491 60.5820 59.Cl.83 69.61915 .1!11.0169 725341 66.il092
84,236 84.0384 34,1398 84.4~1 ,....,, ....... 84.466'9 91,4,4303 88.5142 88.4624 82.1222 87,1726 82.89123 IJ7,91'93S 7S..3l7l 853624 87.2932 14..4371 68,1603 70,1222 82,053:S. ,2..1791JO 80.0215 81.0725
61.01)22 ....,,. S!.619S ....... !!,'95511 59.2138 61.(1618 70.4619 1Ei5_1698 65.0028 .....,. 62.1930 60.'9C31Ei §8.9'!161 51.6489 623740 61..JIIM 52.121B 4S.Ol!14 48.0144 S4.1!1171Ei M.5651 5838 ]0 56.8144
7'!1.23~ 76-.8661 76,751:S. 77.73~ 77.7733 77.71g<J ~.5042 g<J,3746 83.0692 ....... "'""' 80,6722 76,30791 ~.2341 68..0057 75..6163 74.5681:1 64.77~ 60,3134 6l,ll6l n.0680 -83.2309 """"' 0,8249
67.4327 67..8338 67.3472 67.S'962 68.38'8 675427 67.7154 17.2768 72.6190 70.'!I005 "''"' 69.3325 66.6411! '"-""" S!..747:S. ....... .....,.. '''"" 4!.4727 51.9814 S9.4H4 ......,. ''-'"' 61.7639
81.42,3 81.1089 ,82,2204 82.Sl2l 82.46,37 ,8:2.MIEil 82.23S3 92.272G 8S.220Ei 85.'681 '9.a2'14 ,BS.-4250 ,81.SSG,8 ,._,.,, 73..87,84 85.2&68 SMl?J 74.301.8 68.6267 6-9,4.laS 81,7997 '9US09 79.4467 ,8,0,951'
103..-8301 10U7]0 102.6034 100.1331 !M.7418 103..54,]S 102.6636 104.lSfi.7 100..9298 lOS.4147 103,63]3 lllS,.3693 104.9201 104.6087 102.2S64 104..2117 103.4120 100.6916 100.7686 ....... 103.J.811 107.212'!1 106.1065 101.1.95:S.
73.2248 71.8609 73,2134 71.946? 76..1021 74"1722 ,, ..... 83.1254 71.&483 ..,..,.. :n.3102 ,81.8264 ,81.5453 19,90G7 74.32'8 tU78Ei 7'.2863 71.8964 ...... 6-9,hi,S ?8,7752 '93,7508 ,BEi.01.H 7Ei,7368
75.0413 68..4405 76.S46S 75.~73 75..6'!154 70..6063 73.0022 l!S.373:S. 68.9773 7'9.10S2 75.1048 79.]701 71!.8()18 n.1681 72..2S60 77.4]83 75.535,7 69..7228 61!.7:S.56 6Hi831 79.0107 '9U250 87.9152 76.241]
72.EiSSl EiS.3627 71.9463 74,2019 :ro..1soo G,g,.1'97 70.~471 83.9S'ffi 67,0823 7'.5645 n•.2025 '8.8Ei48 '7,7463 1'Ei,33ll 70.511G 76..8532 7Ul32 &7,.,84.80 G-S.8272 67,1459 ?8.8448 '4,7,83,8; ,a7.2:a16 77,]&31
72..6851 65.3627 71.9463 74.2019 70_1500 6,9_1997 70.7471 83.9596 67.0823 77.5645 n.2025 78.8648 71.7463 76.3]11 70.5116 76..8532 73.9132 .,..... M11272 67.1.459 ,._.... '9U8l8 87.2816 77.1631
72.EiSSl Ei5.3627 11.9463 74,201!1 ,usoo G,g.1'97 70,7471 83.9S'ffi 67,0823 7'.5645 n.2025 78.8Ei48 '7,7463 1'Ei.3311 70.511Ei 76..8532 7Ul32 67,.,84.80 G-S.8212 67.1459 ?8.8448 '9-U.838 ,87.2&16 n.JG.31
7&.1714 745960 76.1951 71i91fli 74.301 72..4993 78.204] l!li1462 72.419:s. 1!2_HS5 78...5235 83.2043 82.5162 !E.213! 74.9386 "'-""' 11.112n 7L9750 67,6402 61!.4:s.19 71!.S317 93.350!! 87.DOl!6 76.£595
75.9757 75.lffl 74,GOG,4 77.72Sl 75.S'7,8 7l.7-4S2 ?Ei.01.03 86.3811 ,._.,,. 81,.(,i14& :n,.09.fll .a1,641S ,8,0,4271 18.2527 74..8236 S0..1511 7-4.i791 7L3115 67,'ffi,S 68.4259 n.9107 '93,7120 ,8Ei.,J43i 74,'iG02
47.3651 47.2373 46.95-27 47.2120 47.28S4 47.2270 47.61:99 65.6662 :S-3.9132 63.'!197'9 !l!I.OS36 63.]376 61.2100 62.2'!124 5S..7946 5,8.9550 S6..H27 5~60'1 53.540 52.2000 53.5032 fi2-0581 55..7206 4!ii.7373
4&.99'8 4'.0383 46.7929 4'.11$6 4'.16,1' 47-0963 47.29l0 62-7,800 $3-7060 63-iS22 ....... .,,..,. &1.076,7 62.1538 5$.G-$14 $8..8226 $6-..2114 51-5115 53:AEiOEi 49.is&S $:2:.2(180 62-02$8 5S.6'!5i7 4:S,.Q:26,
39,681:S. 39.78Sfi. 391.601S 39,7690 ,...... 39..6'!ll!l0 391.9177 48.3530 ....... 48.55:S.9 42.6715 4:S,,6054, 4:S.,5863 0.8813 o.n18 46,,920 45.411B 491.. 2269 50.4713 42,3961 48.4426 ~9.6078 53.9152 42,4321
63.4U1 .,_,.,. G,:J:.n,2 63.41$8 63-735,0

.,__
63.5%20 73.7!,U Ei2-.$4Sl 72_9049 65_'3,1 6,9.741$ G,7.'323 Ei8.3:,8U G-l-1346 65-1193 63..49$7 &1..4932 G0.2858 57.026-9 .,_.... 7&?421 7U227 C,0,9801
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Ca line 4 input for 2049 Q2 
Roa.di Coon:m-.ate tml l.,~;~~., I Helghl I RoadT:,pe
Pair X1 V1 X2 V2 '"'' Ccah4l

""' I-HU.I.ff. -IJ:2 U4.11 nn,,.i, lllW..U """ mo1.~, ..,,..,. uu,,.... Ul-14J• """' I-HU1.CII- -IJ:2 30.N- nJ.t i.u. ,,,_,, """ ..,.,.,.. ........ nJ_...,.,. Ult,iJ,.Ot """' ..J,J....,N. -IJ:2 10.ot U. JMJ.44. ,,,...,,,.,. m,,.,i. N;l:JIN,t• ui,,n,n nn,1.u1

""' 1-HI.U.U -IJ:2 31-1.U U. J.4U.U IH. Jll..4 1,.,. m•u.,1.1, m:,,u.,•, UUIUI, Ut.Q,.U

""' a:IH1-I.H .IJ:2 01.M nw,J..n ,,,__.,
"'' UUH,H ..,_ .. IU11UJ.1 1m1.u,

"'' WIU. 11 Wl14.H D lo:JHJ1 -~·'"' muu, lnU4.Clt 1:,.6'4,,U IU,A.:M.J,
IIH•RtG'J WW.I» llH1 .. 11 1~17,H •~1

lllll(ll•ltt01 IWU1.M lndU1 1unu1 ltt_._._.,
RIH•RtO'J uun.11 -IJ:2 tt4. "1 1~7:U.11 lll4-1 1.U

llll(l l•ltolOl unit.,, »26'1,U U3MU1 n:t""'..u
RIOl•Rtol WM1.11 W 11t l1 IIUt -U. "t 12UIIUI

IIIID(ll•IU(pj mttu• ,tn:,t1,U 11'.1"1.U ltt'45tl,
M1,(14Rt,J1 1+n1.,n .,,..,,,. ........ lim l.H

llll\l),,UII "'"'" tnO:t.U UUU-'"' IU-,UAI

R:t-31 I mm.oi I NUlot.?f. I n.»HM I n1.1n.n 

R:-Ni I m..... ,, I m:,.+.,J I 1»&1:"tM I nn,,.lJ1

R:~• I mtM.~ I m,n. .... I unnM I n1uun

R:-NI I m~n.M j NUU.i» I uuo,i,.a I n111u1 

11:..:1 I mP~u I m:,,1,,111 n.1,:rw. ,, I n1»u1o

R:tin I mr«.M I m,u,111,1 I n.1,,KM, I n1,f).U

11;.,.. I m•u,t.J. I .Jnl)l,,,:n, I n+1U.n I n1,u.01, 

11;., .. I m"'u1 I .n,.u.,.. I•~1,u,n.n

R:M• I mn~n I m,,,.u1 I n.1,,i,.w I ,u,za. ..u

11;.,, I mr«.t.J. j m,u,1),1 I n.ur1.,,,. I UlM•.n

N 02 x 100 (,glVMT)
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOt! H'119 H'10 Hr11 Hr12 H'13 H'14 Hr15 H'16 H'17 Hr18 Hr19 H'20 H'21 Hr22 H,23
2,6027 ,..... 2,5734 2,58591 2.6148 2.5977 2,6327 4,3008 4Mil3 3.7775 3.4742 3.39121 3.o371 3,ll63 3.1131 3.4558 3.6620 3.4434 3.5093 U440 , ..... 2,4512 2,5367 2,6627
2.1Ei021 ,..... 2.5734 2.SB:59 Ui148 25971 2.llil21 4.3008 _..A.ill H175 3.,U4~ 3..39~1 3.0371 3.1163 3.1131 3..45S.8 ,...,., ,..... l.5093 2.9440 , ..... 2.4512 2.S3157 2.6627
2,6027 ,..... 2,5734 2,58591 2.6148 2.5977 2,6327 4,3008 4~4.813 3.7775 3.4742 3.39121 3.o371 3,ll63 3.1131 3.4558 3.6620 3.4434 1.5093 U440 , ..... 2.4512 2,5367 2,6627
2.6021 ,..... 2.5734 2.SB:59 Ui148 25971 2.6321 4.3008 _..A.ill 3.7175 3.,U42 3..39~1 3.0311 3.1163 3.1131 3..45S! ,...,., '""' '-""'' 2.9440 , ..... 2.4512 2.S367 2.6621
2,6027 ,..... 2,5734 2,58591 2.6148 2.5977 2,6327 4,3008 4Mil3 3.7775 3.4742 3,,39121 3.o371 3,ll63 3.1131 3.4558 3.6620 3.4434 1.5093 U440 , ..... 2.4512 2,5367 2,6627
2.S4381 ,.,.,. 2.5801 2.IEiOll!I ,..., 2.!.701 2.(0l!IJ ,.,.,.. ,4-114-4 3.4~03 3_2040 1.1.., 2.9307 3.0412 3.01S'9 3.46S2 3.7..s.! 3.'12' ,...,. 3.1711!1 , ..... 2.3642 2.4J80 2..S!Ei5
2.5981 2.5939 2,5801 2,6038 2.5' 932 2.5701 2,0087 ,,,.,.. 4.1144 3.4203 3.2046 1.1,0, 2,9307 3,0412 3.07S9 3.4682 3.745,B 3.8124 ...... 3,1718 , ..... 2,3642 2.4780 2.5365
2.S4381 ,.,.,. 2.5801 2.W31!1 ,..., 2.!.101 2.(087 ,.,.,.. ,4-114-4 3.4~03 3_2040 """ 2.9307 3.0412 3.01S'9 3.41iS2 3.1 .. ~ 3.812' ,...,. 3.1711!1 , ..... 2.3642 2.4780 2.!i,3155
2,58511 2.5750 2,5845 2,6100 ,...., 2.5770 2,6142 3,7'987 4.115,) 3.4191.8 3.2042 1.1 ... 2,9281 3,0380 3.0730 3.46,,118 3.7425 3.""'8 ,..,., 3,1678 2,5456 2.3586 2.4722 2,5!75, ..... a1!0 2.!iMS 2.15100 ,..., 25770 2.1614~ 3.7'9!17 ,Ul!.3 3.4198 3_:!04~ u... 2.9281 '·""" 3.0730 3.4641!1 3.7..2§ 3-"'38 ,_.,., 3.11571!1 2.§4515 2.358li ,.,,,, 2.!i,]7§
2,58511 2.5750 2,5845 2,6100 ,..., 2.5770 2,6142 3,7'987 4.115,) 3.4191.8 3.2042 1.1 ... 2,9281 3,0380 3.0730 3.46,,118 3.7425 3.""'8 ,_.,., 3,1678 2,5456 2.358Ei 2,4722 2.5375
2.>858 25750 2.5845 2.15100 ,...., 25770 2.6142 3.7'9!7 "'-115,) 3..419:8 3.2042 u... 2.928.1 '·""" 3.0730 3..4648 3.7..25 3-"'38 ,_.,., 3.1678 2.§456 2.3586 2.4722 2.S.37§, ..... 2.752' 3.'9274 o ..... ,...., 3.S316 2.973'9 3.3561 2.$87'I 3.4'916 3.1881 ,.,... , ..... 3,Il81 2.3507 2..4417 l.327E 1.6277 0.'814 1.1041 l,2$4:S, 1,91&2 1,7'987 l,&47'9

'·""" 2.7529 3.9274 0.%511 ,...., 35]16 2.9719 3.35151 25871 3..4916 3.18!1 ..,... , ..... 3.128.1 2-35()7 2M17 1.327fi 1.6277 0..98141 1.10.U 1.25..§ 1.9162 1.7987 u;.-79, ..... 2.752' 3.'92~4 o ..... ,...., 3.S316 2,973' 3.3561 2.5871 3,A:916 3.1881 3..2446 , ..... 3.1281 2.3507 2..4417 l.32?E 1,6277 0.'814 1.1041 1,2:5,A:S, 1.9162 l,7'987 1,647'9

'·""" 2.7529 3.9274 0.%51! ,...., 35316 2.9719 3.35151 25871 3..4916 3.1881 .. ,... , ..... 3.128.1 2-35()7 2M17 1.327fi 1.6277 0..981"' 1.10.U 1.25..5 1.9162 1.7!187 Ui47'9
1.9682 2..44:S.l 2.2050 o ..... ,...., 1.9772 1,9502 2.G217 l.9<01 2.4103 2.1,05 13212 2,1848 1,7$78 1,6:5,70 2.043:S, l.3'9Si 1.6287 L058S 1.0171 I,,... 2.2440 2,1,05 l.4127
l.""2 2M51 2.205() 0.%511 ,...., U772 1.95C2 2.6277 1.9401 2..4103 2.19()5 2.n:u 2.1MB 1.7'578 l.6570 21),jl]§ 13"59 1.6287 l.0585 1.0171 l.'""4 2.24.tO 2.1905 Ut27
4,242' 4.2174 3.69'12 2,:5,373 4,:5,Allilli ...... 4,:.-472 U(l(IO 4.382G S,000, 4,6822 :U:S.33 4,'927' 4,81'93 4,2213 4,93'2 ...... 4,1606 ,_..., , ..... 4,:5,4SS , ..... 4.8235 4.?'32
4.2..~ .. .217.. 3,6982 2.§]73 ... 5,,tfli S.3'9§3 4.JiH2 §.1000 ...3826 5.0009 ...6822 §..1533 4.927fi 4.8193 ...2213 .. .9362 '358'1 ...18)6 ._..., 3,6968 4.§458 5.>!169 4.8235 4.7632
4,242' 4.2174 3.69'12 2,:5,373 4,:5,Allilli ...... 4,:.-472 S,l(l(IO 4.382G S,000, 4,6822 :U:S.33 U27E 4.81'93 4.2213 4.93'2 ...... 4.1606 ,_..., , ..... 4,S4SS , ..... 4.8235 4,,.932
11.15'91 1.2.914'9 1.2117 1.6557 1.6§79 Ui21!3 lt.11!71 1.§.2106 95]6) 1.2.6!131 10.61!19 1»6'11 12.0725 15.6037 11...50,i16 11.9531! 11-§31!1! 12.95"'3 l4'600 12.58'93 l9.!>663 23.1"'09 11!1.091!11 1J.M§7
11.is,1 12-914"9 1.2117 UiS57 Ui579 U283 U.1871 15.:uoe; 9..$363 lU,&31 U)..'91"9 li..81548 12.072$ 1.s.Ei(87 11-5046 11.9538 ll.S3S$ ll-'9$43 14..., lU,!93 "·"" 13.1409 lS..09!1 1:u,i1s,
1Lt5'91 12314'9 1.2117 1.6557 L6579 L6283 11.1871 15.2106 '95363 12.6!131 10.6819 12.8618 12.0725 15.6037 11...50,t6 113538 11.53S8 12.'95"'3 14..., 12.5893 i., ,..., 23.1409 18.0981 13.MS-7
n.is,1 12-914"9 1.2117 1.15557 1.15579 U283 U.1871 15.2106 '9..$363 lU,&31 10..'91'9 li..81548 12.072$ 1.Ui(87 11-5046 11.9538 11.SlSS ll-'9$43 14..., 12.$!93 "·"" 13.1409 18.0981 13.6457
1L15'91 1231411 1.2117 U557 L6579 L6283 U.11!71 15,2106 9536) 12.6!131 10..6819 12.8611!1 12.0725 15.6037 11.50,t6 113538 11.53S8 12.'95"'3 14..., 12.5893 i., ,..., 23.1409 18..0981 13.M57
s.:ns.1 5.3245 $.7743 7.1936 .,,., &.Eil!2 $.5273 8.!916- 4.75$9 G,.C,12!6- u,.. 7.0l68 u,;;u: 7.447$ G--OJSl ,8 um G-..$3l4 ..... , "'""' 6.21.,87 8.4476 lo.6237 U'45 UJCl4
5,265,B 5.A,667 5.770 4,6764 4,43ll!I 6..6182 5.1328 B.364] 4.4'920 5.7'-'3 5.5751 6.10A5 5.7737 6.0581 5.175-5 5.7187 ,U203 5.2374 ...,., 4,2741 6,390 7.6'9ill!I 62941 5.3511
$.26&8 SA&67 $.7743 4.157'4 4.4.3l.S &.6182 $.l3:t8 8.3 &4.3 4.4"920 5.744.3 5_5,s1 6.104S $.7737 Ei.CIS81 S-17$5 5.7197 4.7203 5-2374 4...87,87 4.2741 6.394$ 1.018 62941 usu
13.1769 13.A,304 12,228' 14,0753 14.75()1 12.321!15 12,517'9 15,0515 12 •.1421!1 13.874'9 11.4111 14.025' 12.9830 14.9012 11.6930 13.4885 U.2660 12.29&3 11.9876 11.5222 15.6533 19,3037 133692 14.,7120
ll.1436 12.943'1 11.?Ei79 ll.7,873 lU9$3 14.41:U ll-974,8 1U8A6 1U"9:2l 14-0521 U.44"95 14.0&IO t:Ul57 l4.7350 1U226 U..$59! ll-2'03 I,._,.,. t:U743 11.42&6 1$.$502 l&Cl471 14.7874 13.1)3011
16.1'9'90 14.706 15.!IBM '"""" 16.083' 15.>088 16,.2059 17,615' 15..0559 16..8345 15.5211 16.8402 15,8462 17.32.U 1U255 15.7514 16..411165, l<.6308 14,3518 13.61791 16,""6 19,47917 16..4187 15,68'6,
1&.1m 14.7436, 1$.9$84 l'-88158 l'-0894 1$ ..... 16-2059 17.Eit54 15.0559 , ..... , 15.5212 "...., 1$,84&: 17.3231 14..425$ 15-7514 , ...... I~- 14.3$18 13.6"179 16.9'986 19.4797 1&..4187 1$.t"i84G-
14,81'2 13.1016 14,91755 14,8,1114 15.1365 13.6828 14.,~~ 17,3521 143175 16.3819 14.97i'5 16,1701 15,2876 17,0715 11.,... 15.2122 15.3468 14,,,38,811 14.43891 13,2444 16,6202 1'9,1543 15.581:13 14,5574
15.Ullll!I I.Hl04 14.4!.2§ ,,.... 15_13155 14.4415i 14..8228 16.94~§ 1"'.£4§1 16.4998 iS.0§55 lfi.1954 14.7279 115.1!1'!1!12 11.806S 15_1681 15.5621 14.A251 14.0011 12.8944 115.6867 18.767'9 1s,,g23 14.!.21'!1
14,90,82 15.1455 14,CS65 15.75~ 1..... , 14.1526 14,B.39 16.5'905 l< ..... 16..4683 15.05,44 16,2910 14,9415 16,6502 13.9110 15.1303 15.1186 14.54-80 14.2352 12,1656 16,3015 19,1454 153460 1'4,<11223
16.3334 16.!1138 115.S182 17.2044 16.411!11 1§.!.692 1u,... 19.270§ l&2'17 IUOOI 16..9423 17.90'92 115.0202 11!1.C6.515 14..5940 16..1102 17..3129 1'-''63 14.440 13.!&8I 17.1317 18.3'9Cl2 lS.2(105 14.!!!'S2.t
15,876-1 15.46,511 15,2:fiEi 15.6157 16.1.356 16.5008 15,314.11 1&0008 16.7208 18.3272 17.0358 18.o5,il7 17.0037 IB,'484 16.0201 16.7033 l6.9A76 15.7425 15,2535 14,ll57 17,0735 19,8500 16Jl63 15,2214
1.2.96'92 11.911'9 12.935§ 1s.31n 1"'_10,M 1:!.25§7 12.'9il57 1...§904 1.25174 1....3687 "-""" 14.2fi11 13.3Clt7 14.9269 12..u.. 1 13.9332 13.9142 11.075.3 13.11556 11.l!l304 "·""" 18.1991 1s.c1:ig 13.1403
11,5317 l""1IO< 12,7328 7,1936 9,917917 11 ..... ll,.2224 16.36A91 133104 14.ml 12.4535 13,94'96 12,2542 15,4711 11.9392 13.7384 15.52n 13.391,111 12,6%5 12,35'96 16,4212 17,7093 14..62S3 15,0026
11.3~13 11.3326 11.79315 IU"°' 10.48§3 11.2042 1.Ul!l30 1S.ll!l72 1.~.757§ U.7446 11.68811 13.5107 12.9§51 14.§510 11.S3!3 ll.2380 13.0033 12.!iM~ 12A07fi 10.99~2 14.1!110i!I 17.2069 13..4429 12.7:!l!I~
10.5707 12.7577 8,2653 9iK25 9,91797 7.1726 ll.4819 16.5463 143783 15.2608 ll.;2556 14,33591 12.4897 15,5582 11.8093 13.4311 14.nS.l 12.85,,8:5 12.4467 11.91111 15,8396 17,6081 14.2%9 13,8125
1... fiOH 1.._1377 10.9713 10.95!2 10.fiH_. 10.!,~95 1.C.9890 1...005§ 1U071 u.oe.11 11.8711 13.31569 12A3~1 14.1107 ll."'°" 12.1!1706 12.'!141Yi 12..3§32 12.2251 11.243CI 14.643CI 16.§520 13.!.Sl5~ 12.jll)lS
11.6993 11.720!1 11,74.00I 11,8547 113616 11.7141 ll.1634 13. 91.005 11.1755 12.'9586 11.6231 12,95,80 1,,,,.., 13,6A26 11.2971 12.7214 12.i'fi.411 12.1364 11,ff!>Ei 11,0110 14,1053 16.4.823 13.4972 12,JBJ.il
10.§]04 10.6659 10.5369 10.9546 10.!736 10.915,,1 1.C..8.193 U4S04 11.3152 1.2.2!120 11.05"'2 12.56'97 1Ui495 13.2U5 10..9284 1.2.4331! 12.§19'§ 11.9410 11.7473 10.7067 13.7662 16.031!16 13.1745 12.0555
U,18'9 U.0781 12,9714 12.75:5,:5, 12.8503 12.7536 12.,3" 15.8142 13.7388 15.0ll8 ll.6727 14.80SS 14.0:S.10 IS.:S.244 12.7281 14,6872 14.SSGl 13.0789 12.8082 12,1.083 IS.0752 17,7066 l4S40& 13,(i')4.8
1.2.1653 1.2..IJ201 12.Cl337 12.1815 12..IJ328 12-1926 12.0976 14.§'949 1.257,19 1"'.2301 11.59:M 14.0114 13.01.20 14.7111 12.0198 13.A,764 13-""95,7 12.un 12.7787 11.7S.35 14.8:M3 16.8106 13.8692 13.0!1411
l&.24ZG 16.15:S.l 1E,ll82 16.31CCI 16.1673 16.USO l.G.2509 1"3,07 16.E3S$ 18.6207 16.00,, 17.4619 1:5,,7712 17,7383 13.'9589 15.2811 15.0590 11.,,.. 13.4321 12,3772 t:5,,7123 1&1377 14,8701 u.am
16.46-.-6 16.4065 16.4564 16.402§ 16.50!M l._.... UU973 19.6~ 16..7'!122 18."'68 15.9363 17.31§6 15.380() 17.UOO 13..27§7 1"'.4661! UL.4481! 12.740!! 11.'94§7 11.1004 13.9~2 16.0922 13.2377 12."'838
1'9,3"9 18.1488 18,3132 1&7'9S3 l8.76Sl 18.5828 18,4568 22.Ei486 22,CIOOS 21-""' 1'.2427 20,SS:79 18.4731 10,""3 1U232 18.2462 18•.2641 l:U4i'O 13,5324 13,44'9:S, 16.228:S, 1&0991 14.lffl 1s. .i14a
18.9!125 19_1611 19.c:&115 19.4619 19.20U 19.3166 19.2424 22.4627 21.2014 21.6183 18.9200 19.8495 17.8671 1'.B086 1§..2454 17.£434 17.7111 1§..0827 13A109 12.9781 15.IW5' 17.§1§2 14JHl!l3 15.1606
1'9,3.867 18.4231 18.7837 1&929S 18.074 18..9,894 18.7305 23.1$01 21.924:S, 22.3711 1'.1847 20.5279 18.41581 20,4532 ls.8927 18.1'95:S, 1a.1,so 1U62.2 13,5631 13,1$73 l.G.2468 l.&22:5,4 14.4230 lS,<11385
19.45,,19 18.7864 18.7851 1&914.1 18.!2!0 19..0737 lB.9C92 22.fi38.I 213956 2LBS47 18.6932 20.0062 17.'9473 19.9:842 1§..3893 18..1.263 18..1170 14..9568 13.241fi 12.1!727 15.9921! 17.5,,tfiO 14.1211 15.:189!1
21.SlGO ,1..... 22.CCl50 21.9694 22.2212 22,0907 22.0I.Ei7 24.8368 23.9173 24.,00,S,0, 21.2242 22.7738 20,5:5,03 23.0434 17,.8G68 20.7172 21.11)164 17.6404 1:S..801:S, 1S,47SS 18.S3SS 20,:5,846 16.SlOl 18,]335
1'9,0632 1'9..0134 19.0559 1'9,428.1 1'9-1714 19.1623 19,.2165 22.4128 21.1'961 21.5851 18..4519 19.8566 17.8051 19.7m 15..2551 17.>660 18.0001 14..'9071 13.19'08 12.7S33 15.7465 17.3551 13.92411 14,9559
l'-37'2 l<-0064 16.2024 U.043:1 17.34:S,l 17.0405 19.270G, 22-0279 20-7928 21.1m 1.8,..7042 20.(1,4"93 18.(1,:5,48 20.08A7 1$..G-:5,01 U...8977 l,8-01$4 1$..0257 13A177 13.3389 16.0139 U.833:'9 14..$393 1$.4942
1.'9,5716 18.><09 18.58M 18.9700 18..7293 18.8661 1'.6520 22.71'95 215574 21.'9656 18.9495 20.2167 18.2022 Z0.1028 1§..6919 17.!!530 18..255-9 1§..1951 13.5537 13.1611 16,1.'92.6 17.6592 14.3328 15.4231
19.$H6 l,8.42l9 18.15851 l&e:314 lU36' 19-74:U ]9.f74A 22-7!,19 21-1238 21-5014 18..... 20.29'7 18.23&: 20.16;20 1$..741$ U.9381 U.918$ 1$..2$05 13.5~1 13.176-l 16.?438 U.'7030 14.3'9:U tS."45l9
14,21]0 13.789 13.760 13.8061 l3JHl!l'9 13.!!347 14.. 214'9 17.1245 16..71'11 16..'97911 14.5318 15.71!110 14,3293 16.5810 12.'9507 14.9715 15.3087 13..6081 13.o&67 11.9351!1 15.1266 17.18l!IO 13..803,1 13.7324
14.2354 14.1900 14.U.33 14.2176 l4.l509 14-17$2 l.4.2$92 1U8A7 l&-.-1074 1'-3'17 14.0$21 1$.5408 14.1:98 l6.08A6 ll-5756 14..$597 14.9029 11-2723 t:1:.5689 11.72&-2 1$.Hl3$ U.22$1 13.l!ai42 tUS75
15.1756 15..1950 15.18'94 15.1674 l5.J.831 15..1961 15,.2147 18.1717 17.2560 18.12>9 15.2901 16,6553 14,9262 16,9195 13..3125 15.0619 15.1122 13..4509 12,3972 11.3!il55 13.9511 15.535,,t 123-tl] 12,6120
l'-3332 l&.3800 16.4(114 ,...,. 1....,3 1.... , 16..4C82 19.2279 l,8.1742 l,8.~U 1&,..0$15 17.5428 1$..9334 18.1273 14..0949 1'-335! 17.(80(1 14..G-l92 13.321$ u:.s:206 ....... u.nu lU&l4 14.$9'2
16.1!1516 16..15'3 16.C996 16.2857 16.2839 16.2392 16.1403 1&9'919 18.7664 l7.'951.3 15.74'91 17.1055 15.5125 17.55791 13..8146 16.2298 16..#93.4 14.0866 13.0737 12.'451 15.8031 17.7636 14.2818 14,9802
l'-4G,l1 l&-..87?9 1U838 l&.94:Z.S 1&.9977 I..... 17.4C&I) 19.905! 19..$337 19.2;8.:9 1&-..SU9 18-0226 16.24.36 18.7113 14..'931 17.03'9 17..4'39 1$..2097 14.240$ 13.4420 16.72'6 1&'7077 14.98,.81 1$.4"8
17,4611 16.8729 16,8338 16.91428 163977 163696 17,4™1o 19.~58 19.5337 19,;2:829 16.5239 18.0226 16,2436 1.8,7113 14.6931 17.0369 17.4639 15.2097 14,2405 13,4420 16,7276 1&7077 143881 15,ffll!
17.9222 17.9213 17.1!134fi 17.9743 18.031'9 17.9136 17.'9§33 20..ul31 195931 19..8146, 11.A948 19.01"'2 17.6CJS4 11'.1.2399 16.0911!1 18.1!1789 20.06,11 17-2454 lfi.1009 1§.406.l!I 18.0879 20.%SI 115.fi11!1§ 17.8311
17,9222 173213 17,83,46 17,91743 18.0339 173136 17,9533 20.4031 19.5931 19.8746 17.49148 191.0142 17,6054, ZC,2:ffil 16.0918 18.87891 lo..0611 17,;2454 16,1000! 15,4068 18,91.8791 20,91,651 1"785 17,8317
17.9~22 17.9213 17.1!13415 17.9743 l8.C31'9 17.9136 17.'9S33 20..ul31 195931 19..8146 11.A948 19.01"'2 17.6CIS4 10.2399 16.0911!1 18.1!1189 20.06,11 17-2454 115.1009 1§.406.l!I 11!1.9819 20.%SI 115.li71!15 17.8311
17,91222 173213 17,8346 17,91743 18.0339 173136 17,9533 20.4031 19.5931 1'9.8746, 17.49148 191.0142 17,6054, ZC,2:ffil 16.0918 18.87891 20,.0611 17,;2454 16,1000! 15,40!i8 18,91.8791 20,91,651 16.6785 17,8317
17.9~22 17.9213 17.1!134fi 17.9743 18.C31'9 17.9136 17.'9§33 20..ul31 195931 19..8146 11.A948 19.01"'2 17.6CJS4 11'.1.2399 16.0911!1 18.1!1789 20.06,11 17-2454 lfi.1009 1S.40ti.l!I ll!.0879 20.%SI 115.671!1§ 17.£317
17,91222 173213 17,8346 17,91743 18.0339 173136 17,9533 20.4031 19.5931 19.8746, 17.49148 191.0142 17,6054, ZC,2:ffil 16.0918 18.87891 20,.0611 17.2454 16,1000! 15,4068 18,91.8791 20,91,651 16..6185 17,8317
16.5,,tH 165541 lfi.§2'!12 16.S337 1 ....70 15.fiOIO 115.57S-4 18.91A9 17.7138 18.1032 1S.7St11 lfi.&1!1315 1S.11!1J9 17.3237 11A1'!17 15.!.142 1S.1SOO ll.71'!16 12.9182 12.12.U ts.41S7 17.4"'92 14.0526 14.lllJ
20.3916 20.2787 20,3605 .....,. Z0.4573 ,,..... ZC.42915 23.0824 22..6762 21.4279 19.2627 20,9736 191.o674 22.l~ 17.2446 20.7292 21.'9147 17.8956 16"300 16,2353 ZC,0887 21.7323 17,1689 191,41137
U3'9'91!1 1.U1SS 12.§1556 1.2.1!1~12 1.Uli6'9 1::!.7677 113.,. 15.1606 16.0491 1"'.1826 12.7CO!I 13.!iOS.l!I 12.315&1!1 11.SfilO Ul.871fi U.!.559 1.._1011 11..5773 .,,,. 9.1464 U.4579 1.2.19157 9.7S46 12.0504
18.6913 17.7720 11,n49 17.~ l7SBS7 18.1:1831 18.1359 2L2694 20..7273 20.0001 17u3:J45 18,6987 16,7203 13,0823 14.6477 17.0101 17.,3670 14..4412 13,2394 12,917'93 16,4580 1&3260 14,E568 15,3"7
1.§.70i4 1.§.7894 1§.S.tl 1.§.6693 1.§.915,,1 15.717'!1 15.7556 17.88'!17 18.7'!194 16..3930 1A.984111 1§.8195 1U651 15.9~8 12.720! 1.§.9348 10..nos 13..17"'6 10.S57fi 11.223() 13.1620 13.7.(!8 10.9349 11.8778
1,.25,1 1'9..1508 19.S750 1Uff2 l'-S2Ei4 19.E1Ei6 J!l,5110 22.l&O? 21..4438 20.4536 J.8-.3:5,41 20,2E28 18.4942 21,stlOS 1E.SS16 ,..,.41 21.637'9 17.7114 lS.8448 1U319 J!l.8513 21.8002 16.7412 Ul.2793
22.5,,121 215716() 21.7000 2u1n 20..05()7 22..0165 22.1962 22.3JA6 21.7256 22.6146, 22.0952 22 ,630§ 22.3119 ll.7212 21.'91.34 22-'542 22.A68:2 21.7531 21.8784 2Ul.37 22.§353 23.2595 22.6888 H.710,t
12.SO.H 12.1227 12,2622 12.1783 12..... 12.9180 12.3509 14,74:64 12.9203 14.0575 12.'463 14.4323 13,6060 IS,14117 11,2481 13..9,824 14.24:S.l 13.0G42 12,608 11,SSlO IUGa4 17.4024 13Jl378 13,6716
13.06]1 11..0134 13.18'94 13.2061 13.2823 11.7252 12.55M 1.§.§471 1.2..6756 1"'.116§ 12.7576 14.1329' 13.08"'6 14.9951 12.109() 135111! U.889'2 12.6()76 12,6583 11.5775 15.2026 17.7-41!2 14.649,,t 13.£359
U:.3170 10..1467 ll,t):44 U:.7736 11,7241 ll.2025 ll,-8147 15,0227 12.0508 13.547'9 12.03n 13.8$78 12,6461 l4,S02l 11.4 ... 13.1'954 13.3611 11.0068 1U81S 11,3(,(1,:5, IS.o:m 17,E79.3 14.4,22 13,9570
1.2.3170 10_1"'67 11.!!9ol4 1.2.77)6 11.7241 11.202§ lt..8.147 1.5.0227 12..IJSOB 1.3.517'!1 11.0377 13.8578 12,6461 14.5021 11.....606 13_195' 13_3611 1~0068 11.981§ 11.3605 15.0732 17.6793 1U922 13.!1'570
12.3170 1U4G7 11,8944 12.7736 11.7241 ll.2025 U,-8147 15,0227 12,0SC. 13.547'9 12.0377 13.8$78 12.6461 l4,S02l ll.< ... 13.1'954 13.3611 11.0068 11,'81:S. 11,3(,(1,:5, IS.o:m l7,G793 14,4"922 13,9570
1-4.1716 1.2.8943 13.§897 13.9:822 1.3311W 12.6822 14_]170 1.§.7892 1.35148 1.§.1A62 13.8.167 1§.3474 14.3594 15.6206 12.8480 1"'..039() 1"'...75,) 13..06'97 12.2865 11.§419 14.7-424 17.3B8 1U2J5 13.817'9
1u,n U.2114 12.8960 U,7371 U.2161 12.2214 13.3210 15.SOSS 12.9460 14.662:6 ll.3235 14,7723 13,6040 14,9"7 12.< ... U..9620 U.62:S.7 12.742.2 12.2869 11,4209 1",7114 lMOS,A 1"'63 l3,J'22
0.5846 95740 9.5'29 , ..... 9.§555 95700 9.5956 1.2.9709 10.2801 1.2.411158 10.8004 12.1911 10.'961fi 12.8157 9.9371 10.6937 10.5106 10.0933 10.5191 9A407 lt.4175 13.089!! 10581"' 9.0]05

'·""' ...... ,.... 9.$197 9.:5,1(,Ei 9..$268 UJEi2 12.47'1 10.:1$7 12-3946- 10..731.8 ll.0021 10.9116 ll.7733 ..... I 10-648:S, 10-4797 10.0EiS9 10.4959 "'"" ll.2021 u.o,:s,5 1,- 9.0 lO&
7.1~ 7.1.311 "'"'° 7.0938 7.1223 7.1020 7,121!1,8 '·'°" 63182 ..,.., 7.18611 ll.1622 7.5666 8.9141!1 7.2613 7.!!570 7.7701 8..5965 ~,,.. 7,3777 W.02!11, 12.1828 9.8821 7.8503
12-4001 12-3366 12.34"94 12-29:!!Ei 12-3735 12.3511 U:.3919 14.:5,791 11.9476 14.213A 1.2-lff' 13.5$29 12.3246 14.0790 11-2800 ll ..... 11.94$0 11-ses5 11.81;i36 10.4954 U.6720 1&.0&22 1U"4&8 11.'21.3



Ca line 4 input for 2049 Q2 
Roa.di Coon:m-.ate tml l.,~;~~., I Helghl I RoadT:,pe
Pair X1 V1 X2 V2 '"'' Ccah4l..,, 1- :1nn.11 mnt.H l:UJt1.l:-4 n1u.1.n """ mn·,,ia N1,i.a.u ,:JUt, ,,H, n,,..1.01 "..,, I-JHJ1.N .,,_ .. nnt1.l:-4 n1u.1.n ",.,. m.,.,,.,. NU,..,)I •»-~•.M ,3, ..... , "..,, aJH4't.U. fflNUlt UUM.tof 111,11.J.•U,.,, WM,,&lo .i-,n·,.• n+"M4 ,3,m.n ..,, 1-HISUM "'''"' n.1.en.o 121: IIUt,.,, fflMl.a) ;NIMt,," ,...... , n,f.UJ1..,, aJHM.11 -U11U.M. l:UM-J..,n 11 111 4•.H

uuu.r, ........ ,u..... , U1'7UI,,,_ .. m111.:n '"""' n1••.u•..,, IWNUI nun.u uu,ut u,.....n..,, w11:i..n IH l1U~ •~ 1,1, 1 U1N1AI... , UUtUt nt.M1.1& U>MU< UUM..U... WN1.Q 1 ffl 5M.H nu,n..N- IUll5l..H... , 1:i.:,,u.11 .,,....,,, UHIUJ. u,12, ..u
RNl w11 .. 1,1, IHU1.U DHU,J:t UHIUJ... , IW!Uol,. »1:ru.u IU!ff._U u,...ua.. , "'""" mna.,, 1:JUM. ,1 n,t.u.n... , U,$,1& nu,i.u uur,.,, u,nut

R:MI lm:H.1,,NjN1fM.1J,1j1»a,.... ln•w.-,

R:•1 lm&1,1,Qj,N1$,11,C1tjl:JU»A,J.jl3,7M.01

11:.. , IWJ1,&,MjN1J1,1,1,1,j1:JHoM.•tj13,t0t,,.U

R:MI I mat.n I -1, .. , ... I u"'otH I 13,,...-,

11:MI I m•r,,M j "11Hl.O,l, I•~I n,m..u

R;n, I mn.a. 1)1. I mM.r1o I ,:,..,;ii,,,., I n1,n.o•

R;nr I ~i:,t·1,M I mns.01 I ,:,.,,.,..,. I na~,n

R;n, I ~i&l." I .z1n).H j ,:,.u1,,• I •i,M,,11t,

R;,31 I W?M.O,J, I m~,.,1.1, j n.J.,,,•• ,, I nu1.1...,

R;,n I mM-.r1o j mu1.tt- I UJfi&.'t, I n1,M.H

N 02 x 100 (,glVMT)
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOt! H'119 H'10 Hr11 Hr12 H'13 H'14 Hr15 H'16 H'17 Hr18 Hr19 H'20 H'21 Hr22 H,23

12.FJ7-47 12.1193 12,1570 12.1958 12.1244 12.1993 12,11563 14,0~ 11.3800 13.5552 ll.81JZ7 l2:ffi57 11,7674 ll,4'911 llJ..8816 11..6497 11.411n lL..., lU357 10,1258 LJ.4283 15.7262 13.0126 11,4234
10.58215 10531!14 I0.496CI 10.IEiOlt 10.7619 10.4538 ,.,,... 12.12515 10.204S 1U403 9..&516 10.9138 9..B9H U.U!l2 &.1436 9.91197 9.!284 9.0124 8..5951 1!1.0310 10.7447 1.2.S22'!1 1o.J'!l42 '-"'"'
10.~10 1o.sao l0,'5A8 11,0253 11.039-8 10.803 llJ,9312 12.5428 9.8142 11.8017 10.5505 ll,6Ei26 10..,,. 12,0414 ltlOSMi lo.6740 10.4589 10.239'1 10,5246 9,7079 12,3436 14,200 12.oa~ 11,0046
11.1131 11.0&83 11.238-3 11.0470 1L16U 11-1244 11.11678 12.13:10 10.1169 11..8116 10.lieJ6 11.6.!117 10.6949 U.9]10 9.6921 10.l&H 9..968~ 9.1m 9..9264 l!l.9S3S 12.0S4S 14.2305 11.t'ISM 11'.l.:2SHI
10.IJ655 10.IJ'J5l 9.9726 10.1254 10.0516 lo.2001 llJ,1366 11,6593 9.2031 10.7427 9.6013 10,6128 9,7030 llJ,8018 &.1172 9.4012 9.IJ83ti 8.8433 9.0238 8.1454 U,0244 13.1018 l0.89Cl7 9,2:133
11.2394 11.4995 11.2708 ll...., 11.4573 11.21S1 11.JS'.)1 U245S 11-1003 12.(1642 10.6665 11..., 10.11Ei5Ei 12.4504 9.191 10.!622 10.:?ti-S!ll 10.0468 10.2214 9.2857 12.8437 15.1503 12.l3S1 10.71:iOfi.
1L23'4 11.4995 ll,2'108 ll,4.88J 11.4573 11.2751 u.,3537 13.2455 11.1003 12.0642 10.6"65 11....-. l0,765Ei 12,4504 9.7537 lo.8622 10.i'fi.59 llJ..0468 10,2274 9.2857 12,8437 15.1503 12.3357 10,7606
11.2394 11.4995 11.VOl!I "·""' 11.4573 11.21S1 1US31 U245S 11-1001 U.0642 10.6665 11..., 10.11Ei5Ei 12.4504 9.191 10.1!1622 10.:?ti-S!ll 10.0468 10.2214 9.~1!157 12.1!1437 15.1503 12.33§7 10.7606
,om, lo.3114 10,3397 10.3531 10-4377 lo.3220 llJ,,3724 12.0014 9.5824 11.2005 9.9131 ll.0318 l0.o379 ll,4'9117 9,;2700 93821 9.750C 9.6750 ~9 ... 8,9596 12,2729 14,6036 12.0248 l0,l476
10m, 10.3114 10.D97 10.3531 10.4371 HU~20 10'724 12.0014 9582-' tt.:!005 9.9131 11.0311!1 10.0i!l19 11.4987 9.2700 9.98:!1 9.7SOC 9.67!,0 ..... l!l.9S'91Ei 12.2129 14.IEi016 12.Cl2.4B 10.:!UG
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1.2.1208 16..1828 11!.1!!840 19.4215 18.2020 17.3992 13A42< 13.0811 8..4146 11...8386 10.9551 12.0133 11.57'98 13.2331 11..0863 11..Ei311! 10.'!IOM 11.1062 11.9434 10.!1699 1.1Ei.1.341Ei 1&0080 16Ji159 11.1943
7,l&Gl 9.9<<8 12.6939 USS? 1.6579 12.716' 11,1503 11.3034 ).$800 10.'934'9 ,..0741 10.48:04 10,1056 11.9352 9,6038 10..12,6 ,.s,3J 10.343' 11.4221 um 13,!419 l'-4014 15.0G-17 ll,00$3
8.%42 8.9149 11.4104 1.5525 1.5581 11..4532 8.1534 10.3811Ei 6.3m 9.1449 7.787.B !U253 9.0591 10.5989 '-'"" 8.9163 9.303' 9_3249 10.52'!12 9.2445 13.0ll9 16.S320 1un1 10.711!'i5
9.9'42 ,8.9749 11.4304 1.$5,2$ 1.$591 llA532 9.lSl4 10.38715 um ,.144"9 1.,:S?,8 9-2253 ,..., l0.$989 8.2004 Ul'3 9.,.,. 9-3249 10.5292 9..244$ U.01.)9 1&.$3:20 14.32?1 10.il&S
8.l.«11 8.0]00 8,3216 1.1.-20 &1711 8.2327 8.2166 , ..... ..,.,. ....,. 7.'!1255 9..019 8.7691 W.5011 8.028 ....,. 9.102! 9.61.40 10.9513 9.1561 13.5232 16.12.63 13.6830 lC.3053
15.e:238 15..$5155 1$.2!89 15.681.2 15..48155 16.2595 lS.~435 l&l~ 1U50$ 11.(1,1!'9 14.44,S l$A$"9(1 13A9815 14.7(84 11-1994 11.179$ 9.,00, 9~'84 ~..,, 9.279(1 ll.21A3 13.Ei322 11A3S8 9.(i2Q8.



Ca line 4 input for 2049 Q2 
Roa.di Coon:m-.ate tml I

lln~l11i:ilrag' I Helghl I RoadT:,pe
Pair X1 V1 X2 V2 '"'' Ccah4l
R1U 1-H!H.H ffl l-0 .H nnu..u n1n1..1,
R;,.3 mn,.n ,NIQ),'1 n.u,.r,,» n,,..,,.,
R1U 1-HU't.U fflU... 31 nu~n 111.»Ul f
R;,u t,)lll.M,0 f,llfµ,01 U.)"f..74 ,in~,• 

Jill14!4R1-N a:1u11.n mn&.M ........ U1.f.1U)

1111,n,R;,.,. ffl?U,M ,N1$UJI, UJ111,,U ,3,n-,J, 
R10 I-HU"-.11 -ll1 141'.lll ni..,.n U1U4.HR;,., mn.,1;t1, ,NIIJ,l),U ,:,.at·,,n, n,,....J•
R15~ a:1uu.u -l-l1 1H.U U.J.M1.H U1ta J..1 1

lt.10 uu,u, u,.,, ... 11).. U,t, uuo.n
R1U Wft:1-.M IHIMJ..Ni D)nu.a. n1..ui
11:,u UUf4.CII n,~,.u UUIN.1, u,'°".1,11'
R1U WNU 1 l.ti!M"t.l 't- 11441 UJ 7 12241A ..U

11.,u .,,...... lnUt.d IUMUI •tt·*"'
R1H .,,..... l.tillH.H ,.....,. IU:IM At,

ll1U l:t.:, M.U& »2:U:t.M- IUMtJ.1, uunu
R111 .,,.... W 2U.M IU-1 17 .H IU1llJI

ll1U mu,.:r, lnUUi '""'-'• ettnu•
R•n ~01.r,,1, 1-n nt. U UOU.M ,u~..u
ll110 .,.,..,. an21,.u nnt,..,t IU"3U1

111,u,R;n.tl mM,,?f. j N11n,N I•~I n1f;Mt,

R;,n I m,,,.l)t I N1ttt.ia I l».P).ff I ,i,w .. , 

R;u1 I mq,,.,. I .i,nt.i, I n+,,,.u 1,i,t0t.n

R;,,, I '-),11.1,,,M j .i,;n,1.u 1,:,.11t.J., 1,u~•

R;,n I '-),Im,:,. I m,u,» I ,:,.HMl I ,u,n_.,

N 02 x 100 (,glVMT)
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOt! H'119 H'10 Hr11 Hr12 H'13 H'14 Hr15 H'16 H'17 Hr18 Hr19 H'20 H'21 Hr22 H,23
l.f,3610 l.f.1:1933 ll.S867 11,1.f~ l.f.1406 15.432.f 14,2409 17,8003 12.86591 16.4930 l3•.f466 l4,62a91 12.5405 i;u:360 10.,3087 lo.2706 ,..... 8.255,8 &5826 7..f578 10,6927 13,3065 10.8932 8.5287
7.16933 ..,... fii.9131 , ..... 5.46B9 fii..8523 7.6417 l!I.S591 .... 13 8.3103 1 ...... !.6933 ,.,.., 1!1.8191!1 7.691!11 8.4~:!4 8..11C'9 1.SO!O H"' 7.19'17 , ..... 10.9,436 ...... Ul91
16.3417 16.2872 15,9tl8C 16.1524 16..0385 16.8101 16,19!50 18.4426 15.1325 18•.f738 16..0830 17.00:20 14,7675 15,914191 12..870 12~4611 1...... 10.0311 10.54991 91..f8.30 12,03116 l.f,3876 12.1178 10,3780
16.1220 16.C3158- 1S.704fii 16.2441 "''"" 1 ..... 1 lEi.0§82 1.&25,17 1,433§2 11.6641 is_2on lfii.2283 14.2g()S 1S.S514 12.1SB4 U.0893 10.0449 lLl.0868 10.1199 1!1.8757 lt.7241 14.C9Ei1 12.CJfiiS 10.0442
12.7047 11.8640 14,0777 8,3012 153239 l:l.6031 12,.29115 l.f,3905 ...... 13.5436 10.7418 l2.GCMl2 l0.o6791 10,91641 8..l&ll 73188 5.557<l 6.1515 ~... , 5,230 7,12'1 11.9116,3 1.1n2 6.0S39
10.fii43CI 10..!688- 12.&Bl!I 14.11151'.1 12.7511 11..!640 tc.91!178 Ul24fii ...,., 12.(1611 9.6476 10.4S5fii ,..,., 9.4111!1 ~- "'"' 4.768~ 5_2885 ...... 4.~49S ,.,,... 7.11S9 fii.SlU S.203 1··- 9.0207 8,2653 91,91625 ·Um l:1.1328 Ua69 11.4750 7.1857 10.J.884 9.132.f 10,5072 9:ffi85 U,9i032 9.7206, 93536 11.0621 lL3918 12,9012 10,8634 IS,7254 19,117.f 1 ..... , 12,76H
9.4461 9.t.1201 l!l.2fii51 9.9625 9.9797 11-tJ28 9.03169 11.47SQ 1.:lBS.1 10.1884 9.1J24 10.St.112 9.9158-5 tt.9002 9.1206 9.953fii 11.0621 1LI91B 12.9Ct2 10.1!11534 ts.7254 19.1174 1fii.86fii] 12.761.l··- 9.0207 8,2653 91,91625 9,917917 11.1328 Ua69 1L4750 7.1857 10.1'3< 9.132.f 10,5072 91,%115 ll,9i032 9.7206, 93536 11.0621 lL,39118 12,9012 10,81534 IS,7254 19,117.f 16.8663 12,75.1.3
9.4461 9.t.1201 l!l.2fii51 9.9625 9.9797 11-tJ28 9.,U20 11.47SQ 1.461-' 10..J04] 9.1J24 10.St.112 9.9158-5 lt.9002 ...... 9.953fii 10.o:!1!11 11.1053 12.41!1!7 10.42&1!1 B.7254 19.1174 1fii..l!I~] 1U491
91,4467 9.0207 8,2653 91,91625 9,91797 11.1328 9.•120 11.4750 7.4,674 10.,3043 9.132.f 10,5072 91,9685 U,9!032 9.5466 93536 10.0281 1Ll053 12..f837 10,4288 15,7254 19,117.f l6.Bli63 1Ui4917··- 9.t.1207 8.2fii53 9.9625 9.9797 11_1328 9.0369 11.4750 7.3-BS.7 10.1884 9.01168- 10.34-86 9,6658 ll.444fii 9.~5 ...... 9.s6B lLl.6732 11.5§95 9.8451 15.1328 1.&3380 14..fii7fii6 10.7403
10.06.&S 10.U01 ..... 9.t93S lo.3593 lo.274& 10,1909 12.4331 ,8.7192 11..-032 '9,G(l,42 10,2401 9,1432 l0.3'917 7.7C08 .a,ug,7 7.649' 7.5220 7.7865 6.7842 9.?S50 12.123& 10.2628 8.2115
10.0003 10.3703 9.6439 10.0222 105235 10..0083 10.2n1 1.2.4767 8..6926 11-3602 9_5128 10.3384 9.2074 10.2400 7.7831 8.2312 75"' 7.64.17 1_91n ·~"' 9.n55 1>0606 10.t.1782 8.0J4.2
10.002Ei lo.3a0 1 UEi3Ei , ..... 10.218A 10..1503 10.2845 U.7843 ,,,... 11.7932 ,..as21 10.-t777 9,000 10,7276 un.a MGO< 1,..,, 7.'9245 l.OS14 ll;i.;418 l.0,105,4 12.Ei&SA l0.4n5 uan
14.20i9 13.731] 13.4770 13.4255 l]..0994 13-1.595 14.2560 1.&S262 14..413§ 17.5390 15.4553 lfii.5951 15.14&I Ui.1.509 13..3184 13.3080 1.2..4821 12.5337 12.3906 10.8208 13.fiil87 t5.S692 13..4391 10.9642
14,72-4S l-t.1770 14,375' 1U693 l.f,0901 14,0563 14.7301 1&9684 15..lS4S u.,27' lS.37,88 16.12'17 14,5l80 lEi.1372 12..7121 12.7&3S 11.tl312 11JU;2 12,2434 10,6?31 13.03S 15.7,8$7 ll.4732 ll,0203
1-4.4950 145722 14.5.149 1,4.5215 14.7007 145250 14.4782 16.9354 1.3-1264 16..4134 14.1352 14.9174 13.4fii14 15.026! 11.7975 11..!095 10.9549 10..9273 11.4fii12 10.2161 10."'8 15.9110 135223 1l.l956
10.4028 10.664& ll.S213 11.S&SS a,... 11.MSS 10.2922 12.21,s '9.73SG 11.8272 10.GG27 12.2212 10,'92Ei lUJ.82 '9..,8SEi3 lo.9037 11•.29-SS 10.8... ll,2Ci09 10,C&48 14,1714 16.SAS5 13.7106 12.337,8
12.1814 1.2_1112 12.C861 12.3986 11.7632 12..4479 12.5966 14.708-fii 11.22~1 13.6637 11.4323 12.7862 11.5164 10.2&54 9_9213 105034 10.1971 9.7225 10.0468 0,080 12.fii360 15.3341 12.4.]2"' 10.2378
10.$8'2 10-SA91 10,SS,'9 10.2903 10.us5 10.4527 l0.78Sl 13.0276 ,,..n 11.7.H7 10.6451 12.2051 11,236,S 13,0627 10.3S40 11.37&7 ll.2906 1L.09o9 11.4157:S, 10,3037 14,1)112:S, 1U4SA 13.703< 11,ro1,
t2.291fii 1.2.2457 12.1098 1.2.1.562 1.2.D!l38 12-1867 12_3003 14.fiit74 11.lSOl 1.3-5493 11.41587 12.8711! 11.5021! 10.086!1 '·"" 10.7555 10.1835 9.7373 10.0fiiOO l!.71!19 12.498! t5.3]fii5 12..41]3 10.2.C45
ll.S3'4 lU,8.29 11.'7$86 11.428' 11.$44< 1l.U7,8 lU'701 14.0621 11.0947 n..osso 11.1$43 1:USU: 11.1131 1.2.Ei280 ...... 10..73'3 10..2447 9.f998 ....,. 8.69-49 U:.28$7 15.0461 ll:.0568 10,2545
1LiU'9 11.4518 1U978 1L2027 11 .<;806 11.4077 ll.J962 13.5366 10"1216 12.6217 10"53-87 11.9154 10.71-1116 12.7627 9.lill8 l0"1278 10.026' 10..0043 10.54"90 9.1272 12.9-872 15,8051 12.3105 10...,1
12-8,422 12-754-4 12.492$ 12-$82'7 12-4599 12.7700 12..a.8'1 14.7!,22 1U24S 13_,.., 12-5365 13.SOG,7 12.5480 1.3.732$ 11-.273$ 12-1404 11..-81$4 1US50 11Al2$ 10.4800 U.9-458 15.9135 13.l90S 11.91159
!il.6661 93... !il.4715 9.4998 '9,53iffil !il..4925 , ..... 1L0558 9.3070 10"377-111 '9.-1912 0.8168 !il.1288 !.!11312 8.1708 ..,.., 7.7573 ,.soo, 7.1087 6.5839 7.£093 !.6756 7&161 7,3106,
11.$"42 1Ui2l0 17.46U 11.$838 17.$48,4 17-6202 17.~73 20.9740 l-8-"S9 19.729& 11.1940 1UA"92 Ui..8$9$ 1Ui02 10229 J&,.A.G,9$ l&-37Hi 14..2835 lU,81$ 13.1923 l!i.9,822 19.63$8 1S.'7CJO 15.l'Eil
3.!11662 3335,6, •.0110 ,.11-1110 3.8-12!11 ,...,. 3.!097 4.823.f 33274 -111.4.330 4.1335 4..3592 •.3155 ,,,.... 3.7612 -1112598 33133 ,..... l.4025 3.1865 3.8237 &.820l!I U-1115,4 3,664"9

'·""" US-41 , ..... $.7943 s.9,EiEi ""°' s.e,s1 7.1)867 5-'206 7.o,!9 ..,.,. .. 1., Ei-5622 Ei.'7676 5,.1'8,4 ,...., USJi0 U$4.3 ~,.., s.os,1 Ei.l6$2 7.4531 Ei.451,8 s.Girio
12.0024 11.8541 ll.!315 1L8575 11.6961 1133'-7 11.8392 1.f,2599 10.7591 13-385,4 11.BlO 12,6829 11.4011 13.0957 10..29791 1038-21 10.filOO 10..38&5 10.55.35 ,..., 12.7107 15.1.28-8 12.4187 10.6755
)2.7722 lU&lS 12.'7229 l2.7,8'79 lU:t95 12.m5 lUOl4 15.6870 12..$976 "-""" 13.31.-83 14.5640 13-36,8.2 l,$.4128 12-3752 U-l99J ll-1236 ll-9022 li..8,0J 11.EiSSS l.$.1224 11.$29& 14.6438, l2.!8JO
1L!il215 11.9016 11.!11512 1U90J 1.2.0608 11.9075 11,9073 1.f,1211 11.6973 1.3.1957 U.1738 13.4655 12,6&16 1.4.2385 12.01-1116 UJ.'977 13.2156 12.94.&!J 12.993A, 11.~5!11 14.9823 17.3198 l"-£1003 13,"'040
U.2'14 13.l8S9 13.Xl6$ u.22ce 13.084"9 13.30>4 13.1941 15.1''8 11..8248 14.1"9JG, 12-3C1'3 13A$:t9 12.14.3$ 13.7560 lLl.97~ IU113 11-2391 10.6-91& 10.'306 U-196 lUl.32 14.9592 12.4519 11.0SS,
13,86,~ 13.7676 13,7538 13.8555 1-111.021'9 13.7270 13,9853 16.0205 133529 15.1645 1-11.1311 15,551191 l4,li89C 16,5574 14.0151 15.1351 15.0041 14.8647 15.391091 13,9703 17,58'JCI 20.124"9 17.2348 15,'11151
14.1!1112 ,...... 14.1!1381!1 14.8597 1,4..l!IJSB 14.1:011 14..8itl3 11.2867 B.919:1 16.1147 14....UBO IS..,.. 14.3994 1fii.1n4 ll.Ole.2 1"'.3591 14_29,u ll.1141 12.9009 12.DDEi B.8220 11.9285 14.7176 11.8880
12.6304 12.7-11121 12,915191 1, ..... 123226 12.5379 12,9'062 15.3511 12.02913 1-111.6898 12.-111268 14.0S28 12.8595 14,8935 11..6126 12.7211 12.3353 12.04.36 l2..f087 ll,ll85 15,47SIJ 18.8305 l5al582 12,l'm!J
12.9503 ....... 90034 9.~5 11-1686 ....... U.19S3 U9Ufii 9.789'7 12-5817 10.9773 12.4785 11.0110 14.16977 11.St.119 12.7705 11.9970 1'-"'" 11.2S69 11.n10 lfii.0254 19.S891 lfii.3378 12.9200
ll,4.l14 11.5325 12,2478 12.2185 l-111.2-11132 12.7950 ll,.671J5 13.47791 10.3333 12.0597 ,...... 12..fl-1117 11,SOH 14,3311 lC.,3232 11.5287 12.0635 lL7647 12,22891 10,3531 15,0740 19,3761 15.154.5 12, ..512
12.8425 Ul603 14.CSOO 14.1-47Ei 14.7SQ1 15_1819 12.8913 15.1691!1 11.7101 14.o.!89 1.2-2290 11.6612 12.6729 14.4412 11.4914 10.9131 10_599') l~SW 11.3889 10.51.31 lS.l.lOO 1.&70fi2 14.1922 11.lli392
12.70il 12.2751 12,Ull 12.03913 113002 12.716'9 12.1370 l.f,91522 9.6074 13.822-111 10.-111505 ll..f46-2 ,.,.. 10,20391 7.3160 7.15891 6..07914 6.1141 6.12-1111 5,1271 ,,.,,.. U948 8.1062 5.8142
12.7061 1a151 12.1111 12.0391 11.9002 1:!.7tfii9 12.7370 14.95,22 9.607-' 13.0,24 10.4SOS 11.4462 ,.,.. tc.2009 1..31i50 13"9 '"'"' 6.1149 fii.1241 S.1211 '·"" 9.2'941!1 1!1.1062 S.814.2
12.70il 12.2751 12,Ull 12.03913 113002 12.7169 12.1370 l.f,91522 ....,. 13.822-111 10.-111505 ll..f46-2 ,.,.. 10,20391 7.3160 7.15891 6..07914 6.1141 6.12-1111 5,1271 , ..... 9,2"9'118 8.1~2 5.8142
12.2911 12-1647 12.£825 12.2551 12.9226 1:!.2118 12..... 14.4U9 1Lt82fii U.4312 11.9000 11.6.!120 12.28!2 14.W8 11.57,4fii 1Hi210 12.711-4 12.117.! 12.6647 11.015 B.SO!IS 1.&1-41EiO 15.071EiO 12.73!,fi,
13.87'2 1-111.0793 15,1417 1,..., 17.1305 15.7981 LUn3 16.0078 12.70,:!3 1-111,2970 12.5355 14,52'91 12,'ffiiCI 14,6977 11..5071 lo.6315 10.0IEi-2 10.2424 10,9197 10,1.C'Xl 14,4028 17,6676 14.3922 13,63912
U802S 14..4473 11.n30 14.4457 14.9027 14..4290 14.1209 16.4980 13..6920 1.5.445,4 14.5501 16.1917 lS.2522 1.fii.7861! 14..4225 t5..fii411B 1.5.429'9 1S..B66 lS.538! 14.5378 17.1!1615 ,..,... 17.6383 15.83S1
11.9403 11.3512 12,1733 12.9337 U.!OG7 ll.5767 u.'468 U,7(127 10..1,16 12.5~41 ....,., 12,23,;87 ll.-t338 1.2,7114 10.04,0 lo.Ei226 10.550" 10..2750 10,5440 9.1820 l3,0S2l 15.2345 12,032 ll.l.187
1.2.1322 13..4211 12.91% 13.3620 13.8873 13.2382 13.22'] 1.5.2971 11..8072 13.'9578 12.04<6 13.5771 12.504fii 14.4441 11.1243 1.2-1355 12.1104, 11.4332 12.()628 10.fliH 14.9769 17.8403 14.68.17 12.~3
10.0252 ...... 9.7450 10."8:SS 11,0407 ...... U677 1L044S ,8,2'148 10.0243 8.900 1 10.334S 9.S SSG U,2748 &.0013 UlEiG ,8,2043 MC& 7•.29:,S 7.2374 11,258S 10.""3 8.9706, 10,3133
1.&3023 17.2317 11.n20 18.7562 18..8597 17.9183 ll!.1392 1.&1!163 1611883 18.511!2 17_5476 19.71.21! 11!.5440 19.3345 11.7177 18.3727 18.,4371 1!.4320 11!.9404 11!.1701 20.5624 2Lfii«7 20.1),U,4 19.5700
io...., l&.7271 1U979 16.82g(I 1"9593 1....S8 18,'4'7 1&1450 l&.2274 17.2660 lS.><01 ....... 17..alSS 1Ei.:5om8 17,.04&7 17.SlOS 17..4531 19.nM 17,21115 16,SEi37 18.SlSS "'"" lS.7071 20,:S,83
1.5.2815 11-1328 8.2fii53 8.3012 9.9797 ...... 9.961.5 1.5.1763 11..4377 14.6635 13.0205 14.8139 9.2074 11.4429 9.6021 92562 9.7309 7.9060 ...... 8.7214 12.76.!fii "'""' lfii.8592 12.761]
12.3156 1°'4'92 UlGO 8.3012 um 9.0207 9.9G-lS 13.Sl-ffi U2'9 12.1345 10.7165 12,3447 ll,57GG lS, ,"69 11,.08,84 12.13&4 12.372'!' 1L'437 12,lOOS 10,907 "·"'° l.&2202 14.7031 1Ul897
1.5.0564 1.52711 lS.54]9 17.fii700 17..4,.824 17.6322 15.6537 16.8699 14-1090 16.17% 14.6056 14.4107 13..., l>.0804 1U06> 125739 1.2_565,5 14..4951 14.2995 13.7fii84 Ui.293fii 19.0036 14.6405 1,.1211
U,7559 1uaga 13,4226 U,4576 l-t.229& 1•.0303 l3..8lSl lUS.70 12.4"'90 15•.209& U.14.89 13..ala3 12.2054 l4,SG33 11.0748 12.6817 u.~-11,1 110442 12,14118 10,8900 14,SQl 17,3'37 14.0315& 12,6468
13.7559 1,..... 13.'226 13.4576 1-1112296, U.0303 13.8.151 15,6570 12-'"990 15.2096 U.1"89 13.8183 12.2054 1'.5633 11.07-1118 12.6817 12.7-11191 12.0&42 12.1"48 10.IDIIO 1'.5621 17.3937 1•.0366 12.&168



Ca line 4 input for 2049 Ql 
Ro•dl Coon:U~ato tml l~~;~~., I Helghl I RoadT:,pe 
Pair X1 V1 X2 V2 '"'' Ccah4l ... , UJUU.f. -IJ:2U4.11 nn,, .. n lllW . .U "'"' wo,,3, .,,,,... UUJ.•.M Ull4J• "... , UHl-1.CII- ,IJ:HO.N- nJ.t i.u. IH-40I-.O "'"' "'"'" lnaN.&I, ,:»...... niw.o• ""'' .. :IJ .... ... -IJ:210.Clt IJ.J"Mt- ,.....,,..,. w,,.,i., ......~ UJIU,t) nn,1.u, .... 1- :IJ lU.U -IJ:2 31-1.U IJ.J.tU.1,1, IH:IN..4 1 ..,. wa1.1,,1.J ;N;l:,u.a, n»•••.n. ,u~•.n .... aJH1-Ut- ll:2U1.M n. J-41 ,J..1-I .........
"'' uun.u 

..,_ ..
UJ11UJ.P 12"H t-UI 

"'' WIU. 11 tJ::il l14.H UJ:J1U1 .,,.,..,.... UUH,71 mnu• 1~6'4.U U:NX .. U 
RICl l•RtO"J wm.1:111 ll:H1 .. 11 UJ-41117 ,H lll'D ..21 

lllll(ll•IU01 u,u,.u ffldl.2 1 1:nnu, lttAk .. O 
RIQl•RtO"J WUl..1 1 ......., IIJ. 7U. 11 1;u.,w 1..u 

lllll(ll•lblOl UUi:t.11 »2'41.H l:UMM1 lll45'U 
l'IICll•Rtol WMU7 1nn.u1 IIJ.ft .U "t 12u111.n 

lllll(ll•lblOt nun." .tt2 :,t ,,U l:UMUI ltt.,.__,, 
-Jl14RtJ1 Wl1t,U ..,..,,. ,,,.,... liUI Z.H 

lllhO,.lttoll l:t.3 tM. IM an,u .... UUU..t.4 1n.-u• 
111t,11411;tU 

11:+21 I W.itt.Qi I .mUt.?f. I u»u,M I nnnn .,
... , w ...... ,, ... , UHH.U .... .,, ... .,..,, aJUU.OI, ... , W311,N ... , l-:IJNU1 ... , Wl1).U 

"'' a:1uu .. n 

"'' U31MUf. 

,m:,..,,) j 1»&1-Mlo j UUtJJI, 

.m,n..u I nnu.M j ,uuun 

.nutu I nJ.lltW I nn1u, 

..n:,.,,njn.)·,...,,,1,u»u) 

11:•n I mr«.M I .n,u ... I n.).,a.M I ,u,J>.U 

11;.,. I mllJ.'-> I -tn l)I, ,.~ I nJ.Mn I ,u,u.o) 

11;.,. I m .. t.» I .n,u.• I n.u.uM I n,,n.u 

11;.,. I mr,).H j -tn1.at.u I n.)·,i,,.J I n,,~.u .,
11;.,, I mr«.lf.) I .n,u,0,,, I ,:,J,,,.,.,, I n,.,,.n 

V&tilcle count tor oaeh road 
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOS Hnl9 HrlO H,11 H,12 H,13 H,14 Hr15 H,16 H,17 Hrl8 H,19 H'20 H,21 Hr22 H,23
1250 .,. 5>0 ,oo 450 ,., l'5o ,,oo 5>00 '"" 4200 .... - 30>0 "800 <000 4.350 - ,..,. <l>O ,,., 20>0 mo 1750
mo ""' s,o ,oo 450 ,., '""' ..... """ '""' 4200 .... - 3.,. 180II ,ooo 4.3Sll ""' ""'" '1>0 ,,., 2"" mo 17SO
1250 .,. 5>0 ,oo 450 ,., l'5o ,,oo 5>00 '"" 4200 .... l60II 30>0 "800 <000 4350 ""' '""" <l>O ,,., 20>0 "'" 1750
mo ""' ,.. ,oo 450 ... '""' ..... '""' 4600 4200 .... l60II 3.,. 180II ,ooo 43Sll ""' ""'" '1>0 ,,., 2"" mo 17SO
1250 .,. 5>0 ,oo 450 ,., l'5o ,,oo 5>00 '"" 4200 .... - 30>0 "800 <000 4350 - '""" <l>O ,,., 20>0 mo 1'50
1100 700 Sllll 3,0 ""' "" !SOil mo mo 4200 ,.., ""' 3Sllll 3... """' .,,. '""' S3SO '""' .,,. 3100 3000 ,,,. 2000
llOO 700 500 3,0 .,. .,. !SOil mo 5150 4200 3950 ,,,. 3500 3""' """' mo 4)00 S3SO S500 .,,. 3100 3000 "'" 2000
1100 700 Sllll 3,0 ""' "" !SOil mo St.SO 4200 ,.., ""' 3Sllll 3... """' .,,. '""' S3SO '""' .,.. 3100 3000 mo 2000
llOO 700 500 3,0 400 .,. !SOil mo 5150 4200 ,.,,, ,,,. 3500 36'0 """' <200 4)00 S35CI S500 .,,. 3100 "'" "'" 2000
1100 700 Sllll 3,0 ""' "" !SOil .,., mo 4200 ,.,,, ,,,. lSOII 3... """' ,200 '""' S3SO '""' .,.. 3100 mo ,,,. 2000
llOO 700 500 3,0 .,. 600 !SOil mo 5150 4200 ,.,,, ,,,. 3500 36'0 """' <200 '""' "'" S500 .,,. 3100 "'" "'" 2000
1100 700 500 3,0 ""' "" !SOil 050 51.50 ,.., ,.,,, ,,,. 3500 3... """' ,200 '""' mo S500 .,,. 3100 2950 2950 2000

" 10 ' 4 4 ' ,. 00 .. n " " 100 100 100 IOO .. " " " .. .. 31 "17 10 ' • • ' ,. "' .. n " " 100 100 100 100 .. " 67 .. ,. .. 31 "" 10 ' 4 4 ' ,. 00 .. n " " 100 100 100 IOO .. " " " .. .. 31 "17 10 • • • ' ,. "' .. 71 " " 100 100 100 100 .. " " .. ,. .. l1 "" " 13 • 10 " " 7l ISO 150 ,,. ISO ,., l>O 150 ISO 100 100 100 100 100 ,. " "., 22 13 • 10 16 " 7l 150 150 150 150 !SO 1>0 150 150 100 100 100 100 100 ,. 72 "100 " " 2l ,. .. 100 200 ,,. ... 350 350 3., 3,0 350 ,,. 250 300 350 250 l>O l>O ISO 100
100 72 " 21 " .. 100 200 350 ... 350 350 3SO 3,0 350 350 250 300 350 2SO 1>0 l>O 150 100
100 " 31 2l ,. .. 100 200 ,,. ... 350 350 3., 3,0 350 ,,. 250 300 350 2., lSO lSO ISO 100
7 3 2 1 1 2 7 12 25 27 " " 25 ,. lO 29 23 l2 " " 20 16 .. 11
7 ' 2 1 1 2 ' l2 25 " 24 " " ,. lO 29 " 32 " " 20 " 14 11
7 3 2 I 1 2 7 12 25 27 " " 25 ,. lO 29 23 l2 " " 20 16 .. 11
7 ' 2 1 1 2 ' l2 25 " 24 " " ,. lO 29 " 32 " " 20 " .. 11
7 3 2 1 1 2 7 12 25 27 " " 25 ,. lO 29 23 l2 " " 20 16 .. 11.. " 1' 12 1l 20 .. 100 200 200 150 130 1., 1,0 150 130 100 100 150 "" 100 100 100 ".. 26 16 11 12 20 " 100 ,00 200 150 150 150 1>0 150 150 100 100 100 100 100 100 100 ".. 2, " 11 12 20 " 100 200 200 150 130 1., 1,0 150 150 100 100 100 "" 100 100 100 .,.. .. 16 11 1l 19 ., 100 ,00 200 200 150 150 1>0 150 IOO ., 100 50 50 .. .. .. 21.. .. 20 14 1, " ., 100 "" ,,. 250 200 200 200 200 200 150 200 200 1., 100 100 100 .... .. 17 12 .. 20 ., 100 ,00 200 200 .., "" 200 250 ,,. 200 250 250 200 1>0 100 IOO 100.. .. 17 12 14 20 .. 100 200 200 200 200 200 200 250 "" 200 250 250 200 l!Al 100 100 100.. " " ll ll " ., 100 ,00 200 200 200 250 2>0 300 .,. 250 400 450 350 2>0 200 200 150.. 22 12 • 11 16 ., 100 150 200 200 200 200 2,0 ... .,. 250 350 400 300 2,0 200 ,.. 150.. .. 11l " " 2l ., 100 200 250 250 "" 300 300 350 400 ... 450 500 •oo 300 2>0 200 150.. .. 17 12 " 20 ., 100 ,.. 250 250 "" 2., 2,0 300 .,. 250 350 350 300 200 1,0 ,.. 100

100 .. 50 22 25 .. "" 200 ,,. 400 350 350 350 3,0 450 .,. 350 450 500 •oo 2>0 2>0 ""' 150.. " 15 10 11 16 ., 100 150 200 200 200 200 200 250 ,.. 200 300 350 2., 200 1,0 150 100.. 15 • ' • 10 ., .. ,.. l50 100 100 100 100 100 IOO 100 100 100 100 .. .. .. 50.. .. " 17 19 .. ., !SO .,. 350 300 .,. 3., 3,0 400 ""' 300 450 500 '"' 300 2,0 200 150

" 0 5 4 4 ' 17 .. IOO 100 ,oo lOO 100 100 ,oo IOO ,oo l50 ,so 100 100 .. .. "'106 !OS " " " " '"" 320 450 450 373 m '21 <19 ,.. ... '19 m "' ... 3'9 308 "" ,..
200 ... 100 100 IOO ,., ,00 "" .,. 750 700 ... 750 7>0 850 "' 050 USO 1200 ..,, ... 5>0 500 '"'200 150 100 100 100 1"1 200 "" 050 000 700 lOO "" 750 050 950 1000 1.200 1200 950 ... 550 500 350
300 "" ,oo ,oo 200 2,0 400 ,00 1400 USO 1150 IOSO llOO '""' 1100 1150 llSO llOO 1300 1000 ,oo 600 ... •OO
350 .,. 250 250 ,,. 2'1 450 1050 1650 1550 mo 1250 1]00 ,.,. 1'00 1450 1'50 1700 1700 1]00 ... 750 700 500
300 "" ,oo 200 200 200 ... ... l3SO USO 1100 1000 lOSO 1000 IOSO llOO 1100 ,,,. 1200 ... ... '"' 500 ''°300 ,,. 200 200 200 ,00 350 900 1350 1250 1100 1000 1050 1000 1100 1100 1150 1]00 1]00 1000 700 600 ... 350
200 ISO '"' '"' ISO ISO ... ... 1000 ,,. ... ,.. ,.. ,.. ... ... ... ,,. ,00 '"' 500 400 ISO 250
200 150 150 150 100 1"1 250 550 .,. 850 700 650 ... ... 650 650 650 750 700 550 ,oo 350 .,. 200
200 ,.. lSO lSO ,.. lSO ... ,oo lOSO 1000 ,,. ,.. ... '"' ... ... ... ,00 ,,. ... ... 400 ,,. 250
250 200 200 150 150 ,00 350 BOO 1250 1150 1000 950 1000 1000 1050 1100 1150 t]SCJ 1]50 1050 700 600 550 ""'"' ,.. 100 100 IOO 100 ,00 ... 700 700 600 ,,. "" 600 ,,. 700 700 ,,. ,,. ... ... 400 ,,. 250
200 150 150 150 IOO 1'1 250 "" "' 850 750 lOO 750 700 750 .,. 850 050 950 750 500 .,. ... 300
l!Al 100 100 100 100 100 150 4()0 ... "" 500 500 ,.. '"' "" 600 ,,. 750 750 "" 400 '"' .,. 200 
200 150 150 150 IOO 1'1 250 600 "' 850 750 lOO 750 700 "" ... 850 050 050 750 500 .,. ... lOO,oo 150 100 100 100 1"' 200 '"' ... 750 ,,. ... '"' ... 700 750 000 ,00 ,00 '"' 500 400 ISO ,,..,. 500 .,. .,. .,. 500 850 2000 HOO 2900 2"0 2200 2250 2,.. 2250 2250 2>Kl 2500 2350 1'00 12'1 1050 ,so 700

'"' 450 400 400 ,,. '"' 700 1700 "'° 2500 ,.,. l,8$0 1900 1750 1800 1750 1700 1900 17!A) ""' ... BOO 700 ,00 .,. ,00 .,. .,. 45() 500 800 1950 lOOO 2850 2<50 2300 2<50 2350 2550 2'50 2100 mo 3100 2<00 16'1 1400 1300 900 

'"' 450 '"' '"' ,,. 400 700 1650 '""' ,,,. ,.,. l8SO ,... 1m 2000 ""' 2100 ?4SO ""' 1'00 12» 1100 ... "",so .,. 250 250 ,,. 2'1 450 1100 1700 1600 mo 1250 1]5() ,.,. 1<00 1450 1500 1750 1700 1.lOO ... '""' 700 500 
400 .,. 300 '"' "" ,00 550 1250 1950 ,.,. 1000 1500 1600 15'0 1700 1750 1000 :m;o 2100 1050 11"' ... "' ""<OD .,. 300 2>0 ,.. 300 550 mo 1950 UISO l&oo 1500 ,.,. 15'0 1700 1750 UIOO mo 2100 1050 ll>O 950 "' ...... ,,. 300 300 .,. 3>0 ,,. mo ,OS() 19SO 1650 15,0 1650 ,.,. 17,0 1000 ,.,. 2200 2150 1650 11>0 1000 .,. ....,., 350 lOO 300 .,. ,., 550 1350 2050 1950 "'"' 15>0 1650 ,.,. 17>0 1000 ,.,., 2200 21>0 !>SO ll>O 1000 .., '"'<50 ,,. 300 300 .,. 3S() S50 1350 ,OS() 19SO 1650 1.SSO 1650 ,.,. 17,0 ll!IIO 11150 2200 21,0 1650 11.SO 1000 .,. .,..,. 350 lOO lOO .,. ,., 550 1350 205 0 >950 '"'" 15>0 1050 ,.,. 17>0 1000 UISO 2200 21>0 1650 ll>O 1000 ""' '"'... ,,. 300 300 .,. 3>0 S50 mo ,OS() 19SO 1650 15,0 1650 ,.,. 17,0 1000 ,.,. 2200 mo 1650 11>0 1000 .,. ...... 350 300 300 .,. ,., 550 1350 205 0 1950 1650 15>0 1050 ,.,. 17>0 1000 ,.,. 2200 21>0 '"" ll>O 1000 .,. '"'500 ""' 3,0 3,0 ,,. 400 650 1500 ""' 2200 1900 17,0 ,... 1750 ""' 1,00 19SO 22SO 2200 1700 11>0 1000 .,. ...
2,0 200 l>O l>O ... ,00 lOl 7>0 1200 ,100 950 900 .., ... 1000 1050 ,... mo ,,,. .., ... 5>0 500 350
3,0 ,.. 2,0 2,0 ,.. ,.. ,,. 1100 ""' 1550 BOO 1.200 ""' 1200 U50 1250 1250 ""' ""' 1050 ,oo 600 sso '"'lOO ,.. 200 200 200 2>0 ""' .,. l>OO 1<00 '200 1050 llOO lOSO 1100 llOO 1100 1200 ll>O ..,, .,. 5>0 500 '"'200 150 150 150 150 !S() 250 600 950 ,00 000 750 800 ... ,00 950 1000 1.200 1200 900 ... 550 500 3SO
200 ,.. '"' '"' ,.. ,,. ... 600 "' ,,. 750 ,.. ... ,.. ,,. "' ,00 1100 1100 ... 600 500 450 300
50 22 14 • 11 16 ., 100 150 200 150 150 150 150 150 150 100 100 100 100 so 50 50 "'.. .. 50 .. ,. .. 100 '"' .,. 350 300 300 lOl 300 350 .,. 250 350 350 lOl 200 '"' ,.. 100.. 20 13 10 10 15 ., 100 150 150 150 150 200 200 200 200 200 250 300 200 150 150 100 "".. 2l 13 ' 10 .. ., 100 150 150 150 lSO lSO lSO 150 150 100 150 150 100 100 .. .. so
so 21 13 • 10 .. ., 100 150 150 150 150 150 150 150 150 100 150 150 100 100 so .. "'.. 2l 13 ' 10 .. ., 100 ISO 150 150 lSO 150 '"' 150 ISO 100 150 150 100 100 .. .. so
so .. 17 12 .. 20 ., 100 200 250 200 200 200 150 200 150 150 150 150 150 100 50 so "'.. .. 21 " " ,. ., 100 "" 250 250 ,so 2SO 2SO 300 .,. 250 350 ... lOl 200 200 ,.. 100

lSOO 1200 1000 1000 950 USO 1,00 '450 '750 4750 4750 4750 .,,. <750 ""' '750 4750 47SO 4750 .,,. ,,., 2850 '"" ""'13,0 1100 ... ,00 "' IOSO 1,SO 4100 4750 .,,. 4'SO 4700 ""' <750 ""' 4750 .,,. 4'SO ""' 4500 ""' ,.,. 2... 1700.,. 750 ... 600 too 700 1100 2850 050 4100 3600 3'00 l60II "'" """' <050 ,.., 4750 4750 ""' ,.., 2250 2050 1450
400 .,. '"' '"' "" ,00 500 1200 1000 llOO 14SO ll!Al 1400 13'0 141A) 1450 1500 1700 1650 ""' ,00 '"' ,.. ,00



Ca line 4 input for 2049 Ql 
Ro•dl Coon:U~ato tml l~~;~~., I Helghl I RoadT:,pe 
Pair X1 V1 X2 V2 '"'' Ccah4l ..,, un».11 mnut IUJt1.l-4 11 1.UUt ",.,, m:n, ·,.~ .,,,,,.s.u n+lllt•.,• u, .. ,.o, "..,, UlH1.N Uf, .... 154 IUJt1.l: -4 U11M.n ",.,. m:No•·"' .,.,,.,. •»-~•.... u, ..... , "..,, aJ,H4't.U. ll1N1.ot IJ.JM,Uf 11 1,11. 1 .. n ,.,, mM,,&1, t11n·,.• UJ,lf,,Mt, u,m.n ..,, 1- :13 150.M ffllltll n.Ja :i ... n 111:IM.l t ,.,, m•:i..&J. .,...... ,.,....., u,,u.n .,..,, aJHlN.11 ffllU.M. nnn..1-, 11 111 4.H 

uuu.r, ........ .,,...,.,. U1.t7UI ,,,_ .. m111.:n .,,.,.... n11•.u• ..,, UUIU& nun» uu,1 .. u u, ..... n ..,, wrn.n IHl11,U UJ ... 1,11 U1N1AI .... UUH,t, fflN1,lf. ,n~ UUM .. U .... WN1,~1 t.l1 5M.H IIU4:t..N- U1N2Jl t ... , U3tU.1& &2ttk.t1 UUIUJ. u,12,.u ... , w1,.,1,1, mu1.u UJ.U4.J."t UHIUJ ... , nu,.,,. m:ru,u un,.,n u,m..u .. , .,..,.., 111n1,,i, IJWM.•t n,,.u.n ... , U3t'N.I& uu,,.u UHt,U& u,rn .. u 

11:•1 lm:M-1,,Mj,W,fM."'l•»-•...,.IU•.U-'• 
11:., I fflAl,1,tJ, j .,,, .. ,,(11, j UJ.IJ»A.) j UHM.01 

11:., I ffl$1,&,M I ,W,fl,1,?I, I l:JHN.•11 U•ffl-U 

11:•• I mmn I .,,,..,,,.. I u",....., I u,.,..,., 

11:•1 I m,r,,M I .w,n1,0,J, I •»-MM I u,~.u .,

rtn, I ffl""'l)I, I tn .iM. ri I ,:,..,ii ,,,., I n1,n.o, 

rt,n I f),11;11,,,., I tnns.01 I ,:,.,,u,. j n,~,,,. 

rtn, I f)ol~t" I t11n).H I ,:,.;en,,• I u,,..,.. 1, 

rt,i, I m:rt-.,01,j..n~,.,1Jjn.1,·,•t.,, jU1J.lf-'' 

rt,u I mMt.r1o j tnUtt+ I UJfl.&. '• I n1,•-'• 

V&tilcle count tor oaeh road 
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOS H'119 HrlO H,11 H,12 H,13 H,14 Hr15 H,16 H,17 Hrl8 H,19 H'20 H,21 Hr22 H,23
<50 "" lOO lOO lOO ,., "" 1300 2000 l,00 16'0 1500 1600 l,00 '"" 1'50 1100 1950 1900 1<50 1000 850 ""' 550
200 150 !SO !SO 150 l., ,so 600 .,. ,so 750 ,00 ,., lSO .., ... ,so 100, !<JOO 80l ,so ,so .,. ,.,
250 .,. 150 150 150 200 "" "" llOO 1050 ,00 ,00 ... 800 850 .,. 850 ,50 ,00 ,., 500 ,oo "" 250,,. 200 !SO !SO 150 150 "" )00 1050 1000 ,so ,00 .., 800 ,00 .,. ,so 110l 1()50 80l ,so 500 "" ,.,
150 150 100 100 100 100 ""' "" 750 700 600 '"' '"' ,,. S50 ,,. 600 650 650 ,., ,,. lOO 250 "''150 100 100 100 100 100 ""' ,so 700 ,so ,so ""' ,., 500 ,so "" "" ,so ,so "" ,so lOO 250 ,.,
150 100 100 100 100 100 ""' .,. 700 650 >50 ""' '"' 500 >50 "" 600 650 650 ,., ,,. lOO 250 "''150 lOII 100 100 lOII 100 ""' ,,. 700 ,so ,so ""' ,., 500 ,so "" "" ,so ,so "" !SO lOO ,,. ,.,
lOO ... 200 200 .,. ,., - '"' 1450 1<00 ""' llOO 1150 llOO ll50 1200 1200 ""' ll50 lll50 )50 600 "" ..,
lOO "" 200 200 200 ,so - ,so 1450 ,.., rnx1 1100 11SO llOII 11SO 1200 1200 ""' l3SO 1()50 lSO .,. ,.. ,.,
lOO ... 200 200 .,. ,., 400 "" 1450 l.., ""' llOO 1150 llOO ll50 1200 1200 ""' "'" 1050 )50 .,. "" ..,
150 150 100 100 lOII 100 200 500 750 700 "" 550 550 500 550 ,,. 550 "" "" <50 300 25" "" ISO
250 .,. 150 150 150 200 300 ,,. ll50 ll00 ,so ... "" 850 ,00 ,00 ,so 1050 1050 .., 550 •50 .,. ,.,
150 lOII 100 100 lOII 100 200 .,. "" 050 ,so ""' 550 "" "" ""' ,so 750 750 550 ,oo "" .., ,.,
250 .,. 200 200 .,. 200 3SO .., 1250 1200 1050 "" 1000 lOlO 1050 llOO 1150 ll00 1'00 1000 ,oo ""' "" ,.,
200 200 "" "" 150 "' 300 ""' 1000 1000 ,so 750 800 )50 BOO ... ,so ,so ,so '"' 500 ,oo 400 250
200 .,. 150 150 150 ISO 300 ... 1000 1000 ,so 750 .., >50 000 ... ,so ,so ,so '"' 500 400 .,. ,so
200 200 150 150 150 "' 300 ""' 1000 1000 ,so 750 800 )50 .., ... ,so ,so ,so '"' 500 ,oo 400 250
100 50 so 50 50 50 lOl ,,. 400 ""' 3SO ""' 300 300 ""' ""' 300 ""' 300 ,so 150 150 150 lOl
100 50 50 50 50 50 100 ,,. ... 400 350 .., 300 lOO 300 .., 300 300 300 250 150 150 150 ,.,
100 50 so 50 50 50 100 ,,. 400 ""' 3SO ""' "" 300 300 lOO 300 300 300 ,so 150 150 150 ,.,
200 200 150 150 150 "' 300 ""' 1000 ,so ,so 750 800 )50 ,so ... ,so 1000 ,so )50 500 <50 ""' ,.,
200 ""' ISO 150 150 150 300 ... 1000 ,so ,so "" 80l >50 ,so ... ,so 1000 ,so ,so 500 •so .,. 300
200 150 150 150 150 "' 250 ""' 1000 ,so ""' 750 '"' )50 ""' ""' ""' ,00 ,00 6'0 <50 •oo "" 250
200 150 ISO 150 150 150 "" ... 1000 ,so .., "" ,so >50 .., ""' .., ,00 ,00 6'0 •so 400 "" 250
200 150 150 150 150 "' "" ""' 1000 '50 """ 750 '"' )50 """ ""' """ ,00 ,00 6'0 <50 •oo "" 250
100 50 so 50 50 50 100 ,,. .,. 400 ,so ""' "" 300 300 ""' 300 ,so ,so ,so 200 ISO 150 ,.,
100 50 ,0 50 50 50 100 250 ... 400 350 .., ,., lOO 300 lOO 300 350 350 '"' 200 150 150 100
100 100 100 100 100 100 ISO ,,. ""' ""' ,so .,. '"' ,oo 400 .,. 400 400 ,so ,so 200 200 150 150

1200 "" 600 •oo ... ,., 1400 mo '""' '"" '"" 3100 2950 '"" 3150 l250 3250 3600 3600 3200 ,.., 2500 """ l""
1200 ... .,. ,oo 400 ... 1400 ,,., ,.,. '"" ""' 3100 29SO ,... 3150 3'50 '"" '"" ,.,. llOO ,,so 2'00 ,.., 1'50
1200 "" 600 •oo ... ,., 1400 ""' '""' '"" mo 3100 2950 '"" 3150 l250 3250 3600 3600 3200 ""' 2500 2.., ""'1200 ... .., ,oo 400 ,so '""' ""' '""' """ ""' 3100 29SO ,... 3150 3'50 '"" '"" ,.., llOO ,,so 2'00 '"" '""1200 .,. 600 400 .,. ,., 1400 mo '""' 3600 ""' 3100 ,.,. ,.,. 3150 mo 3250 '"" 3600 3200 ,.., 2500 '""' "'''1200 ... .,. ,oo 400 ,so '""' ,,., '""' """ ""' 3100 2950 '"" 31SO mo "'" ,.,, 3600 3200 2450 2500 '"" 19'0
1200 .,. 600 400 .,. ,., 1400 mo '""' 3600 ""' 3100 ""' ,.,. 3150 mo 3250 3600 3600 3200 ,.., 2500 2600 "''"850 .., ,oo lOO lOO ,so 1000 '100 ,050 2750 ""' 2'00 23SO '""' '"" mo 2800 ""' 3600 2900 2200 2250 2350 1750
850 600 ,oo lOO lOO ,., 1000 2100 2850 '"" "'" 2400 ""' '""' 2650 mo '"" ""' 3600 2900 2200 2250 2350 1750... .., ,oo lOO lOO ,so 1000 2100 ,050 2750 ""' 2'00 2350 '""' '"" mo 2800 ""' 3600 2900 2200 2250 2350 1750
850 600 ,oo lOO lOO ,., l,00 2100 2850 2750 240l 2400 ,,,. '""' ,... mo '"" "" 3600 2900 2200 2250 ""' 1750... .., ,oo lOO lOO ,so '""' 2100 2050 '"" ""' 2'00 ""' '""' '"" mo 2800 ""' ,.,. 2900 2200 2250 ""' 1750
850 600 ,oo lOO lOO ,., l,00 2100 2850 2750 ,.., ,..., ""' '""' 2650 mo 2800 ""' 3600 2900 2200 2250 '350 1750... .., ,oo lOO lOO ,so 1000 2100 ,050 '"" ""' 2'00 23SO '""' '"" mo 2800 ""' 3600 2900 2200 2250 ""' 1750
850 600 ,oo lOO lOO ,., 1000 2100 2850 2750 240l 2400 ,,,. '""' 2650 mo '"" "" 3600 2900 2200 2250 ""' 1750
350 250 250 250 250 '"' 450 105" l'°" '""' 1250 HOO 1100 1100 ll50 11.50 ll50 1]00 1200 ... ""' 550 500 ,so
250 .,. 150 150 150 200 350 '"' ll50 USO ,so ,00 "" 850 ,00 .,. ,so 1000 1000 ,so 550 •50 ""' ,.,
250 200 150 150 ISO 200 350 '"' 11.50 1150 '"' ""' 900 850 ,00 ""' '"' 1000 1000 )50 550 <50 400 lOO
50 50 so 50 50 50 100 200 lOO lOO "" 200 '"' 200 200 ""' 200 "" "" 150 100 100 ,00 ,.

100 100 100 50 50 100 150 '"' 500 500 450 ""' ,oo 350 400 400 400 400 400 300 200 200 150 ,.,
" " 11 7 7 " " .. 150 ISO ISO lSO !SO 150 ISO 150 ,. ISO ISO 111 .. " " ..
" ,. " l) 20 2B " 15" lOO 300 300 250 250 250 300 250 200 ,,. 300 250 200 150 150 7l

100 ,00 " " .. 100 150 300 ""' '"' '"' soo 550 soo '"' ... 350 500 500 ,so 250 250 250 ISO
100 ,. ,, ,. ,. ,. 100 15" 250 300 ,so 250 lOO lOO 300 lOO ,so 350 350 ,,. 200 200 150 ,.,
7l " " ll ll " " 100 ""' 200 200 200 250 250 '"' ... 200 lOO lOO '"' 150 150 lSO 100
50 50 " I) 20 50 ., 150 lOO 300 300 250 250 "" 300 250 200 300 300 25(1 150 150 100 100
50 50 "' " " " SQ 100 "" ,so 200 200 '"' '"' 150 150 100 100 100 IOl 50 50 50 .,
50 50 ,, 16 l) 50 ., 15" 250 300 250 200 200 200 200 ""' 150 200 200 150 100 100 WO .,
50 50 " 15 ,. ,. so 100 "" ,so ,so 200 '"' 200 200 150 100 150 100 IOl 50 50 50 .,

100 50 ,0 20 21 50 100 150 "" 350 300 250 250 250 250 ""' 150 150 150 150 100 100 "' .,
50 50 " " 18 50 so '"' lOO lOO ,so 250 '"' 200 200 .,. 150 150 150 IOl 100 50 so .,
50 22 14 10 12 ll so 100 150 200 200 200 250 250 300 lOO 250 400 450 ,so 250 200 ""' 150
50 ,. " • ' 15 so "' 150 150 150 ISO 150 100 150 100 100 100 100 IOl 50 50 50 .,

200 100 so 50 50 100 200 <50 "" ,so ,so 750 )50 '"" """ 750 ,so 700 750 550 •oo 350 lOO 250
200 100 so 50 50 50 200 ,oo 750 ,so 750 ""' '"' "" 750 700 ,so 700 750 600 ,oo '"' .., ,so
200 100 ,0 50 50 100 ""' 400 ""' 850 750 ,00 ,., ,oo 750 700 >50 700 750 600 ,oo ,,. lOO 250
200 lOII ., 50 50 so ""' ,so 700 BOO 700 ..., GSO "" 700 "" 500 ,so 700 ,., ,oo ,so lOO '"'200 100 ,0 50 50 50 ""' "" 750 BOO 750 ,00 ,., ,oo 800 750 600 800 850 ,., 500 ,oo "" loo
200 lOII ., so "' 100 ,so ,so .,. ,so ,so """ 80l 800 ,so ""' ,so .., ,so '"' 500 ,oo ,,. ,.,
250 150 100 50 50 100 250 500 ,,. 1050 ,50 ,00 900 .,. '50

.,. 700 ,00 ,50 ,., 500 .,. .,, "''" 13 • • • • so "' lOII 100 100 100 !Ol 100 150 ISO 100 150 200 1,0 100 100 100 .,
100 50 ., 50 50 50 100 200 .,. 450 400 ""' .., 400 500 "" 350 500 S50 '"' lOO 250 ,,. 200
50 50 ,, 15 l) "' so !SO "" ,00 ,so ,so ,., 250 ,00 lOO 200 ,00 350 ,., 200 ISO 150 ,.,
50 50 "' " " 23 ., 100 ... 250 200 200 ,., 200 200 ""' 150 150 150 lOl 100 50 "' .,
so 50 "' " " " so 100 "" ,so ,so 200 '"' 200 200 200 150 200 200 1,0 100 100 100 .,
50 50 ,, 15 " " ., 1,0 ... ,00 250 250 "" lOO 350 "" ,00 400 450 ,., 250 200 ""' 150
50 23 " '" 12 ,. so 100 ISO 200 200 200 200 200 ,,. 250 200 ,,. 300 ,,. 150 150 100 ,.,
50 50 " " " ll ., 100 ""' '"' '"' ,so 250 250 lOO ""' '"' 350 ""' "" 200 200 lSO 150

150 lOII 100 100 lOII 100 200 ,oo "" ""' 500 '"' 500 <50 500 500 500 ""' ,so <50 300 250 "" ISO
200 150 100 100 100 ,,. "" 55" ... 000 700 ""' GSO ... '"' 700 700 000 000 ""' ""' 350 ""' 250
300 250 200 200 200 '"' 400 900 1400 ,.., """ "" ... 900 ,00 ... ,so ,00 BOO .,. <50 350 ,,. 250
200 150 150 150 150 ,,. "" 55" ... 000 700 ""' ,so ,oo 000 ""' '"' 1000 1000 ,so 550 •50 ""' 300
200 lOII 50 50 50 100 200 '"' 750 BOO 750 .,. )00 )00 BOO 750 ""' BOO '"' )00 500 ,oo ,,. 300
200 ,00 100 50 50 100 ,00 ""' ""' ,00 '"' 000 850 850 '"' "" 750 1000 1100 "" 600 500 "" '"'• • ' ' , • ' 14 50 "' so so so "' so 50 ., so so so 50 20 19 "' 4 3 I I ' ' l) 50 ., SQ SQ SQ so SQ 50 ., SQ SQ SQ " 18 " l3

' 4 ' l , l • l) 50 "' so so so 50 so 50 "' so so so 2l l) ,. l3• 4 3 l ' ' ' " 50 ., so so so so so 50 ., so so so " " " l3
100 50 so ,. 50 50 100 200 ""' 450 400 400 •so <50 ,,. ,,. 400 600 ,,. 500 350 lOO "" 200
100 50 so 50 50 50 100 200 "" '"' ,so ,so 500 500 ""' .., 500 ,so 750 .,, 400 '"' .., '"'



Ca line 4 input for 2049 Ql 
Ro•dl Coon:U~ato tml I

tliii;lui;llrag' I Helghl I RoadT:,pe 
Pair X1 V1 X2 V2 '"'' Ccah4l 
R10 UUH.H UHO.H nnu..u 111-111.n 

ltHl mn,.n 111n>.,1 U)Jll,.N, u, .. , .. , 
R1U UlU't.Ho mu ... 11 1n1i..n 111.»Ulf 
11,,u fflt+t.O ;N'lt.),&,Q7 UJ."f.74 u,1f).,11, 

154R1,M aJJIU.H ll1 1f&.N ........ 111.f.1"-'I) 

111,n,11.1&1 ffl?J,t,&1 tllMt.» ,:»11~•.u u,m,, 
R10 I-JJUU1 UU41'.IU ni..,.n U1U4 . .H 

1t1•• mna,1)1, ,Nl"),U ,:»..,·1,n, u, .... ..,. 
R1&0 a:1uu.u ll1 1H.U U.J.M1.H 11 1to J .• U 

lt.10 uu,u, m,,._.., UJMU,41 U1MU t 

R1U Wft.:I.M UHO,Ni 11 1-nu ,1. n, .. 2.u 
lt1U uu,4.CII UIIM,._U UUIU.1' u,w.111, 
R1U WNU1 WM"t.No IM4 JIJ7 lll-4 1,4 .. U 

lt1U uuw .... n:UH.d UJM:t.M Uf.Wt.J? 
R1H UHH.H tnl'l'1.H UJ:tMM lll~AJ 

R1U U3MUI &nll:t.1.4. .,,......, 1n:1nu 
R1U ...... tnll:t.M UJ-117 .11 122 111. .U 

ll1U uun.n .H2 1?:t.M eunM• u,,u..,. 
R1U ~Q1f.,11 tn 2H. U UOll.M lilJ.M .. U 

11:,,0 UtOM.,. an2:1,.si l:Mtt? ... t IUJU.11 

111,u,1tu"I mM,,?f. j ,t111n,M j 1~• I u,w.u .,
1t1n I m,,,.o,, j 111m.ia I nJ.'1M4 I u, .... .. o 

1tu1 I mq,, .. j ,t11u .. :, I •»s,,J., I u,..,..,,. 

~,,, I '-),11.1,,,M j tn:,,.u I n,.1,tJ.• I u,M.n 

~•n I '-),Im,,. I -tn11).» I ,,.H.,., I ,u,u,41, 

V&tilcle count tor oaeh road 
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOS H'119 HrlO H,11 H,12 H,13 H,14 Hr15 H,16 H,17 Hrl8 H,19 H'20 H,21 Hr22 H,23

50 1• 10 7 • 12 ., 50 100 150 150 150 150 200 250 250 200 300 350 250 200 150 ISO 100
50 22 14 10 ll l7 ., 100 200 200 200 150 200 200 200 200 150 250 250 200 150 100 100 100

150 50 "' 50 50 50 150 250 ,,. ... 500 500 ... <50 500 .,. 350 ,so ,so lSO 250 200 .,. 150
100 50 ,. 50 50 so 1110 250 .,. 500 450 4110 ,oo '"' 450 400 300 400 400 300 200 200 "" """ ll • 5 7 10 " " 100 150 124 122 123 122 174 l7Z 117 m "' 1'8 lll 111 lJO ,.
" ,. l2 • ' " "' " 150 150 150 150 1,0 150 150 150 1110 200 200 100 100 100 100 100
1, ' 5 ' ' ' lB 50 50 .. 50 so so so so 50 .. so so " 1• ll 12 'l7 ' 5 4 4 7 lB so so ., so so so ,. so so ., so so " 16 " Ll '1, ' 5 ' ' ' lB 50 50 .. 50 50 50 so 50 50 .. 50 50 " 1• ll ll 'l7 ' 5 4 • 7 17 50 so ., so so so ,. so so ., so so 23 16 " Ll Ill
1, ' 5 . . ' 17 50 50 .. so so so "' so 50 .. so so 23 1• Ll 12 Ill
l7 ' ' • • 7 lB 50 50 .. so so so ,. so 50 .. so so so 20 l7 " ll

100 100 100 50 50 50 100 250 300 250 250 .,. 200 250 200 .,. 200 200 200 150 150 150 100 100
100 100 100 50 50 50 100 250 300 250 250 250 2,0 lOO 300 300 350 350 350 lOO 250 200 200 ISO
100 100 so 50 50 50 100 250 300 250 250 ,00 200 250 200 200 250 250 200 200 150 150 ISO 100
500 400 350 lOO 250 2.. 450 ,00 .,. ... ... "'° "" ,00 ... .,. ... ... 750 ... 550 450 "" ,so... 500 400 300 250 300 ,so 1200 1500 1'00 1200 1100 lJOO 100 1100 1050 1050 1050 1000 ... 750 ... 500 ...
500 .,. 350 lOO 250 2.. 450 1000 1300 1100 """ 950 1000 ""° 950 950 1000 1000 950 "" 700 ... ,,. ,so
50 23 ,. 15 12 15 ,. 50 50 so so so so so so 50 100 100 100 so 50 50 50 .,

100 100 ,. 50 50 50 ,oo 200 250 250 200 ,00 200 200 150 150 150 150 150 1,0 100 100 100 so
150 ISO 100 100 50 100 150 ,so 400 ,so ,so ,so ,so 400 ,so 250 400 400 400 ,so 300 250 250 200
200 150 150 100 100 100 200 ,110 ,,. ,so ,so 4110 "" 450 400 400 ,so ,so ,so ,,. lOO 250 "" 200
250 200 150 150 "" 100 200 ,,. "" ,so 500 500 ,,. "" ... "" ,so 700 700 ,so 500 <50 400 300
150 150 100 100 100 100 150 ,so .,. ... 350 ,so ,so '"' 350 350 ... ... ... lOO lOO 250 250 200
150 150 100 100 100 100 150 ,so .,. 400 350 ,so ,so 400 400 400 400 4,0 400 ,so 300 250 250 200
lOO 250 200 200 150 1 .. lOO ... ... 750 700 650 ,oo 750 750 750 000 ,so 000 ... 550 SOIi .,. 350
250 200 150 150 100 150 250 ,so ... ... ,so 550 ,,. "" ... "" ,so ,so ,so ,,. <50 400 "" ,.,
500 350 lOO lOO 200 200 450 ... 1200 1050 l(J>O "''" HOO 1200 1200 mo 1350 ""' 1350 H50 1000 850 .,. ..,
<50 "" "" 250 .,. 200 400 900 ll00 l(J>O ,so 95<1 1000 1150 ll00 ll50 l,SO 1300 1250 1050 900 750 ,.. ,so
500 .,. 350 250 250 2.. 450 lOOII 1300 1150 HOO "''" HOO 1200 1200 1200 1300 1350 1350 HOO 950 800 ""' 600
550 .,. 350 "" 250 2,0 4,0 1050 1'50 l»o HOO 1050 HOO ,.,. ll50 ll,O l,SO 1300 1200 1050 900 750 ,.. sso
350 300 250 200 150 200 lOO ,so .,. 000 700 650 ,., '"' ,so ... ,so ,so ,so 500 <50 '"' "" lOO
250 .,. 200 150 100 lSO ,,. ,so "" ... ... 550 "" ... ,so ... 700 700 700 "" 500 <50 400 300
350 250 200 200 150 1.. lOO '"' .,. 750 700 ""' ""' ,oo ,,. ... ,,. ,,. ,,. 550 <50 ,oo 400 lOO
350 ,,. 200 200 150 150 300 ... .,. 750 700 ""' 7,0 ""' 000 .,. 900 ,so 900 7,0 ... ,so 550 '"'200 150 150 100 100 100 200 400 ,00 450 400 400 400 400 400 400 400 400 400 "" lOO 250 250 200
lS Ll ' • 7 • " so so ., so so so ,. so 50 ., so so so so 50 so "50 50 22 .. 1• 18 ., 50 100 100 50 so so so so 50 .. so so so 50 50 50 "'50 " l9 16 " lS ,. so so ., so so so ,. so so ., so so so so " 22 17
50 50 ,. 1, ll 15 ., 50 100 .. 50 50 50 so 50 50 .. 50 50 50 50 50 50 "'so so l9 16 " lS ., so 100 ., so so so ,. so so ., so so so so so so ,.
50 50 ,. 1, ll 15 .. 50 100 .. so so so "' so 50 .. so so 50 50 50 50 "'100 100 ,. so 50 so 1110 200 ,,. 200 200 ""' 200 250 250 ,,. 250 250 250 200 200 150 "" 100
22 19 15 12 11 12 10 50 50 .. 50 so 50 "' so 50 .. so 50 50 50 22 22 17

100 100 ,. 50 50 50 1110 2110 250 200 200 ""' 200 200 200 150 150 150 150 1,0 100 100 100 so.. " .. .. .. .. .. 2110 200 200 200 ,00 200 2110 200 200 250 250 250 200 2110 150 ISO "'100 70 .. .. ,. ., " 150 200 200 200 ""' 200 200 200 250 250 300 250 250 200 200 200 "'•2 " "' ,. 22 " )8 1110 100 1110 1110 100 100 1110 73 " 10 .. .. .. .. " " 31.. .. ,. 57 " " " 200 200 200 200 172 m m "' ll7 116 us "' ll2 lll ,. ,. S7
1110 100 70 .. " .. 100 150 200 ISO ISO 150 100 150 1110 100 1110 ISO 1110 100 1110 1110 100 ,.
10 7 ' ' • • • ,. " 10 l7 14 " l2 ll • 7 s s • • ' l '.. " l2 ,. • • l& 50 50 ., so so so so so 22 21 10 10 " " 11 ll '22 " " ll 10 l2 11 50 50 "' so so so ,. so 50 "' 23 20 " lS ll 12 lD
50 50 23 20 l& ,. ., 50 100 1110 so so so so so 50 ., so so so 50 50 50 .,
50 50 23 20 16 ,. ., 50 IOO 100 so so so so so 50 "' so so so 50 50 50 so



Ca line 4 input for 2049 Q3 
Roa.di Coon:m-.ate tml l.,~;~~., I Helghl I RoadT:,pe
Pair X1 V1 X2 V2 '"'' Ccah4l

""' I-HU.I.ff. -IJ:2 U4.11 nn,,.i, lllW..U """ mo1.~, ..,,..,. uu,,.... Ul-14J• """' I-HU1.CII- -IJ:2 30.N- nJ.t i.u. ,,,_,, """ ..,.,.,.. ........ nJ_...,.,. Ult,iJ,.Ot """' ..J,J....,N. -IJ:2 10.ot U. JMJ.44. ,,,...,,,.,. m,,.,i. N;l:JIN,t• ui,,n,n nn,1.u1

""' 1-HI.U.U -IJ:2 31-1.U U. J.4U.U IH. Jll..4 1,.,. m•u.,1.1, m:,,u.,•, UUIUI, Ut.Q,.U

""' a:IH1-I.H .IJ:2 01.M nw,J..n ,,,__.,
"'' UUH,H ..,_ .. IU11UJ.1 1m1.u,

"'' WIU. 11 Wl14.H D lo:JHJ1 -~·'"' muu, lnU4.Clt 1:,.6'4,,U IU,A.:M.J,
IIH•RtG'J WW.I» llH1 .. 11 1~17,H •~1

lllll(ll•ltt01 IWU1.M lndU1 1unu1 ltt_._._.,
RIH•RtO'J uun.11 -IJ:2 tt4. "1 1~7:U.11 lll4-1 1.U

llll(l l•ltolOl unit.,, »26'1,U U3MU1 n:t""'..u
RIOl•Rtol WM1.11 W 11t l1 IIUt -U. "t 12UIIUI

IIIID(ll•IU(pj mttu• ,tn:,t1,U 11'.1"1.U ltt'45tl,
M1,(14Rt,J1 1+n1.,n .,,..,,,. ........ lim l.H

llll\l),,UII "'"'" tnO:t.U UUU-'"' IU-,UAI

R:t-31 I mm.oi I NUlot.?f. I n.»HM I n1.1n.n 

R:-Ni I m..... ,, I m:,.+.,J I 1»&1:"tM I nn,,.lJ1

R:~• I mtM.~ I m,n. .... I unnM I n1uun

R:-NI I m~n.M j NUU.i» I uuo,i,.a I n111u1 

11:..:1 I mP~u I m:,,1,,111 n.1,:rw. ,, I n1»u1o

R:tin I mr«.M I m,u,111,1 I n.1,,KM, I n1,f).U

11;.,.. I m•u,t.J. I .Jnl)l,,,:n, I n+1U.n I n1,u.01, 

11;., .. I m"'u1 I .n,.u.,.. I•~1,u,n.n

R:M• I mn~n I m,,,.u1 I n.1,,i,.w I ,u,za. ..u

11;.,, I mr«.t.J. j m,u,0,1, I n.ur1.,,,. I UlM•.n

NOic x 100 (IJIV MT }
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOt! H'119 H'10 H'11 Hr12 H'13 H'14 Hr15 H'16 H'17 Hr18 Hr19 H'20 H'21 Hr22 H,23

15.10,0 15.0973 15,72'% 15.3672 l-t9956 15.4356 IS,.6532 23.27-t2 25.1823 22.-tem, 20.9956 Hl,9406 ls.-t733 13,1157 11.7562 193913 21.805,) 2L2257 21.o759 17,5127 IS,i:ieMI 16.4a32 16.5546, 15,6712
15.lO!ICI 15.0973 15.1':2% 15.36n 1-4.9'9§6 15.4.3§6 1S.M32 23.2742 25_1821 2'.4119!1 :i!0.'9956 19.940!5 18"'733 19.1157 1!.1§62 19.9'913 21..a)S.3 2U251 ao159 17.51H 1H1869 16.4832 1~5"'6 l5.67l2
15.10,0 15.0973 15,729Ei 15.3672 l-t9956 15~4.356 IS,6532 23.27-t2 25.1823 22.-tOfi .,...,. 19,9406 ls.-t733 13,1157 11.7562 199913 21.805-3 2L2257 21.0759 17,5127 IS,0869 16.4a32 16.554.6 15,6712
15.lO!ICI 15.0973 15.1':2% 1s.16n 14.9'9§6 15.43§6 1S.ffl2 23.2742 25_1821 22.41199 :i!0.'9956 19.940!5 11!1A733 19.1157 1!.1§62 19.9'913 21...aos.1 2U251 21.0759 1H,U7 1H1869 16.4832 1~546 15.16Jl2
15.10,0 15.0973 l5,729Ei 15.3672 l-t9956 15.4356 IS,.6S32 23.27-t2 25.1823 22.-tem, .,...,. 19,'406 l8.-t733 13,1157 11.7562 199913 21.805,) 2L2257 21.o759 17,5127 15,oeo, 16.4a32 16.5546 15,6712
15.0005 1-4.9683 15.7408 15.4122 1"'.9336 15.3678 !SA ... 20.9354 23.3399 20.5132 19.5722 11!!1.8839 11.nu ll!!l.s.B41 11!!1..3553 19..l!!IB3 22.011!!1:9 22.AlOII 22.22-87 11!!1.2195 14.2595 15.S9n ,....,, 14.&188
1>0000 l-t3fi83 15,7408 15,4122 l-t3336 15.1678 IS,.-1166 20.91354. 23.13991 20.5132 13.5722 18.8839 17,7733 18,5841 11.3553 19.8333 22.01g9 22.-tlOB 22,2287 18,2195 14.2~5 15.5972 153632 l4,ftl88
15.000Ei 1-4.96.!13 15.740l!I 15.4122 1-4.9336 15.3678 ts...... 20.9354 233399 20.5132 19.5722 11!!1.8839 17.7783 ll!!l.s.B41 11!!1..3553 19..l!!IB3 22.011!!1:9 22.AlOII 22.22-87 11!!1.2195 14.2595 15.S9n 1..... , 14.&188
l-t,%-115 l-t3232 15,7488 15.4234 "..... 15.385-1 IS,>037 20.91327 23.1392 20.5100 19.5716 l8Al787 17,7716 IB,5750 11.34.81 19.82-12 22.0116 22,,38911 22,2198 18,2106 14,2-t73 15.51147 153501 14,8121
1-4.%1!, 1-4.9232 15.7488 lS.4234 14..... 15.3854 15.SCl'.H 20.93H 233392 20.5100 19.5716 11!!1.8787 17.7716 1.l!!I.S1SCI 1 ...... , 19..1!!12.-12 22.otHi ,,.,... 22.2191!!1 11!!1.2105 14.2413 1S.~1 15.9501 14.8121
l-t,%-115 l-t3232 15,7488 15.4234 "..... 15.385-1 IS,>037 20.91327 23.1392 20.5100 19.5716 18Al787 17,7716 l8,5i'5CI 11.34.81 19.82-12 22.0116 22.38911 22,219g 18,2106 14.,2-t73 15.5347 153501 14,81:zl
1-4.%15 14.9232 15.7488 1.5.4234 14.968'9 153854 15.5037 20.93;27 233392 20.5100 19.5716 18..8787 17.7716 18.5750 11!.3481 19.82.ill2 22.0116 22.38'94 22.21'98 18.2105 14.2473 15.58.47 lS.9501 14.8121
25,,7,8,Ei 2-t,.1503 32,32,86 14,7174 l-t,.178:9 29.UH 2:5,,,,8782 27,ffll 21.5453 u.,363 29.0631 28.3454 32,7216 2'S,,87,tg 24.13'I 24.3081 16.1371 lS.3607 11,7SS7 14,'700 16.6354 26.4273 25.917.11 17,7227
25.78'96 2-4.1.503 32.3286 1-4.7174 1"-178'9 29.333'9 25.8782 27.6991 215453 28.'9]63 29.05]1 21!.345"' 32.7216 25.870 2Ul9I 2008.1 16..1371 lS..3607 11.7557 14.9700 16.6354 26.4273 25.9174 17.7.!27
25,,7,8,Ei 2-t•.1503 32.32,86 l-t,7174 l-t,.178:9 29.333; 2:5,,,,8782 27,ffll 21.5453 u.,363 29..0631 28.3454 32,7216 2'S,,87,tg 24.13'I 2-t.3o8l 16.lJtl lS.3607 ll.7SS7 14,'700 16.6354 26.4273 25.917.11 17,'22'
25.78'96 24-1.503 32.3286 1-4.7174 1"'.178'9 29.3]3'9 25.8782 27.6991 215453 2-B-..'9363 29.0531 28.3454 32.7216 25.870 24.13'9I 2'-30111 16..1371 lS..3607 11.7557 14.9700 16.6354 26.4273 2S.9174 17.7227
1;,721g 22.4506 22,42;4 l-t,7174 l-t"l78:9 2o.s6U 20.14.lll 2-t,0167 16.SSS7 23..11172 23.1337 23.6334 24,,84.34 l9.l-t96 20.0732 21.9043 1&.sau lS.3671 12,16'4 14,4618 16,7853 27,SllS2 ,,..... 16,4383
1'9.7219 22..4506 22.42'94 1-4.7174 1"-178'9 205613 20.108 24.0167 16..8557 23..4172 23.1387 23.6134 24.84.34 19.1496 20.0732 21.91)1113 16..581.3 lS..3671 12.16'94 14.4611! 16.7853 27.5852 "-'""" 16.,,0!13
2u6,s 26.2983 2S.?Sff 23..SllSl 27.3SS6 31.S,tgS 27,,,874& 31.4.&2I 2-t.5117 31,.2972 31,.2244 32.6410 34,13M 29,S,3Ag 29.7757 32.7123 ,..., .. 26.5712 24.1932 2S.7262 28.0130 36.7.111-t 35.9209 2-8,713,.t
26.86'95 26.2!183 25.75'96 23.5853 27.3556 315995 27.8746, 31.4-821 245117 31.2972 31.22""' 32.6410 34.1369 29.530 29.7757 32.7123 ,...,.. 26.5712 24.1932 25.n62 28.0llO 36.7414 3S.9209 28.713,1
2u6,s 26.2983 2S.?Sff 13..SllSl 27.3SS6 31.S,tgS 27.,8746 31.4.&2I 2-t.5117 31,2972 31.2244 32.6410 34,13M 29,S,3Ag 29.7757 32.7123 ,..., .. 26.5712 24,1g32 2S.7262 28.0130 36.7-tl-t 3:s.9209 28.7134
62.35i9 ...... , 21.4067 23.1071 2256!15 23.2148 6HOlO 7'!1.2996 58.7719 68-..'9]9:8- 6,ll.5650 70A7'!19 71.3567 n.6'952 6!.05! 71.7410 68-..7151 72.19"'8 73,6985 69.~28 88.45,ll6 100.6917 1111.600] 13.105
62-35"9 ...... , 21.4(1G-7 2.3.1071 2:U&eS 23-2148 61.40l0 ,..,.,. $8.7'19 68-.939,8 &4-5650 '0A?99 '1-3~7 77.6952: ........ 71.7410 Ei8--f1$1 'l-1948 U:.08S 6UCl28 SS.45415 100..C,&1' 1111.600] U:.l4lS
62.356,9 6'9.S.-42 2U01i,7 23,1071 22.5685 23214-8 63.-1030 ,.,,.,. 58.7719 6&.939,8 li,jl.5650 70.-t7'!19 71.3567 n.6'952 6&.058 71.7-tlO 68..7151 72.1948 73,6,9,85 69.llJ28 88,45,ll6 100.6!H7 118.600] 73.105
62-:35"9 ...... , 21.40G,7 l).1071 2:2..$&85 23-2148 61.40l0 ,..,.,. $8-.7'19 68--939,8 &4-5650 '0A?99 '1-3~7 77.6952: ........ 71.7410 Eii-11$1 'l-1948 'l.08$ 6UCl28 e:8.45415 100..e,e1, 1111.6003 73.1-135
62.356,9 6'9.S.U,2 2U067 23,1071 i!:2.5685 2]2148 63.-1030 ,.,,.,. 58..7719 68..9]98 li,jl.5650 70.-t7'99 71.]567 n.6952 6&058 71.7-4110 68..7151 72.1948 73,6,9,85 69.llJ21!l l!l!l.45,ll6 100.6!117 8&600 ] 73,105
31.4873: .. .oso,; ,41.4649 4&.001 U.000] 44M)l2 39.48$1 $4.9~ 3:3-7&-!il 42.414.3 44-2?31 415..8452 48.1973 4$.7GU 41,8$'72 .. ~600 ....... 41-)76;2 40.265! 41.87,81 47.1344 60.7'82 S9'-79lt .......
37.69% '8.6,t61 -tl.4619 35.9]7'1!1 ,uso1 -41111.4012 37~1BII 52.8613 32.3595 41.2526 -11.672:11 0.1057 -414,3365 40.2998 -410.0173 42.896.J 36..2:118.1 ]5.6550 32,6551 33,35,-414 39.8867 5U258 -tB.22%- ]7,IIOOS
31.Eiffl l8,.64Ei1 41.4649 35.9378 3-U,801 44M)l2 37.Sl!O $U:Eil3 32.lSSS 41-25-U 41-G,72:8 43.1057 44-3:3&$ "(1.2998 40.01'3: 42.!'9'3 3&-..28$.1 3$.&$50 32.&$S1 3:U$44 39.saG,7 $1.42$8 48-22.96 )7.~
63,77-15 63.514] 62.llH3 65.7]0I 68.!!1703 62.7796 62,.JA85 72.7570 58..7-C89 67.19(,() li,jl.2491 68.1723 66.9755 68.0151 6.1.ll.tl 67.H76 ....,., 59..3606, ,...,. 57.ll74 67.5'90 83.5437 70.A,121 66,2-4122
6).19.f7 63.l,4.3 G.UiOS! 6'-6779 60-l,8$8 ...,... ..~.,. 7).3009 ,..,,,. 67.C,,Sl,4 &,1.0794 &e.16'$ GU7,84 6'.7521 G-1-&$'7 67.!G,'4 64-5430 60-262' 57.7332 S7.C'.0$ 6'.4'9215 to.8217 72.9431 .,,....
71.455' 67..... 73.C900 73.4757 6'9.4605 72.937-41 n . ..,. 7'!1,5:B3 66.8]71 75.137] n.6275 75,6895 74,91]1 75.2635 li&.8776 73.863A, 73.411119 66.7000 6,J,]723 6.J.4051 71.5165 M,2630 77.1165 691.:2286
71.4SS4 .,..... 7:3. C900 7).4,$7 Ei9.4&0S 7:2.9374 n.- 79.$333 6'-83'1 75.1373 n.&i,s 7$.G,!9$ ,4.9131 7$.26,3$ '8-,87',S 73.!G,)4 73.409 66.7000 '3..3723 '3.40Sl 71.$1&$ .$4.l&:30 "-.1765 69.:us,
68.4234 63.6984 72,4.107 69,7-t15 69.2896 66.5110 67,.3028 73,781)5 67.2-t59 7-t.8'J20 n.0362 74.,7896 75.M6l 15,91.116 69.0194 73316,7 71.974.Z 68.12~ .. ,,m 6,4.,2C78 71,7223 34,1608 75.7053 66.~7
6'9.S1H .,.,.,,. 6.1!!1.7864 65.1!!1258 ...,... 69.254'9 61!!1.1294 11.511ifi .... sm 75.0678 T.L019S 14.6S40 12.646,!, 75.4313 li!.131!, 73..1!!1311!!1 72.6530 6.l!!I..H55 64A312 62.!.710 71.8'939 .1!!13.1505 161)14~ 67.06,38
68.4635 ...,..., 67,4.332 70.5224 729677 67.7608 67.,36:MI 76.6508 65.6692 75.8363 73.11411 75,9054 74.2197 74,6589 69.9023 75.17]3 71.2773 69.37.115 65.-t527

., __
7tl,7'939 .St.91320 75.l7~ 66,16,q66

72.6327 n..l!!l1B 16.0421
,._

n.38S6 ,,..... 74.1431 1!!12.15517 76..15595 1!!11..&S9'9 71.1412 .B0.0155 ,,.... 78.5035 10.'9159 76..1111!!1 76..953.1!!1 11.1015 65.1117 64.1213 n.4419 .1!!12.0103 14..5320 67.3Ui1
71.07.n 6'.9-153 72,5863 71.l-t2C 72.6301 73,87,0 72,.0535 8L2'982 7-t.5529 g2.2262 79.8179 81,9425 80,7632 1':1,8731 76.9234 79.1254. 77.5632 73.11:1111 68,7796 66,8576 73,2505 .86.656A 76.8623 68,&90'3
62.06'95 60.1!!1555 64.7532 6'9.9'924 154.6211 613104 61.581'!1 71.2668 60..2312 64J_22U ...,,,, 69Ai5'91!!1 6.1!!1.11529 61!!1.!459 64.'9023 70.4103 61.4)55'2 """' 61.5454 59.4316 67.927!, .,,.., ,...... 62.1841
59,7573 """"' 6,4.,i455 46.6301 57.4032 60.2007 58.-1432 7-t,5'989 63.1059 ....... 63.3701 67,19173 6,4.,7397 .,,,.., 61.-.25-19 67.2291 69.5355 62. 1665 57,9g12 58.~12 68,5338 77,827-t 70.5-733 67,(003
58.%'93 58.751.2 62.?sa.3 151.424.1!!1 56.5124 S9.742'9 58 ..U:H 7-4.0032 151.5169 6'9_2,438 &3.'9108 6!A1'96 69'%1 "'·"'° 6'.U(l,0 6'9.3983 ....... ...... 60.H6fi 5.1!!1.1013 66.7534 .80.0111 10..4 3!!3 62.221!:!
56.1210 62.9823 52,1635 "'"'' 57.4032 -t6.7552 61..2522 7-t,20-l7 EiA.5553 6'.5082 "·- 67Al708 6,4.,9097 6lU361 61.0026 ..... ,, 67.6761J 6L8311'J 58,1849 58,0761 67,4340 73.5353 70.4207 63.8823
63.11'12 62.4226 57.2135 Sli0117 5".4tifi2 ....... '"'"" ..,... SS.3967 62.9404 00.0615 63.'9!.11!!1 62.'91'93 63.!8112 ...,,,. 63.25SQ 61.A1S5 ....,,. 5!..'9684 54.4255 63.1051 73.391!!11 6&.1945 .......
56.42,7 56..6353 58,4326 57,8058 57.1.865 57.41917 57.-1051 67,1416 5-l.2-t83 62.0323 "·°"" 62..11835 61,6101 ....... 51.l'°' 63.12.31 61.3236 58..011 55,6150 54.,1524 6.1.4615 73.705-I 66.5269 57,:.000
53.7'!1]9 54.2340 55.31'93 55.707 5"'..4046 555'935 55.1703 65.76'94 54.6880 60_3]74 57.65.38 61.5303 60.6034 151.2S09 57.1550 625899 "'·""" 57.'9731 54.'98'9I 53 . .a83 60.670 7>6009 65.!126 56.73111,5
SU1S7 Si.7144 61,3161 SU40S s.,.0242 G0.02g2 ....... 72.0254 Eil.3518 ....,,. GS.A31.3 67.-to2g ....., li?,3J,,83 6.1-llM ......1 6S.e9S,l G0.001' SUl0'1 56,03,46 63.0972 ,usgs 68.1327 S9.8SS3
57.5856 57.303'9 59.U30 58..6297 57.2627 58.839"' 58.2031 6'9.2889 5'93916 67.A757 63.1018 66.65'9I 65.61.51 r.6.5109 60.8332 66..05"7 154.0265 61.1620 58.3901 56.81"'8 63.!MU 74.4771 67.4317 59.9686,..... 71,0316 73,1162 72.S230 11.oos, 1:uog3 72.0475 8,4,4-473 73.?0SEi 81.sag3 74.A77' 77,6108 74.4014 1'6.l-t:79 67.1076 7US'4 .....,, ... 1000 60.2274 ....... (,6,2(.04. ?&1629 70.311., 61,!!040
71.9575 71.9173 74.2525 73.0137 "''"" 73.073'9 n.7708 1!5.6214 74.4588 1!2.6609 74.A3'9il 77.1014 73.0768 73.9:875 ......,, ...,,.. ....,.. 59..5386 5"'.5637 53.4S89 60.3"'33 71.9206 65.1>!166 .......
77.4.ln 7S,08S8 77,Q&S 77.S4SG ?6.4343 n.2-t36 ?Ei.6375 90.SA78 8S.7-t73 87,.2$41 ,80,7455 ,83.-t324 78.,87-t3 !(l,"78 6'.]054 76.SS&S 7-t,2$8,'I' 63..5360 ss.sm S7,8SS8 64,75,43 i"S.Sl3i ....... 62.IMS
76.6015 77.2360 79.4601 7'!1.1153 77.D,409 78.M62 78.29% 90.2571 83.0031 86..6!177 80.0017 .B0.'91.51 76.6580 78.'864 67.0410 74.4312 ,,_, 63..5323 56A427 56.4234 ....... 73.7038- 65.0763 62.liOl!i]
77 .4-01 75.626,8 78,?0&Ei 77.9274 15.9713 78.157' n.1036 n.S&"74 85.5124 8:9.298:9 ....... ,83,29,80 78..8867 !(1,81'8 &g,_2s21 ,...... 74,1)8,g ....... SS.6720 SS,6672 64.7'12 ?S..8:932 ......., &3.0507
77.630 76..46,21 18.5405 77.7124 7.,.., 78.2506 n.wo 90.5242 1!3.3162 1!7.18!1'9 1u11n 8.1.1823 76.7083 78.8'910 67.1717 76..1735 73.1804 6Ull>!I 55.5930 55.7441 64.0008 73.5121 64.8528 62.224-8
84.12'8 ....... ,87,4303 '"°'"' 8S.3llff ,86.,1715 SS,,,8762 9S.S804 90..162S 92.552-t ....... ,8,U3llS ,83,;461 87,7163 ,,_2gsg 82..9623 81.6783 70.7720 63,lllS 63.2121 ?O.Gi'80 .Sl.3264 10.n,o 70.35-12
76.7~2 76.8158 79.2920 7'!1,0584, 7""87' ,._,.,. 7'1!1.llHl 90.0636 82.9692 86..5746 n.97n 80.9164 76.-t26' 18.4766 66.9722 7-41.1929 73.6324 62.916!1 55,6467 55.5853 63.5674 73.1765 64.6ffil2 61.11792
77.4091 ,.,,,,. 7U$2l 7).7134 7).46,$2 73.7470 78.1771 ...,... 81.l1,S. 84..,8372 ,._.... i.1AlS1 '7.0SS3 79.37'1 '8:-0141 7S.Cln2 7).114$ n.,541 S!t.9049 57.1929 6'.U318 74.307' ...,,,. 63.:»? 1
7&0716 76..2]14 78.68691 7&3717 76.3660 78..1601 ~.-1216 90.IH07 SC.0528 87.6,jli&A i'!U609 81,968.1 77.5691 ~.5105 6&2..38 75.0213 7-t.-CO!M '""' 56,7512 56,7457 64.7i'Ol 73.!840 os.son 63.1-4175
7&0322 7S-8'94 ,8.(,844 7&111.$ 7'-9288 77.SS?l ,.,,.. 90-9113 82.l:363 SS-c.&63 '9-!8'5 l2.1Ei04 '7.&$20 79.62915 '8:-3l42 7S.l087 72-91$$ .....,, SEi.'811 SEi.7327 6US4$ 7).9790 GS. 0070 G,3,0G,93
5&1]20 5"7.2780 58.8130 5&1016 5"7.3166 58.2766 58.8677 70.6876 66.67B> 6'9.6965 62.64.3,1 65.52-t2 62.7424 f,6,430& 57.-1771 612596 63.6!17) 57.946,jl ,.,,.. 51.7'000I 58.6]73 6'9,6016 60.9122 56.5942
$8..19'-7 $8-1U3 SUl4$ $9.03$7 ........ 59.037' se:.,sos 69.6914 64-1599 61.157' ...- ...... &1.1$S3 !;i4.3540 SUA33 62-3129 EiU,49 SS..2842 sum S0.$'$50 $9.8343 69.?0U G,1..08$,0 SEi.9839
6L9,8]A, 62..1]5"7 6.J.7868 62.86'3 62.0009 6,]..()737 ..~,,. 74,5"755 10.2-tn 7-1.393" 66.0073 691.26'91 65.5027 "'·""" 59.5224 652551 63.50H 57.89n 52.7061 50.2>84 56,2528 ~5.0707 56.5 ]06, 52.7866
&t.6731 ....... U.EiSU 6U024 S4.!24S G,$-9111 ....,.. 7&.$7215 70-76-27 74_c,o.s, .....,, ,0.2930 UA6'S "'·""" suioe 67.0547 6'-'14$ ·~- SU$3$ S2.10G6 $9.4(19$ '8,.4125 59.4414 S7.639A.. ,,.... 62.705 64,,]072 63,!Miffil 62.9,t!M 6,].9532 64.7741 73.8187 6'9..()196 .....,. 62.8125 66.5357 6.J.1259 ,.,,... 57.65]5 65.518.1 65.0135 57.2495 52,6617 51.5400 £0.5751 70.1125 61.1-t89 58,9511
EiG,.7377 65.$416 G,7.34:37 6'.$8$1 EiS.7&72 U,..7564 .,.,.,. 7&.S!,37 72.$167 73.9GQ2 6'-t:US '0-1$39 U.27'2 71.US9 G,J.1S09 6USS2 Ei,8.'9$6 G,1.-8:39' 57.2628 SU22$ 15:3.7-47,S 7).1G09 '3.$1?9 61.l~7,8
66.7377 65.5-116 67,3437 66.Sil51 65.7672 ...,,.. 67.,3629 76,,g537 72.5167 73.9602 66..1235 70,1539 66,2762 71.1359 61.1809 68..8552 ... ,,,. 6Lffi7 57,262g 55,6225 63,7-t76 73.1609 63.512:i 61.127,II
l!i&.95'90 6'9.08.38 10.6197 70.1002 6'9.2191 10.0S.20 .,,.., 7&9'631 74.0414 76..6174 J0.11!!150 13.6314 11.(JCJSfi 75.9145 .... ,.. 74.2012 76..5940 67.6280 62.3!.H 60.9125 £8.7-430 ,a...., 67.459'9 67.!054
68.95,0 ... 0838 70,6397 70.1002 69.2791 70.i:ill20 e.3665 73.9631 7-t.1:11114 76..677-t i'0.1g50 73,6314 71.0056 15,917-45 65.-t754 7-t.2072 16.mt1 67.6280 62.3531 60,9125 S,7430 7&6884 67.4599 67,3054
l!i&.95'90 '9.0S:U 10.63'97 70.1002 6'9.2191 10.0S.20 .,,.., 7&9'631 74.0414 76..6174 J0.11!!150 13.6314 11.(JCJ515 75.9145 .... ,.. 74.2012 76..5940 67.6280 623531 60.91.25 Qll.7430 ,a...., 61.4599 67.::!M,4
68.915,0 6'.0838 70,6397 70.1002 69.2791 70.0320 e.3665 73.9631 7-t.0-114 76..677-t i'0.1g50 73,6314 7UICl56 15,97-t5 65.-t754. 7-t.2072 16.mt1 67.6280 62,3531 60,9125 S,7-t30 7&6884 67.45~ 67,305-t
l!i&.95'90 '9.0S:U 10.6197 70.1002 6'9.2191 10.0S.20 .,,.., 7&9'631 74.0414 76..6174 J0.11!!150 13.6314 11.005fi 7S.9145 .... ,.. 74.2012 76..5940 67.6280 62.3!.H 60.9U5 £8.7-430 ,a...., 67.459'9 67.m.4
68.95,0 69.0838 70,6397 70.1002 69.2791 70.i:ill:ZO e..3665 73.9631 7-t.1:11114 76..677-t i'0.1g50 73,6314 71.0056 15,917-45 65.-t754 7-t.2072 16.mt1 67.6280 62.3531 60,9125 S,7-t3tl ,a.... 67.45'9 67,3054
155.0202 155_ll41 lifj_j!t)}7 155.9451 65.2273 ''·"'' ....... 7-4.1'940 158...1833 71.1935 64.1966 67.3735 63.6363 67.5105 57.6257 154..1!!1216 63.'!1631 57-2011 53.1954 51.5736 8:1.5115 70.USB 61.4234 57.111671
7-t,ll60 7-t.0-177 76,1733 75.2728 7-t.2723 75.6A28 15,1183 B,4,g554. 00.0020 78.1.8.82 n.5952 77.1102 72,6212 "·""' "'""' 77.2775 79.5371;1 66.-9350 59Al772 61,4.354. 71.6955 79,5925 67.5072 70,6333
52.5125 S0.4015 52.07'!!3 !,2.0079 ....... 51.9405 S'.UO!i.1 62.0687 "-""' Sli.0925 51..Ui59 54.31-4! 52.11.21 !a.1429 415.JUl!!I !.5.0214 !,,,1_'!145.1!!1 46.5321 31!!1.638.1!!1 41.1'.1549 ~.2n1 !,3.6343 47.J~ 48.2l60
6',6300 67.8553 691,46115 6'9,200 611.1803 .,.,... 7tl,5823 g(U489 7-t.86-52 7-t.7646 67,5597 71.2477 66,7484 71,5233 59.9507 67.6941;1 67..5066 5&0088 53.0015 53,3355 62,7214 71,8341 62.3535 60,53611,., .... 58..7390 60.C830 §9.1601 58A814 59..4363 58.2641 ...,.,. 65.2582 61.4ll70 57.601il 60.18'93 57.19:8-0 5'9.3197 50.8644 61Jl5"5 61.1904 50.3115' 41.5859 ...,.,. 50.40!!2 5"7.0.ll67 056.16 52.6601
71,?,8j8 71.5083 ~4,4373 71SSSEi 72"3"5 73.717.11 73.2165 ...... 7'"13'0 76.1133 ,.,.... 7S.7032 71.SG40 ,.,.... &S..2-g,i 76.7'SG 7',33U: ....... SU120 G0,97.118 71,7997 ....... 67.J2.33 70,7544
90.2510 88.214'9 '9l.!1818 B&o1n '1.6860 '91.6220 !l0.2121 91.73;-49 ....,so """' '91.'9545 '92.'9003 '92,lifi71 !D.42:111 '90..7852 92.9307 92.2507 8.]781 88.27-44 87.3935 89.08.33 '93.163,4 '915'947 87.3317
62.23'8 61,0644 64.42-36 ,uao, '4A6"' 64.3633 Q.7196 72.004S 62.1376 0.1271 67..0078 70,GO(J,g ,,_ ,0.4764 &4.3g27 ?0..liS7 ....... ....,., G0.24i2 sg,13,ss Ei6.Gn9 7'.4500 71.4767 64.823,8
63.61]7 57.9592 67.5818 65.1074 '4.208< 6.1.0827 "1.6928 73.8725 ,,~... 67.7407 6.ll.87'92 61!.2784 67A452 61U425 62A006 67.<802 ... ,.,. .....,. 59.04,U 57.5621 66.5258 7'9.711!3 72.66M 63.9996
Eil.40&6 SU231 63,25,80 "·""" Si,0931 59.7394 Ei0,-1893 72.S082 s.a.1182 Ei&.2&65 "·""' 67,7456 GG.3ff8 G7,08Sg 60.7634 ....... GA.~ .. n SUSlO SG.5231 57,0331 ....... 7'.fflS 71.9104 64.7781
,u ... 55_1211 63.»ao 64.001!6 5'9.0931 59.739"' 8).AB93 72.5082 58..1182 ...,.., 6J.07'94 67.7456 lifi.39'!18 67.08:59 60.7634 ....,,. 154.7473 59.1510 56.5231 57.0131 ....... 7'9.6'995 7l.9HW 64.7781
61.40&6 SU231 63,25,80 "·""" H.0931 59.7394 (i0,48'J3 72.S082 Sll.1182 ...,.., 63..0794 67,7456 GG.3ff8 G7,08Sg 60.7634 ....... 64.7-t?'J SUSlO SG.5131 57,0331 ....... ,;,ms 71.9104 64..n81
66.7112 .,.,,,. 67.2807 '""" 62.987'!1 .,~... 6'.5030 7-4.1!123 63-1207 70.'977'!1 ... ,... 72.03'93 71.1430 70.8679 65.078!1 6'95016 ...,.., 611112 ..,,.. 58.520 66.4450 7'9.0110 72.26.14 64.!!316
&11,Ei')S,4 64•.1725 &S,,?G,Bg 67,2669 6-1,0801 62,134,8 GS.501 75,02"52 Eil,7397 0.:ma ....... 70,5462 M,1297 69.0086 64.7122 0.9332 6S.8Sff 61-.2650 ""°" 58.1.03 GS.G:t20 7M721 71.IG•" Gl.'96A
42.2420 42_1772 42.81554 42.4320 41.9875 42..6886 42.8:n.4 58.5914 47.8797 56..3753 52_2},41) 55.'9549 53,6835 56.1.556 49.2729 52..41-414 50_3375 47.8104 47.3472 45.roBI 47.4513 55.2192 -485705 alO."IMO
41.9122 41-9,84.3 4l.709l 42-3344 41.!&U 4:2.$5!9 4?.5381 ...,.., 4'..6,8SEi $6. '309 5,2.04.)11 S$.06'9l S3.54'15 SiEi.OU9 49-1328 U.2847 S0.'40! 47.7?10 47.2693 43.19,82 415.4312 $S.l,8ll ...... -10.340&....... 3"3882 ]5,66]1 35.15916 3".1!1]36 ]5.3791 35.-1050 '3.060 35..6764 42.-126] ]7.69155 -to.3,18 -t0.0002 ,U,45,lll 31!1..67'94 41..6719 ...... , 0.713] -t4,6212 37.nBl o.on1 53.0791 -t7.0.ll70 ]7,3,16,t
$5.$023 $S-l'9lS SEi.8721 ~0270 $S.4G,?G, S&-33$2 S,Ei.144& 6S.44.80 S.S-2:37.2 6USl4 sa.ooso nsooi S9.28'9 61.4(,01 ......, $7.!286 ....... ... ,... 53.0754 49.773$ $7.4440 ...,.... '-1-2109 52.7'?&
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Ca line 4 input for 2049 Q3 
Roa.di Coon:m-.ate tml I

lln~l11i:ilrag' I Helghl I RoadT:,pe
Pair X1 V1 X2 V2 '"'' Ccah4l
R1U 1-H!H.H ffl l-0 .H nnu..u n1n1..1,
R;,.3 mn,.n ,NIQ),'1 n.u,.r,,» n,,..,,.,
R1U 1-HU't.U fflU... 31 nu~n 111.»Ul f
R;,u t,)lll.M,0 f,llfµ,01 U.)"f..74 ,in~,• 

Jill14!4R1-N a:1u11.n mn&.M ........ U1.f.1U)

1111,n,R;,.,. ffl?U,M ,N1$UJI, UJ111,,U ,3,n-,J, 
R10 I-HU"-.11 -ll1 141'.lll ni..,.n U1U4.HR;,., mn.,1;t1, ,NIIJ,l),U ,:,.at·,,n, n,,....J•
R15~ a:1uu.u -l-l1 1H.U U.J.M1.H U1ta J..1 1

lt.10 uu,u, u,.,, ... 11).. U,t, uuo.n
R1U Wft:1-.M IHIMJ..Ni D)nu.a. n1..ui
11:,u UUf4.CII n,~,.u UUIN.1, u,'°".1,11'
R1U WNU 1 l.ti!M"t.l 't- 11441 UJ 7 12241A ..U

11.,u .,,...... lnUt.d IUMUI •tt·*"'
R1H .,,..... l.tillH.H ,.....,. IU:IM At,

ll1U l:t.:, M.U& »2:U:t.M- IUMtJ.1, uunu
R111 .,,.... W 2U.M IU-1 17 .H IU1llJI

ll1U mu,.:r, lnUUi '""'-'• ettnu•
R•n ~01.r,,1, 1-n nt. U UOU.M ,u~..u
ll110 .,.,..,. an21,.u nnt,..,t IU"3U1

111,u,R;n.tl mM,,?f. j N11n,N I•~I n1f;Mt,

R;,n I m,,,.l)t I N1ttt.ia I l».P).ff I ,i,w .. , 

R;u1 I mq,,.,. I .i,nt.i, I n+,,,.u 1,i,t0t.n

R;,,, I '-),11.1,,,M j .i,;n,1.u 1,:,.11t.J., 1,u~•

R;,n I '-),Im,:,. I m,u,» I ,:,.HMl I ,u,n_.,

N 02 x 100 (,glVMT)
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOt! H'119 H'10 Hr11 Hr12 H'13 H'14 Hr15 H'16 H'17 Hr18 Hr19 H'20 H'21 Hr22 H,23

1U602 1,..... 10,7S20 10.2""' 12.8332 14.1910 12,9621 16.2635 11.6593 15.0103 12.2684 13,3308 1U018 12,7i'81 9.3973 9....l 7.2447 7.5395 7.7774 6,7087 91,6133 12.0288 91,7430 7,6il6o
Ei.3H8 5_15Ei1 S.%54 4.9S2S ,Ut>S.Ei S.7U6 Ei.3!1S1 7.1190 ,...., 1.048] ....... 7..3410 7.07.BO 7.Eill4 .. ,.,. 1.2~91 ...., .._,,,. Ei...~022 S.9494 7.1850 1!1.9947 7li19S Ei..1U9S
14,7'9791 14.7673 14,7609! 14,7-1114 14.49912 15~4046 14.1837 16.9!032 ll.- 16..8157 14.ffll 15,5177 13.4746 14,7295 11.7709! 11..4548 9 .... l 9.6l.84 91.5700 8,5Eil4 10.- B.0365 ll.0715 91,3178
14.SBSS 145~1!11 14.s~as 14.8§91 14-"'9S 1!i.2B91 14.6471 11i7Ul!i B.0233 16.1016 13.'!!036 14.8145 13.0012 14.31iJ9 11.11'!11 11-1003 9.2'34 ,g_~)Ei6 9.171iJ 1!1.01'!13 10.SS:11 1.2.7604 1o.!40l '·"""11,5311 10.7725 13,i:804 7,5554 14.4734 1M584 ll,2391'9 13.2017 8.6181 12.4223 9.8732 1UIC174 91,2109! lC,lm 7.4001 7.2505 5.0645 5.6010 ~.... , ..... 6,3730 8,0l30 6.8749 5.4063
9.EiU4 9~"6 11.7913 12.9670 11557§ 10.!!HiiS 10.03U 12.0238 1..1!1~~ 11.(1444 um ,.,.,, 1!1.0393 1!1.7030 li.~021 5.9'!114 ,U~l!l'9 ,_,... U046 3.781i4 S.~~2 Ei.3564 S.757] 4.6009
S,5407 8.1"6 7,6342 91,1015 9,0061 10.2163 S,2232 lo.4888 ....., 9.3037 8..3733 91..6157 91,1184 U,0401 3.9274 9.1636 10.199< 10.4742 1Ul007 ,...., 14,2660 17,4660 15.3215 ll,5173
1!1.5401 8..1SS6 7.63,42 9.1015 '!I.OOlil 10.21Ei3 1!1.223~ 10.... ...... '!1.3031 8.J:13] 9.61§1 9.1184 11.04()1 8.'!1274 '!1_153Ei 10.1994 10..474~ 11.8007 ,...., 14.266CI 11.4~ 1s.lH5 1l.!i17.!
8,5407 8.l5~ 7,6342 91,1015 9,0061 10.2163 8,2232 lo.4888 ....., 9.3037 8.3733 91..6157 91,1184 ll,0401 3.9274 9.1636 10.199< 10.4742 1"1007 91.8690 14,2660 17,4660 15.121.5 11.,5173
1!1.5401 8..15S6 7.63,42 9.1015 '!I.OOEil 10.21Ei3 l!l.~Ei5 10.... 6.7615 9..4115 8.J:13] 9.6151 9.1184 lt.04()1 8.115!,~ 9_153Ei 9.2349 lC..~018 11A147 9Ai5'!13 14.266CI 11.4~ ls.121.5 10.~1
8,5407 8.15~ 7,6342 91,1015 9,006.l 10.2163 8,6265 10..... 6..7615 9.4115 8.3733 91..6157 91,1184 U,0401 &.7~2 9.1636 9.234'91 10.207! ll.4147 91.46'93 14,2660 17,4660 15.1215 10.~l
1!.5,401 8..1.5~ 7,6342 9.1015 '!I.OOlil 10.21Ei3 l!.223~ 10.... ....., '!1.3037 8.""6 ,...., l!.8166 10.Ei009 ..,,.. '!1_1()115 '!1.079~ 9.8060 10.SEiOS l!.'!1323 13.7211! 16.7447 13.2'!191 9.6678
9.0633 '9.2545 9,1081 , ..... ._..., 9.3761 9,l41S ll.31SS 7.!81'1' lOAO?S 8.7358 9..31'93 8,29,86 9,S,64 8 7..01G6 7.s&SO 1,002, ..... 7,,(1(,(1,:1 6.1022 8.7Ei 32 10.9544 9,U360 7,3:206
l!.99!H '!1331Ei8 l!.8979 9.1159 9.4501 9_1270 9.3165 11.3552 7.!569 10_D$4 8.6552 ,.,... l!.34-87 9.4307 7.0851 75233 ...,,, li.'!1783 7.115'!11 Ei.142Ei ,_,.., 10.9110 9.0298 7.1708, ..... usu 9,1034 8.9"98 ,.16?3 US$< 9.1258 11.62:64 u,1, 10.6693 S.,A63 UlOI 8,5184 , ..... 1.1673 1.7309 ,.,... ,•.2235 7•.2t93 Ei,2317 9.0Sl? U,4274 9.3661 7,3-tlS
1.2.6'9i3 1.2.3103 12.1979 1.2.1'!15Ei 11.75~ 11.9945 12..8531 16.Ei2M 1.2.8652 1.5.10li1 lJ.'!1261 14..8870 13.5951 14.6'93Ei 12.0034 1.2.2293 11.298.Ei lUl.54 11.0788 9,61'% 12.0885 B.9470 11.9516 9.771.5
U.2532 U.9766 13,2:834 12,769'!, 12.714'1 12.1670 I3.3S-O 1',14'3 U.549S 16.1804 ll.'46-1 14,6069 13.1641 lUSOS 11.-SSOl 11.63'4 l0.'801 10.1326 ll.oo91 9.S Ei3S 12.2400 14,2341 12,05'9 u~,
UU!17 U2203 13.4647 U305.1 B.2992 13.3.333 13.22'70 1.5.4929 11.910S 14.'9610 11..... 13.6444, 12.3031 13.8764 10..8.162 10.!5% 10.0698 10.019,11 10At..8Ei 9.21B 12.2842 1,4.4573 12.1976 10.0ilJ
9,4174 ;,G,48,4 10,GS,49 l0.SA?3 &1"3 10.S,SSi' 9,3877 11.2213 ....., 10.n10 ,.nsi2 ll.1S'4 lM0OO u.?<eS ,.0188 10.04Ge 10.,.C37"0 10.0059 10,2?28 9.1220 1.2.8592 15,0986- 12,.4011 11,ll:U
11.041.1 10..... 11.2143 11.3633 10.li496 11..41156 lt.5172 B.5124 10.22BO 1.2.475'!1 10.4522 11.6004 10A887 12.3122 '!I.OSU '!l.li72Ei '!1..4205 8..'!1574 9.17'7'!1 7.'!18'95 U.48% B.9935 11.2319 'J.23~
9.5880 "5571 9,7827 9,4268 ,.8311 U801 , ..... 11.9381 8.97U 10.,uo 9.1101 11.12,s 10,2092 ll.0933 ....... 10.4520 1-.- 10.1812 10.432Ei 9.!09 7 12.7287 15,4105 12.359,4 10,'102
11.1,4,47 11-1108- 11.2359 11.1.553 10.95!8 11-1'!118 11.ZSU U4:U3 10.2536 1.U762 10.4915 11.1713 lOAl!B 12.B.24 '!1.1195 ....,. '-"" 8.'!1543 9.1785 7.'96SEi lt.3!1!12 U987'!1 1U125 0.2lll1
10-4253 ,....,, 10.9033: 10.4-4Sl l0-4110 10-6804 10.'415 1U878 10.09'1 11..8771 U).1$86, 11.2609 10.0Ul u.s,-4S ....., 9.!5$4 9.A-4 1E i-9813 S-9728 ,...... U.1054 U.6487 10..S:)3"9 U170
10.3'954, 10.4014 10.6741 10.2870 10.5-824 10.A,887 10.461 12..4621 9.22.67 11.545,5 ...... 10.9360 !il.8021 lt.8522 8.8,0l 93'58 9.2602 9.2162 '-"" B,3025" 11.82:84, 14,4642 11.EiJA.2 91,4147
1Ul07 ll.$400 11.$633 11.$1(,Ei 11..2538 11-6992 l.US,O U.$112 11..$13$ 12.4'40 II_.... 12Jl34 11A110 1.2-6992 10..3013 11-11)$ 10..9128 10-444> 10.3939 9A814 l2.Ei'L87 14.$212 11-9832 10.'73S1
1!1.77,U 85230 !.8020 1!1.72:87 8.6522 8..73~ IU764 10.Bll!I 8..4921 9.467'9 ..,,.. &.91!174 IU54' !1.244.. 7.4886 7.!!1792 7.1302 7.1610 6.4542 5,.95,55, 6.!372 7.1!1372 7,0391 6.S.948
lS.81~ ,,..... Ui.1223 l&.033? l'-0519 16.0815 16.0468 19.1606 l&-9707 1'-8341 15-5487 1U6'9 1$.19'91 17.4448 11.3190 IS.O593: 15.0,27 110454 t2A,0: 1Ull7 l,$.2523 1'.6287 ,..,,. 13:.$3$9
3.3531 3.3245 3.5635, 3.5i'O!il 3,22"' 3.3521 3.3722 4.1661 3.36n 3J!l010 3.58166 1.1s,n 3.7171!1 3.6351 3.26,1,3 3.72:20 3..4210 3.41!122 2.9060 2,6992 3.1'86 &.0846 3,44l8 3.0572
4.9732 4.!9J.,8 $.1214 U'53 ....... ... ,.. 4.!133 $.9434 4.7,830 S.94$2 ,...,, $.143S $.S$14 Ul3Ei 4.9l4S S-133:1: 4.S269 4.19151 ~- 4.1656 •-- S.1054 $-l' SOG 4.!i5,!0
10.!MH& 10.7868 10.992.6 10.... 10..6180 103816 10-""1 13.112& 9.7'975" 12.2361 10.31!119 11,611& 10.4023 12.1371 9.41"6 10.096,g 9.&tl!l7 9.5308 ,.,... 1!1.5272 ll.&971!1 13.749:8 11.Ul68 '·""ll.$700 11..$'3:1 11.7991 ll.7)0!: JlA1$2 1J.74SS 1UOJ2 14.3302 1u.e2: U.5067 U.14L8 13.Ui'1 U.1$8-l l4.ll44 ll-29-48 12-tlSSI 12.0GG.I ll-8009 1U7S3 10.$$2$ lUiSlO 15.914:1 13.,1917 tl.33S8
10.7852 10..7~ 11.C583 10..,. lo.8865 103074 10.861,8 12.!Bii4, 10.6620 12.0085 11.1160 12.2!il10 11.55"22 1J.1m lQ.9979 12.164& 12.2315" 11.9287 11.84% 10.77'96 13.5,925, 15.761.3 13.1818 12,104]
12.09il 12-1273 1:.3917 12-1.,893 1U2l0 12.l17S 12.1399 14.0UO 10.S21l U.OS'79 11.J3Sl 1l.373Ei 11.1:1: ll.76'l 10.0Ei(H ,...... 10.J17l ...,.. 9-6-729 e.,us 11.42,24 l).$890 11-l<I08 9.95l0
12.53,0 12.4577 12,7328 12.67&1 12.65912 12.5744 12,1618 14,6805 12.7287 13..80IJ3 12.9217 14,2237 13.4102 lS,35191 12.8737 133-875 13.9905 13.7329 14.M36 12,7S57 16,0226 18.&114 15,6605 13,!ill!Zl
u...., U..4501 13.7717 U."442 U.48Ei1 13.Ei102 13.6249 15.1!'9~0 12.7662 14.7801 13.0900 14A324 13.0022 ,._,.,.. 11.&1!114 U-1861 B.19S1 12.0219 11.67}4 10.9150 14.2480 16.1875 13-14S'!I 12.<IStJ
11,34'3 ll.45lB 11.91273 11,7184 11.5811 11.4222 ll,i872 13.91636 10.8487 13.26Ei7 11.270a 12,7635 ll,6141 "·"" 10.5333 11.6144 11.3012 lc.9838 ll,19110 91,9651 13,86112 16.91348 13,5,160 11.•206
11.§612 9.0001 8.]271 9.101S 10-""6 9_110'!! ,,...,, l2.Ei848 ...... 11.42Ei1 '!l.'!l!!Ol 11.3453 11.7§02 13.S~19 10.4423 11.£832 11.0113 11.li80 11.%5Ei 10.1784 14.3161 11.Ei173 14..5SS6 1UJ34
to.2877 lo.1608 ll,27ll 11,06491 12.7444 11.6207 1C,57S2 12.2868 9.3418 10.9510 9.8683 ll.2812 10.4396 LJ.1991 9.,391911 10.5592 ll.071;1.ii 10.7460 ll.o5'97 91,31291 13,5475 17,4867 13.5266 ll,:1347
11.S5S7 12.022'!1 12.9453 U019CJ u_1~ 13..1!1110 11.6831 Ui!459 10.fi510 lUS,U 11.1300 12A10S 11A711 13.3129 10.4471!1 10.0558 '!l.7JU! '!l.6S91 10.]26,!i ..... 13.EilOl!I 16.889.3 12.tB4.3 12.JJl!I~
11.53'5 11.1507 ll,2443 11,0343 10.7725 11.6'9Cll ll,6-527 13.7245 8.12n 12.6815 9.6017 10.4888 S,6261 91.4460 ...... 6..7392 5.5517 5.5673 5.5384 4.59135 6,64-117 8.3735 7.2-305 5,15917
11.!H9!i 11-1501 11.2443 11.0343 10.7125 11.fi'!!Ol u.m1 U724!. a.nn lH,8-15 9.0011 10.... 1!1.6261 9.4460 ...... 6.7392 5551' 5.51573 ~,,.. 4.59.l!i Ei.15487 !l.373!i 7.2305 S.1S91
11,53'5 11.1507 ll,2443 11,0343 l0.7725 11.Ei'JCll ll,.6-527 13.7245 8.nn 12.6815 9.6017 10.4888 8,6261 91,4460 ...... 6..7392 5.5517 5.5673 5.5384 4,59135 6,&l87 8.3735 7.2305 5,H!il7
11.0314 10.9]91 11.IEllH 11.1.381 115811 11.1188 11.4SS'!I B.1964 10_1040 12.1191 10.8041 12All4 11.11.37 13.4'!191 111.SOOO 115262 11.64158 11.0S15 11A194 9.'!1958 13.9:i!O!i 16.5434 13.4641 11.359'!1
12.4,... 12.6581 13,91458 14,3248 15.1140 14.1413 12,2037 14,60U ll.4930 12.9757 11.3862 13,1796 ll,7257 13,52791 10.4360 9.7284 9.212() 9.3539 9.8886 ..... 12,913391 ,...., 12.834.3 12,1383
1.2.4472 uon1 12.nn U1671 U3'928 13-1125 12.'330 1.5.0330 123899 14.0309 U.2Ei55 14.122S 13.853Ei ts.4672 13.15,80 143453 14.1860 13.'!1510 14.0EiSl 13.CB89 Ui.On2 1&5020 15..832] 14.19Ei3
10.sazo lO...l.11136 ll,J!,02 11.7050 10.SSlG 10.Slff l.0,7Sl:1 12.3&17 ,.1»., 11.~ ....., ll.0054 10.24.37 ll.S'64 ,..0442 ;.ll;il7I ,.s,~ '9.2916 9..111357 8.1407 ll,S369 13,46-10 ll.J040 Sl.3243
11.44.88 12..0671 11.9184 1.2.1.531! 12.4]S7 12.0S(U lt.9885 U9A.27 10.6800 U.6144 10.'!1500 12.]329 1U221! 13.3080 lQ.1112 11..0883 11.0!!7! 10..4311 10.887Ei 9.5619 13.4512 16.0174 13.1028 10.9601
8,7(141 U3S3 UlS3 9,2-41S US40 S..7226- , ..... 9,7'983 7.28S'I' 8.1815 ,.,s,o 9.-2056- 8.S2'9 l0,2(87 ,..0738 :1.1427 7.278' '-'Sff ~,,.. 6,2140 9,S,837 , ..... 7.5103 S.34S5
16.54-47 1.S.fi391 lEi.4402 17.1'9C9 1:,.0557 16..4346 Ui.5542 17.2252 14.fi56Ei 16..... 11i110S 11!.0424 17.0037 17.9119 1Ei...U]I! 16.98]7 17.(MM 116..'!18'911 17.3011! lEi.5442 ll!.5"8:23 1.'!1.16622 11!..1]1.S 17.6563
16.7023 1',098'9 14,1738 lS..Slll tSµS2 1S,Ei800 17.1464 16.7154 16.'1003 lS.8590 1.111.1e:1, lS.0716 16.4374 l!,,4$.27 1S.77Sl l&.2.11160 16.1838 18..2780 lS,:1803 lS,1323 17,0832 18.6503 17'.0324 18,'741
UEi200 10-""6 7,6342 7.SS54 '!I.OOlil 9_110!! 9.mm UB04Ei 10.3456 B.281.2 11.7915 13.316'93 l!AO'!l8 10.fiOB5 ...,.. 85119 8.957Ei 1.H2.7 7.51!75 1 .... 11.5453 18.1!20!! 15.3158 11.5173
11.02-47 9.5164 9.1931 7,S554 '9,00Eil usu UN:102 l2.330iG 8.2S71 ll..!)241 9.:1499 ll.2109 10.4S8S 14 ..... 10.0&01 11,090G ll.3SlG 10-884< 10,,030 9.7954 IS,ISll 16.207:1 12.9195 14,;so;
U5453 U.729:8 14.298! 16.0478 1.55'!194 16..0390 14.2064 1.5..384S 1.2.7767 14.10&'!1 B.2956 13.1217 12,61.51 13.90.!Ei 11,.... , 115863 11.5701 13.3141 13.00% 12.4895 14.1Ei853 11.2135 13.1910 12.J003
U.4722 11...,. 12.4S.38 12.32S9 12..8792 1,..... 12.G-l9a l4,343Ei 11.3597 U.8718 11.1687 12,GEi.1119 11.1821 13,,00S 10.1733 11,010 11.7.11179 lL.OS,0 ll-0428 9.8727 13,1.11178 1U2G8 12..6870 11,:5635
12.4722 11.507'!1 12.45".38 12.3258 12.8792 """" 12.6198 l.f,}436 11.3597 13..8718 11.1687 12,66491 11.1821 "·""' lQ.1733 11.6910 11.747' 11.05,'!IO 11.o&21!1 !il.8727 13.1471!1 15.1!1268 12.6870 11.S635



Ca line 4 input for 2049 Q4 
Ro•dl Coon:U~ato tml l~~;~~., I Helghl I RoadT:,pe 
Pair X1 V1 X2 V2 '"'' Ccah4l ... , UJUU.f. -IJ:2U4.11 nn,, .. n lllW . .U "'"' wo,,3, .,,,,... UUJ.•.M Ull4J• "... , UHl-1.CII- ,IJ:HO.N- nJ.t i.u. IH-40I-.O "'"' "'"'" lnaN.&I, ,:»...... niw.o• ""'' .. :IJ .... ... -IJ:210.Clt IJ.J"Mt- ,.....,,..,. w,,.,i., ......~ UJIU,t) nn,1.u, .... 1- :IJ lU.U -IJ:2 31-1.U IJ.J.tU.1,1, IH:IN..4 1 ..,. wa1.1,,1.J ;N;l:,u.a, n»•••.n. ,u~•.n .... aJH1-Ut- ll:2U1.M n. J-41 ,J..1-I .........
"'' uun.u 

..,_ ..
UJ11UJ.P 12"H t-UI 

"'' WIU. 11 tJ::il l14.H UJ:J1U1 .,,.,..,.... UUH,71 mnu• 1~6'4.U U:NX .. U 
RICl l•RtO"J wm.1:111 ll:H1 .. 11 UJ-41117 ,H lll'D ..21 

lllll(ll•IU01 u,u,.u ffldl.2 1 1:nnu, lttAk .. O 
RIQl•RtO"J WUl..1 1 ......., IIJ. 7U. 11 1;u.,w 1..u 

lllll(ll•lblOl UUi:t.11 »2'41.H l:UMM1 lll45'U 
l'IICll•Rtol WMU7 1nn.u1 IIJ.ft .U "t 12u111.n 

lllll(ll•lblOt nun." .tt2 :,t ,,U l:UMUI ltt.,.__,, 
-Jl14RtJ1 Wl1t,U ..,..,,. ,,,.,... liUI Z.H 

lllhO,.lttoll l:t.3 tM. IM an,u .... UUU..t.4 1n.-u• 
111t,11411;tU 

11:+21 I W.itt.Qi I .mUt.?f. I u»u,M I nnnn .,
... , w ...... ,, ... , UHH.U .... .,, ... .,..,, aJUU.OI, ... , W311,N ... , l-:IJNU1 ... , Wl1).U 

"'' a:1uu .. n 

"'' U31MUf. 

,m:,..,,) j 1»&1-Mlo j UUtJJI, 

.m,n..u I nnu.M j ,uuun 

.nutu I nJ.lltW I nn1u, 

..n:,.,,njn.)·,...,,,1,u»u) 

11:•n I mr«.M I .n,u ... I n.).,a.M I ,u,J>.U 

11;.,. I mllJ.'-> I -tn l)I, ,.~ I nJ.Mn I ,u,u.o) 

11;.,. I m .. t.» I .n,u.• I n.u.uM I n,,n.u 

11;.,. I mr,).H j -tn1.at.u I n.)·,i,,.J I n,,~.u .,
11;.,, I mr«.lf.) I .n,u,0,,, I ,:,J,,,.,.,, I n,.,,.n 

V&tilcle count tor oaeh road 
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOS Hnl9 HrlO H,11 H,12 H,13 H,14 Hr15 H,16 H,17 Hrl8 H,19 H'20 H,21 Hr22 H,23
1250 .,. 5>0 ,oo 450 ,., l'5o ,,oo 5>00 '"" 4200 .... - 30>0 "800 <000 4.350 - ,..,. <l>O ,,., 20>0 mo 1750
mo ""' s,o ,oo 450 ,., '""' ..... """ '""' 4200 .... - 3.,. 180II ,ooo 4.3Sll ""' ""'" '1>0 ,,., 2"" mo 17SO
1250 .,. 5>0 ,oo 450 ,., l'5o ,,oo 5>00 '"" 4200 .... l60II 30>0 "800 <000 4350 ""' '""" <l>O ,,., 20>0 "'" 1750
mo ""' ,.. ,oo 450 ... '""' ..... '""' 4600 4200 .... l60II 3.,. 180II ,ooo 43Sll ""' ""'" '1>0 ,,., 2"" mo 17SO
1250 .,. 5>0 ,oo 450 ,., l'5o ,,oo 5>00 '"" 4200 .... - 30>0 "800 <000 4350 - '""" <l>O ,,., 20>0 mo 1'50
1100 700 Sllll 3,0 ""' "" !SOil mo mo 4200 ,.., ""' 3Sllll 3... """' .,,. '""' S3SO '""' .,,. 3100 3000 ,,,. 2000
llOO 700 500 3,0 .,. .,. !SOil mo 5150 4200 3950 ,,,. 3500 3""' """' mo 4)00 S3SO S500 .,,. 3100 3000 "'" 2000
1100 700 Sllll 3,0 ""' "" !SOil mo St.SO 4200 ,.., ""' 3Sllll 3... """' .,,. '""' S3SO '""' .,.. 3100 3000 mo 2000
llOO 700 500 3,0 400 .,. !SOil mo 5150 4200 ,.,,, ,,,. 3500 36'0 """' <200 4)00 S35CI S500 .,,. 3100 "'" "'" 2000
1100 700 Sllll 3,0 ""' "" !SOil .,., mo 4200 ,.,,, ,,,. lSOII 3... """' ,200 '""' S3SO '""' .,.. 3100 mo ,,,. 2000
llOO 700 500 3,0 .,. 600 !SOil mo 5150 4200 ,.,,, ,,,. 3500 36'0 """' <200 '""' "'" S500 .,,. 3100 "'" "'" 2000
1100 700 500 3,0 ""' "" !SOil 050 51.50 ,.., ,.,,, ,,,. 3500 3... """' ,200 '""' mo S500 .,,. 3100 2950 2950 2000

" 10 ' 4 4 ' ,. 00 .. n " " 100 100 100 IOO .. " " " .. .. 31 "17 10 ' • • ' ,. "' .. n " " 100 100 100 100 .. " 67 .. ,. .. 31 "" 10 ' 4 4 ' ,. 00 .. n " " 100 100 100 IOO .. " " " .. .. 31 "17 10 • • • ' ,. "' .. 71 " " 100 100 100 100 .. " " .. ,. .. l1 "" " 13 • 10 " " 7l ISO 150 ,,. ISO ,., l>O 150 ISO 100 100 100 100 100 ,. " "., 22 13 • 10 16 " 7l 150 150 150 150 !SO 1>0 150 150 100 100 100 100 100 ,. 72 "100 " " 2l ,. .. 100 200 ,,. ... 350 350 3., 3,0 350 ,,. 250 300 350 250 l>O l>O ISO 100
100 72 " 21 " .. 100 200 350 ... 350 350 3SO 3,0 350 350 250 300 350 2SO 1>0 l>O 150 100
100 " 31 2l ,. .. 100 200 ,,. ... 350 350 3., 3,0 350 ,,. 250 300 350 2., lSO lSO ISO 100
7 3 2 1 1 2 7 12 25 27 " " 25 ,. lO 29 23 l2 " " 20 16 .. 11
7 ' 2 1 1 2 ' l2 25 " 24 " " ,. lO 29 " 32 " " 20 " 14 11
7 3 2 I 1 2 7 12 25 27 " " 25 ,. lO 29 23 l2 " " 20 16 .. 11
7 ' 2 1 1 2 ' l2 25 " 24 " " ,. lO 29 " 32 " " 20 " .. 11
7 3 2 1 1 2 7 12 25 27 " " 25 ,. lO 29 23 l2 " " 20 16 .. 11.. " 1' 12 1l 20 .. 100 200 200 150 130 1., 1,0 150 130 100 100 150 "" 100 100 100 ".. 26 16 11 12 20 " 100 ,00 200 150 150 150 1>0 150 150 100 100 100 100 100 100 100 ".. 2, " 11 12 20 " 100 200 200 150 130 1., 1,0 150 150 100 100 100 "" 100 100 100 .,.. .. 16 11 1l 19 ., 100 ,00 200 200 150 150 1>0 150 IOO ., 100 50 50 .. .. .. 21.. .. 20 14 1, " ., 100 "" ,,. 250 200 200 200 200 200 150 200 200 1., 100 100 100 .... .. 17 12 .. 20 ., 100 ,00 200 200 .., "" 200 250 ,,. 200 250 250 200 1>0 100 IOO 100.. .. 17 12 14 20 .. 100 200 200 200 200 200 200 250 "" 200 250 250 200 l!Al 100 100 100.. " " ll ll " ., 100 ,00 200 200 200 250 2>0 300 .,. 250 400 450 350 2>0 200 200 150.. 22 12 • 11 16 ., 100 150 200 200 200 200 2,0 ... .,. 250 350 400 300 2,0 200 ,.. 150.. .. 11l " " 2l ., 100 200 250 250 "" 300 300 350 400 ... 450 500 •oo 300 2>0 200 150.. .. 17 12 " 20 ., 100 ,.. 250 250 "" 2., 2,0 300 .,. 250 350 350 300 200 1,0 ,.. 100

100 .. 50 22 25 .. "" 200 ,,. 400 350 350 350 3,0 450 .,. 350 450 500 •oo 2>0 2>0 ""' 150.. " 15 10 11 16 ., 100 150 200 200 200 200 200 250 ,.. 200 300 350 2., 200 1,0 150 100.. 15 • ' • 10 ., .. ,.. l50 100 100 100 100 100 IOO 100 100 100 100 .. .. .. 50.. .. " 17 19 .. ., !SO .,. 350 300 .,. 3., 3,0 400 ""' 300 450 500 '"' 300 2,0 200 150

" 0 5 4 4 ' 17 .. IOO 100 ,oo lOO 100 100 ,oo IOO ,oo l50 ,so 100 100 .. .. "'106 !OS " " " " '"" 320 450 450 373 m '21 <19 ,.. ... '19 m "' ... 3'9 308 "" ,..
200 ... 100 100 IOO ,., ,00 "" .,. 750 700 ... 750 7>0 850 "' 050 USO 1200 ..,, ... 5>0 500 '"'200 150 100 100 100 1"1 200 "" 050 000 700 lOO "" 750 050 950 1000 1.200 1200 950 ... 550 500 350
300 "" ,oo ,oo 200 2,0 400 ,00 1400 USO 1150 IOSO llOO '""' 1100 1150 llSO llOO 1300 1000 ,oo 600 ... •OO
350 .,. 250 250 ,,. 2'1 450 1050 1650 1550 mo 1250 1]00 ,.,. 1'00 1450 1'50 1700 1700 1]00 ... 750 700 500
300 "" ,oo 200 200 200 ... ... l3SO USO 1100 1000 lOSO 1000 IOSO llOO 1100 ,,,. 1200 ... ... '"' 500 ''°300 ,,. 200 200 200 ,00 350 900 1350 1250 1100 1000 1050 1000 1100 1100 1150 1]00 1]00 1000 700 600 ... 350
200 ISO '"' '"' ISO ISO ... ... 1000 ,,. ... ,.. ,.. ,.. ... ... ... ,,. ,00 '"' 500 400 ISO 250
200 150 150 150 100 1"1 250 550 .,. 850 700 650 ... ... 650 650 650 750 700 550 ,oo 350 .,. 200
200 ,.. lSO lSO ,.. lSO ... ,oo lOSO 1000 ,,. ,.. ... '"' ... ... ... ,00 ,,. ... ... 400 ,,. 250
250 200 200 150 150 ,00 350 BOO 1250 1150 1000 950 1000 1000 1050 1100 1150 t]SCJ 1]50 1050 700 600 550 ""'"' ,.. 100 100 IOO 100 ,00 ... 700 700 600 ,,. "" 600 ,,. 700 700 ,,. ,,. ... ... 400 ,,. 250
200 150 150 150 IOO 1'1 250 "" "' 850 750 lOO 750 700 750 .,. 850 050 950 750 500 .,. ... 300
l!Al 100 100 100 100 100 150 4()0 ... "" 500 500 ,.. '"' "" 600 ,,. 750 750 "" 400 '"' .,. 200 
200 150 150 150 IOO 1'1 250 600 "' 850 750 lOO 750 700 "" ... 850 050 050 750 500 .,. ... lOO,oo 150 100 100 100 1"' 200 '"' ... 750 ,,. ... '"' ... 700 750 000 ,00 ,00 '"' 500 400 ISO ,,..,. 500 .,. .,. .,. 500 850 2000 HOO 2900 2"0 2200 2250 2,.. 2250 2250 2>Kl 2500 2350 1'00 12'1 1050 ,so 700

'"' 450 400 400 ,,. '"' 700 1700 "'° 2500 ,.,. l,8$0 1900 1750 1800 1750 1700 1900 17!A) ""' ... BOO 700 ,00 .,. ,00 .,. .,. 45() 500 800 1950 lOOO 2850 2<50 2300 2<50 2350 2550 2'50 2100 mo 3100 2<00 16'1 1400 1300 900 

'"' 450 '"' '"' ,,. 400 700 1650 '""' ,,,. ,.,. l8SO ,... 1m 2000 ""' 2100 ?4SO ""' 1'00 12» 1100 ... "",so .,. 250 250 ,,. 2'1 450 1100 1700 1600 mo 1250 1]5() ,.,. 1<00 1450 1500 1750 1700 1.lOO ... '""' 700 500 
400 .,. 300 '"' "" ,00 550 1250 1950 ,.,. 1000 1500 1600 15'0 1700 1750 1000 :m;o 2100 1050 11"' ... "' ""<OD .,. 300 2>0 ,.. 300 550 mo 1950 UISO l&oo 1500 ,.,. 15'0 1700 1750 UIOO mo 2100 1050 ll>O 950 "' ...... ,,. 300 300 .,. 3>0 ,,. mo ,OS() 19SO 1650 15,0 1650 ,.,. 17,0 1000 ,.,. 2200 2150 1650 11>0 1000 .,. ....,., 350 lOO 300 .,. ,., 550 1350 2050 1950 "'"' 15>0 1650 ,.,. 17>0 1000 ,.,., 2200 21>0 !>SO ll>O 1000 .., '"'<50 ,,. 300 300 .,. 3S() S50 1350 ,OS() 19SO 1650 1.SSO 1650 ,.,. 17,0 ll!IIO 11150 2200 21,0 1650 11.SO 1000 .,. .,..,. 350 lOO lOO .,. ,., 550 1350 205 0 >950 '"'" 15>0 1050 ,.,. 17>0 1000 UISO 2200 21>0 1650 ll>O 1000 ""' '"'... ,,. 300 300 .,. 3>0 S50 mo ,OS() 19SO 1650 15,0 1650 ,.,. 17,0 1000 ,.,. 2200 mo 1650 11>0 1000 .,. ...... 350 300 300 .,. ,., 550 1350 205 0 1950 1650 15>0 1050 ,.,. 17>0 1000 ,.,. 2200 21>0 '"" ll>O 1000 .,. '"'500 ""' 3,0 3,0 ,,. 400 650 1500 ""' 2200 1900 17,0 ,... 1750 ""' 1,00 19SO 22SO 2200 1700 11>0 1000 .,. ...
2,0 200 l>O l>O ... ,00 lOl 7>0 1200 ,100 950 900 .., ... 1000 1050 ,... mo ,,,. .., ... 5>0 500 350
3,0 ,.. 2,0 2,0 ,.. ,.. ,,. 1100 ""' 1550 BOO 1.200 ""' 1200 U50 1250 1250 ""' ""' 1050 ,oo 600 sso '"'lOO ,.. 200 200 200 2>0 ""' .,. l>OO 1<00 '200 1050 llOO lOSO 1100 llOO 1100 1200 ll>O ..,, .,. 5>0 500 '"'200 150 150 150 150 !S() 250 600 950 ,00 000 750 800 ... ,00 950 1000 1.200 1200 900 ... 550 500 3SO
200 ,.. '"' '"' ,.. ,,. ... 600 "' ,,. 750 ,.. ... ,.. ,,. "' ,00 1100 1100 ... 600 500 450 300
50 22 14 • 11 16 ., 100 150 200 150 150 150 150 150 150 100 100 100 100 so 50 50 "'.. .. 50 .. ,. .. 100 '"' .,. 350 300 300 lOl 300 350 .,. 250 350 350 lOl 200 '"' ,.. 100.. 20 13 10 10 15 ., 100 150 150 150 150 200 200 200 200 200 250 300 200 150 150 100 "".. 2l 13 ' 10 .. ., 100 150 150 150 lSO lSO lSO 150 150 100 150 150 100 100 .. .. so
so 21 13 • 10 .. ., 100 150 150 150 150 150 150 150 150 100 150 150 100 100 so .. "'.. 2l 13 ' 10 .. ., 100 ISO 150 150 lSO 150 '"' 150 ISO 100 150 150 100 100 .. .. so
so .. 17 12 .. 20 ., 100 200 250 200 200 200 150 200 150 150 150 150 150 100 50 so "'.. .. 21 " " ,. ., 100 "" 250 250 ,so 2SO 2SO 300 .,. 250 350 ... lOl 200 200 ,.. 100

lSOO 1200 1000 1000 950 USO 1,00 '450 '750 4750 4750 4750 .,,. <750 ""' '750 4750 47SO 4750 .,,. ,,., 2850 '"" ""'13,0 1100 ... ,00 "' IOSO 1,SO 4100 4750 .,,. 4'SO 4700 ""' <750 ""' 4750 .,,. 4'SO ""' 4500 ""' ,.,. 2... 1700.,. 750 ... 600 too 700 1100 2850 050 4100 3600 3'00 l60II "'" """' <050 ,.., 4750 4750 ""' ,.., 2250 2050 1450
400 .,. '"' '"' "" ,00 500 1200 1000 llOO 14SO ll!Al 1400 13'0 141A) 1450 1500 1700 1650 ""' ,00 '"' ,.. ,00



Ca line 4 input for 2049 Q4 
Ro•dl Coon:U~ato tml l~~;~~., I Helghl I RoadT:,pe 
Pair X1 V1 X2 V2 '"'' Ccah4l ..,, un».11 mnut IUJt1.l-4 11 1.UUt ",.,, m:n, ·,.~ .,,,,,.s.u n+lllt•.,• u, .. ,.o, "..,, UlH1.N Uf, .... 154 IUJt1.l: -4 U11M.n ",.,. m:No•·"' .,.,,.,. •»-~•.... u, ..... , "..,, aJ,H4't.U. ll1N1.ot IJ.JM,Uf 11 1,11. 1 .. n ,.,, mM,,&1, t11n·,.• UJ,lf,,Mt, u,m.n ..,, 1- :13 150.M ffllltll n.Ja :i ... n 111:IM.l t ,.,, m•:i..&J. .,...... ,.,....., u,,u.n .,..,, aJHlN.11 ffllU.M. nnn..1-, 11 111 4.H 

uuu.r, ........ .,,...,.,. U1.t7UI ,,,_ .. m111.:n .,,.,.... n11•.u• ..,, UUIU& nun» uu,1 .. u u, ..... n ..,, wrn.n IHl11,U UJ ... 1,11 U1N1AI .... UUH,t, fflN1,lf. ,n~ UUM .. U .... WN1,~1 t.l1 5M.H IIU4:t..N- U1N2Jl t ... , U3tU.1& &2ttk.t1 UUIUJ. u,12,.u ... , w1,.,1,1, mu1.u UJ.U4.J."t UHIUJ ... , nu,.,,. m:ru,u un,.,n u,m..u .. , .,..,.., 111n1,,i, IJWM.•t n,,.u.n ... , U3t'N.I& uu,,.u UHt,U& u,rn .. u 

11:•1 lm:M-1,,Mj,W,fM."'l•»-•...,.IU•.U-'• 
11:., I fflAl,1,tJ, j .,,, .. ,,(11, j UJ.IJ»A.) j UHM.01 

11:., I ffl$1,&,M I ,W,fl,1,?I, I l:JHN.•11 U•ffl-U 

11:•• I mmn I .,,,..,,,.. I u",....., I u,.,..,., 

11:•1 I m,r,,M I .w,n1,0,J, I •»-MM I u,~.u .,

rtn, I ffl""'l)I, I tn .iM. ri I ,:,..,ii ,,,., I n1,n.o, 

rt,n I f),11;11,,,., I tnns.01 I ,:,.,,u,. j n,~,,,. 

rtn, I f)ol~t" I t11n).H I ,:,.;en,,• I u,,..,.. 1, 

rt,i, I m:rt-.,01,j..n~,.,1Jjn.1,·,•t.,, jU1J.lf-'' 

rt,u I mMt.r1o j tnUtt+ I UJfl.&. '• I n1,•-'• 

V&tilcle count tor oaeh road 
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOS H'119 HrlO H,11 H,12 H,13 H,14 Hr15 H,16 H,17 Hrl8 H,19 H'20 H,21 Hr22 H,23
<50 ,,. lOII lOII lOIJ 3.. "" 1300 2000 l,00 16'0 1500 1600 lSOO '"" 1'50 1100 1950 1900 1<50 1000 850 ""' 550
200 150 !SO !SO 150 l.. ,so .,. .,. ,so 750 ,00 ,., lSO .., .,. ,so 100, !<JOO 80l ,so ,so .,. ,.,
250 .,. 150 150 150 200 300 "" llOO "''" ,00 ,00 ... 8011 850 .,. 850 ,50 ,00 ,., 500 ,oo "" 250,,. 200 !SO !SO 150 150 300 )00 1050 1000 ,so ,00 .., 8011 ,00 .,. ,so 110, 1()50 80l ,so 500 "" ,.,
150 150 100 100 100 100 ""' "" 750 700 .,. '"' '"' ,,. '"' "" .,. '"' 650 ,., ,,. lOII 250 "''150 100 100 HIii 100 100 ""' ,so 700 ,so ,so 500 ,., 500 ,so "" "" ,so ,so "" ,so lOII 250 ,.,
150 100 100 100 100 100 ""' .,. 700 650 >50 .., '"' 500 >50 ,,. .,. 650 650 ,., ,,. lOO 250 "''150 lOII 100 100 lOII 100 ""' ,,. 700 ,so ,so 500 ,., 500 ,so "" "" ,so ,so "" !SO lOII ,,. ,.,
lOO ... 200 200 .,. , .. 4(111 '"' 1450 """ ""' llOO 1150 llOO ll50 1200 1200 ""' ll50 lll50 )50 .,. "" ..,
lOO "" 200 200 200 ,so 4(111 ,so 1450 ,.., rnx1 1100 11SO llOII 11SO 1200 1200 ""' l3SO 1()50 lSO .,. ,.. ,.,
lOO ... 200 200 .,. , .. 4(111 "" 1450 l.., ""' llOO 1150 llOO ll50 1200 1200 ""' "'" 1050 )50 .,. "" ..,
150 150 100 100 lOII 100 200 500 750 700 "" 550 550 500 550 ,,. 550 "" "" ... 300 "" 25(1 ISO
250 .,. 150 150 150 200 300 ,,. ll50 ll00 ,so 850 "" 850 ,00 ,00 ,so ,.., ,.., .., 550 450 .,. ,.,
150 lOII 100 100 lOII 100 200 .,. "" 050 ,so .., 550 "" "" 0'.111 ,so 750 750 550 ,oo "" ... ,.,1
250 .,. 200 200 .,. 200 350 .., 1250 ,200 ,.., ,so 1000 lOlO ,.., llOO 1150 ""' 1300 1000 ,oo .,. "" ,.,
200 200 150 150 150 , .. 300 .,. 1000 1000 ,so 750 800 )50 BOO l!5(J ,so ,so ,so '"' 500 ,oo 400 250
200 .,. 150 150 150 ISO 300 ... 1000 1000 ,so 750 .., >50 000 ... ,so ,so ,so '"' 500 4(111 .,. ,so
200 200 150 150 150 , .. 300 .,. 1000 1000 ,so 750 800 )50 .., l!5(J ,so ,so ,so '"' 500 ,oo 400 250
100 50 so 50 50 50 100 ,,. 400 ""' 350 ,00 300 300 ,00 ,00 300 ,00 300 250 150 150 150 lOl
100 50 so 50 50 50 11111 ,,. ... 400 350 JOO '"' lOO 300 JOO 300 300 300 250 150 150 150 ,.,
100 50 so 50 50 50 100 ,,. 400 ""' 350 ,00 "" 300 300 lOIJ 300 300 300 250 150 150 150 ,.,
200 200 150 150 150 , .. 300 .,. 1000 ,so ,so 750 800 )50 ,so l!5(J ,so 1000 ,so ),0 500 <50 ""' ..,1
200 ,00 ISO 150 150 150 300 ... 1000 ,so ,so "" 80l >50 ,so ... ,so 1000 ,so ,so 500 4SO .,. 300
200 150 150 150 150 , .. 250 .,. 1000 ,so ""' 750 '"' )50 ""' ""' ""' ,00 ,00 .., <50 •oo "" 250
200 150 ISO 150 150 150 "" ... 1000 ,so .., "" ,so >50 .., ""' .., ,00 ,00 .., 4SO 4(111 "" 250
200 150 150 150 150 , .. "" .,. 1000 '50 ""' 750 '"' )50 ""' ""' ""' ,00 ,00 .., <50 •oo "" 250
100 50 so 50 50 50 1(111 ,,. .,. 400 350 lOO "" 300 300 lOO 300 350 350 ,so 200 ISO 150 ,.,
100 50 ,0 50 50 50 11111 ,,. ... 400 350 JOO ,., lOO 300 lOIJ 300 350 350 '"' 200 150 150 100
100 100 100 100 100 100 150 ,,. 500 500 450 .,. 40, ,oo 400 .,. 400 400 450 '"' 200 200 150 150

1200 "" 600 •oo ... ,.. 1400 "'" '""' 30'.III 32(111 3100 2950 '"" 3150 l250 3250 3600 3600 3200 ,.., 2500 2f<IO l'"°
1200 ... .,. ,oo 400 ... 1400 2950 ,.,. 3f<IO ""' 3100 2950 ,... 3150 3'50 3ll<I 3"" 300II llOO ,,so ,.., ,.oo 1'50
1200 "" 600 •oo ... ,.. 1400 ""' '""' 30'.III mo 3100 2950 '"" 3150 l250 3250 3600 3600 3200 ""' 2500 21,10 ""'1200 ... .,. ,oo 400 ,so 1.,,, ""' '"" """ ""' 3100 2'SO ,... 3150 3'50 3ll<I 3"" 300II llOO ,,so 2500 '"" ,,,.
1200 .,. "" 400 .,. ,.. 1400 ""' '""' 3600 ""' 3100 ,,,. ,.,. 3150 mo 3250 3600 3600 3200 ,.., 2500 '""' "'''1200 .,. .,. ,oo 4<111 ,so ,.,,, ,,., '""' 3f00 ""' 3100 2'50 '"" 31SO mo "'" ""' 36<111 3200 2450 2500 '"" 19'0
1200 .,. .,. 400 .,. ,.. 1400 ""' '""' 3600 ""' 3100 ""' ,.,. 3150 mo 3250 3&oo 3600 3200 ,.., 2500 ,.,. "''"850 .,. ,oo lOII lOIJ ,so 1000 '100 ,050 2750 ""' 2'00 23SO ,.,. '"" mo 28QQ ""' 36<111 """ 2200 2250 2350 1750
850 .,. ,oo lOO lOIJ ... 1000 2100 2850 '"" "'" 2400 ""' ,.,. 2650 mo '"" ""' 3600 """ 2200 2250 "'" 1750... .,. ,oo lOII lOIJ ,so 1000 '100 ,050 2750 ""' 2'00 2350 ,.,. '"" mo 28QQ ""' 36<111 """ 2200 2250 2350 1750
850 .,. ,oo lOII lOIJ ... 1000 2100 2850 2750 2400 2400 ,,,. ,.,. ,... mo '"" "" 3600 """ 2200 "'" ""' 1750... .,. ,oo lOII lOIJ ,so lOOQ '100 2050 '"" ""' 2'00 ""' ,.,. ,... mo 28QQ ""' 300II """ 2200 2250 ""' 1750
850 .,. ,oo lOO lOIJ ... 1000 2100 2850 2750 ,.., 2<00 ""' ,.,. 2650 mo 28QQ ""' 3600 """ 2200 2250 '350 1750... .,. ,oo lOII lOIJ ,so 1000 '100 ,050 '"" ""' 2'00 23SO ,.,. '"" mo 28QQ ""' 36<111 """ 2200 2250 ""' 1750
850 .,. ,oo lOII lOIJ ... 1000 2100 2850 2750 2400 2400 ,,,. ,.,. 2650 mo '"" "" 3600 """ 2200 2250 ""' 1750
350 250 250 250 250 '"' 450 lOS<I l""' l,00 1250 HOO 1200 HOO H50 11.50 ll5Q 1]00 1200 "" .,. 550 500 '"'250 .,. 150 150 150 200 3S<I '"' ll50 USO '"' ,00 "" 850 ,00 .,. '"' IOOl lOOl '"' 550 450 400 ,.,
250 200 150 150 1SO 200 350 '"' 11.50 llSO ,so ,00 ,00 850 ,00 ,00 ,so lOOJ 1(1(111 ),0 550 <50 400 lOO
50 50 ,0 50 50 50 ,., 200 lOIJ lOII '"' 200 '"' 200 200 ,00 200 '"' '"' 1,0 100 100 ,00 ,0

100 100 100 50 50 HIii 150 '"' ,00 500 450 ""' "" 350 400 400 400 400 400 300 200 200 150 100

" " 11 7 7 " " .. 150 '"' '"' 1SO 1,0 150 '"' 150 ,. '"' '"' 111 .. " " ..
" ,. " " 20 2B " lS<I lOIJ 300 300 250 250 250 300 250 200 ,so 300 250 200 150 150 73

100 ,00 73 " .. 100 '"' 300 .,. '"' '"' 500 '"' 500 '"' ... 3S<I 500 500 4,0 250 250 250 150
100 ,. ,, 16 16 ,. 11111 lS<I 250 300 ,so 250 lOO lOII 300 lOIJ ,so 350 350 "" 200 200 150 100
7l " " ll ll " " 100 ,00 200 200 200 '"' 250 '"' ... 200 lOII lOII '"' 150 150 ... lOl
50 50 " " 20 50 .. 150 lOII 300 300 250 ,., "" 300 250 200 300 300 "" 150 150 lDII 100
50 50 "' " " " SQ 100 "" >50 200 200 '"' '"' 150 150 100 100 100 '"' 50 50 50 .,
50 50 ,, 16 " 50 .. lS<I 250 300 250 200 200 200 200 200 150 200 200 l., 100 100 ,00 .,
50 50 " 15 1• ,. .. 100 "" >50 '"' 200 '"' 200 200 150 100 150 100 '"' 50 50 50 .,

100 50 ,0 20 2l 50 11111 150 "" 350 300 250 ,., 250 250 200 150 150 150 l., 100 100 "' .,
50 50 " " 18 50 .. '"' lOIJ lOII 250 250 '"' 200 200 .,. 150 150 150 '"' 100 50 so .,
50 22 " '" 12 " .. 100 150 200 200 200 ,., 250 300 lOIJ 250 400 450 '"' 250 200 ""' 150
50 ,. " • ' 15 .. "' 150 lS<I lS<I ISO 1,0 100 150 100 100 100 100 '"' 50 50 50 .,

200 ,00 "' 50 50 100 200 ... "" ,so ,so 750 '"' 100 ""' 750 ,so 700 750 550 •oo 350 lOO 250
200 100 ,0 50 50 50 200 ,oo 750 050 750 ""' '"' ... 750 700 550 700 750 ""' ,oo '"' JOO ,so
200 100 ,0 50 50 100 ""' 400 ""' 850 750 ,00 ,., ,oo 750 700 >50 700 750 .,. ,oo ,,. lOIJ 250
200 lOII ., 50 50 so ""' ,so 700 B1111 700 ..., GSO "" 700 "" 500 ,so 700 ,., ,oo ,so ""' 210
200 100 ,0 50 50 50 ""' "" 750 B1111 750 ,00 ,., ,oo 800 750 .,. 800 850 ,., 500 ,oo "" 3'10
200 lOII ., so so 100 ,so ,so .,. ,so ,so """ 80l 8011 ,so ""' ,so .., ,so '"' 500 ,oo ,,. ,.,
250 150 100 50 50 100 250 ""' ,,. L050 ,50 ,00 ,00 .,. 950 .,. 700 ,00 ,50 ,., 500 .,. .,. "''" " • • • • so .. lOII "" "" 100 10, 100 150 1SO 100 150 200 1,0 100 100 100 .,
100 50 ., 50 50 50 100 200 .,. 450 400 400 400 400 500 450 350 500 '"' 4,0 lOII 250 ,,. 200
50 50 ,, " " so .. !SO "" 300 ,so ,so ,., 250 300 lOIJ 200 300 350 ,., 200 ISO 150 ,.,
50 50 "' " " 2l .. 100 ... '"' 200 200 ,., 200 200 200 '"' '"' L50 100 100 50 "' .,
so 50 "' ,. " " so 100 "" ,so ,so 200 '"' 200 200 200 150 200 200 1,0 100 100 100 .,
50 50 ,, L5 " " .. 1,0 ... 300 '"' 250 "" lOII 350 ,,. 300 400 '"' ,., 250 200 ""' 150
50 23 " 10 12 16 .. 100 1SO 200 200 200 '"' 200 ,so 250 200 ,so 300 "" 150 150 11111 100
50 50 " " " ll .. 100 ,00 '"' '"' ,so '"' 250 lOII lOO '"' 3S<I ""' "" 200 200 ... lSO

150 lOII 100 100 lOII 100 200 ,oo "" 0()0 500 ,so 500 <50 500 ,00 500 0()0 ,so ... 300 250 "" ISO
200 150 100 100 100 ,,. "" '"' ... 000 700 GOO GSO ... '"' 700 700 000 000 "" 400 350 """ ""300 250 200 200 200 '"' ""' ,00 1400 lJOO 1""1 "" "" ,00 ,00 l!5(J ,so ,00 BOO ""' <50 350 ,,. ""200 150 150 150 150 '"' "" '"' ... 000 700 ""' '"' ,oo 000 ""' '"' lOOl 1000 '"' 550 450 400 30)
200 lOII so 50 50 100 200 '"' 750 B1111 750 )00 '"' )1111 BOO 750 0()0 BOO ,so '"' 500 ,oo ,,. 300
200 ,00 100 50 50 100 200 400 ""' ,00 '"' .., .,., 850 '"' "" 7S<I lOOl noo "" GOO 500 "" '"'• • ' ' , • ' " 50 S<I so so so "' so 50 .. so so so 50 20 ,. ,.
' 4 3 I I ' ' 1) 50 .. "' "' "' ,0 "' 50 .. "' "' "' " 18 " l3

' 4 ' l , l ' " 50 S<I so so so so so 50 S<I so so so 2l " 16 l3• 4 3 l ' ' ' " 50 "' 50 50 50 ,0 50 50 "' 50 50 50 " " " l3
100 50 "' ,. 50 50 100 200 400 450 400 400 '"' <50 ,so ,,. 400 fOO ,so 500 350 lOO 250 200
100 50 ,0 50 50 50 11111 200 450 450 '"' 450 500 500 "" ""' 500 650 750 "" 4(111 '"' JOO '"'



Ca line 4 input for 2049 Q4 
Ro•dl Coon:U~ato tml I

tliii;lui;llrag' I Helghl I RoadT:,pe 
Pair X1 V1 X2 V2 '"'' Ccah4l 
R10 UUH.H UHO.H nnu..u 111-111.n 

ltHl mn,.n 111n>.,1 U)Jll,.N, u, .. , .. , 
R1U UlU't.Ho mu ... 11 1n1i..n 111.»Ulf 
11,,u fflt+t.O ;N'lt.),&,Q7 UJ."f.74 u,1f).,11, 

154R1,M aJJIU.H ll1 1f&.N ........ 111.f.1"-'I) 

111,n,11.1&1 ffl?J,t,&1 tllMt.» ,:»11~•.u u,m,, 
R10 I-JJUU1 UU41'.IU ni..,.n U1U4 . .H 

1t1•• mna,1)1, ,Nl"),U ,:»..,·1,n, u, .... ..,. 
R1&0 a:1uu.u ll1 1H.U U.J.M1.H 11 1to J .• U 

lt.10 uu,u, m,,._.., UJMU,41 U1MU t 

R1U Wft.:I.M UHO,Ni 11 1-nu ,1. n, .. 2.u 
lt1U uu,4.CII UIIM,._U UUIU.1' u,w.111, 
R1U WNU1 WM"t.No IM4 JIJ7 lll-4 1,4 .. U 

lt1U uuw .... n:UH.d UJM:t.M Uf.Wt.J? 
R1H UHH.H tnl'l'1.H UJ:tMM lll~AJ 

R1U U3MUI &nll:t.1.4. .,,......, 1n:1nu 
R1U ...... tnll:t.M UJ-117 .11 122 111. .U 

ll1U uun.n .H2 1?:t.M eunM• u,,u..,. 
R1U ~Q1f.,11 tn 2H. U UOll.M lilJ.M .. U 

11:,,0 UtOM.,. an2:1,.si l:Mtt? ... t IUJU.11 

111,u,1tu"I mM,,?f. j ,t111n,M j 1~• I u,w.u .,
1t1n I m,,,.o,, j 111m.ia I nJ.'1M4 I u, .... .. o 

1tu1 I mq,, .. j ,t11u .. :, I •»s,,J., I u,..,..,,. 

~,,, I '-),11.1,,,M j tn:,,.u I n,.1,tJ.• I u,M.n 

~•n I '-),Im,,. I -tn11).» I ,,.H.,., I ,u,u,41, 

V&tilcle count tor oaeh road 
H,G0 Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOS H'119 Hrl0 H,11 H,12 H,13 H,14 Hr15 H,16 H,17 Hrl8 H,19 H'20 H,21 Hr22 H,23

50 1• 10 7 • 12 ., 50 100 150 150 150 150 200 250 250 200 300 350 250 200 150 ISO 100
50 22 14 10 ll l7 ., 100 200 200 200 150 200 200 200 200 150 250 250 200 150 100 100 100

150 50 "' 50 50 50 150 250 ,,. ... soo 500 ... <50 soo .,. 350 ,so ,so lSO 250 200 .,. 150
100 50 ,. 50 50 so 1110 250 .,. 500 450 4110 ,oo ... 450 400 300 400 400 300 200 200 "" """ ll • 5 7 10 " " 100 150 124 122 123 122 174 l7Z 117 m "' 1'8 lll 111 lJ0 ,.
" ,. l2 • ' " "' " 150 150 150 150 1,0 150 150 150 1110 200 200 100 100 100 100 100
1, ' 5 ' ' ' lB 50 50 .. 50 so so so so 50 .. so so " 1• ll 12 'l7 ' 5 4 4 7 lB so so ., so so so ,. so so ., so so " 16 " Ll '1, ' 5 ' ' ' lB 50 50 .. 50 50 50 so 50 50 .. 50 50 " 1• ll ll 'l7 ' 5 4 • 7 17 50 so ., so so so ,. so so ., so so 23 16 " Ll Ill
1, ' 5 . . ' 17 50 50 .. so so so "' so 50 .. so so 23 1• Ll 12 Ill
l7 ' ' • • 7 lB 50 50 .. so so so ,. so 50 .. so so so 20 l7 " ll

100 100 100 50 50 50 100 250 300 250 250 .,. 200 250 200 .,. 200 200 200 150 150 150 100 100
100 100 100 50 50 50 100 250 300 250 250 250 2,0 lOO 300 300 350 350 350 lOO 250 200 200 ISO
100 100 so 50 50 50 100 250 300 250 250 .,. 200 250 200 200 250 250 200 200 150 150 ISO 100
500 400 350 lOO 250 2.. 450 ,00 .,. ... ... "'° "" ,00 ... .,. ... ... 750 ... 550 450 "" ,so... 500 400 300 250 300 ,so 1200 lSOO 1'00 1200 1100 lJOII 100 1100 1050 1050 1050 1000 ... 750 ... 500 ,so
500 .,. 350 lOO 250 2.. 450 1000 1300 1100 """ 950 1000 ""° 950 950 1000 1000 950 "" 700 ... ,,. ,so
50 23 ,. 15 12 15 ,. 50 50 so so so so so so 50 100 100 100 so 50 50 50 .,

100 100 ,. 50 50 50 ,oo 200 250 250 200 .., 200 200 150 150 150 150 150 1,0 100 100 100 so
150 ISO 100 100 50 100 150 ,so 400 ,so ,so ,so ,so 400 ,so 250 400 400 400 ,so 300 250 250 200
200 150 150 100 100 100 200 ,110 ,,. ,so ,so 4110 "" 450 400 400 ,so ,so ,so ,,. lOO 250 "" 200
250 200 150 150 "" "" 200 ,,. "" ,so soo 500 ,,. "" ... "" ,so 700 700 ,so 500 <50 400 300
150 150 100 100 100 100 150 ,so .,. ... 350 ,so ,so ... 350 350 ... ... ... lOO lOII 250 250 200
150 150 100 100 100 100 150 ,so .,. 400 350 ,so ,so 400 400 400 400 4,0 400 ,so 300 250 250 200
lOII 250 200 200 150 1 .. lOO ... .,. 750 700 650 ,oo 750 750 750 000 ,so 000 ... 550 SOIi .,. 350
250 200 150 150 100 150 250 ,so ... ... ,so 550 ,,. "" ... "" ,so ,so ,so ,,. <50 400 "" 300
500 350 lOII lOII 200 200 450 ... 1200 1050 l(J>O "''" HOO 1200 1200 mo 1350 ""' 1350 H50 1000 850 .,. 600
<50 "" 300 250 .,. 200 400 900 ll00 l(J>O ,so ,,. 1')00 1150 ll00 ll50 l,SO 1300 1250 1050 900 750 ,.. 550
500 .,. 350 250 250 2.. 450 lllOO 1300 1150 HOO "''" HOO 1200 1200 1200 1300 1350 1350 HOO 950 800 ""' 600
550 .,. 350 300 250 250 4,0 1050 1'50 ""' HOO 1050 HOO ,.,. ll50 ll,O l,SO 1300 1200 1050 900 750 ,.. S50
350 300 250 200 150 200 lOO ,so .,. 000 700 650 ,oo ,.. ,so ... ,so ,so ,so 500 <50 ... "" lOO
250 .,. 200 150 100 150 ,,. ,so 700 ... ... 550 "" ... ,so ... 700 700 700 "" 500 <50 400 300
350 250 200 200 150 1.. lOO '"' .,. 750 700 ""' ""' ,oo ,,. ... ,,. ,,. ,,. 550 <50 ... 400 lOO
350 ,,. 200 200 150 150 300 ... .,. 750 700 ""' 7,0 800 000 .,. 900 ,so 900 7,0 ... ,so 550 ,.,
200 150 150 100 100 100 200 400 ,00 450 400 400 "" 400 400 400 400 400 400 "" lOO 250 250 200
lS Ll ' • 7 • " so so ., so so so ,. so 50 ., so so so so 50 so "50 50 22 .. 1• 18 ., 50 100 100 50 so so so so 50 .. so so so 50 50 50 "'50 " l9 16 " lS ,. so so ., so so so ,. so so ., so so so so " 22 17
50 50 ,. 1, ll 15 ., 50 100 .. 50 50 50 so 50 50 .. 50 50 50 50 50 50 "'so so l9 16 " lS ., so 100 ., so so so ,. so so ., so so so so so so ,.
50 50 ,. 1, ll 15 .. 50 100 .. so so so "' so 50 .. so so 50 50 50 50 "'100 100 ,. so 50 so 1110 200 ,,. 200 200 .., 200 250 250 ,,. 250 250 250 200 200 150 "" 100
22 19 15 12 11 12 10 50 50 .. 50 so 50 "' so 50 .. so 50 50 50 22 22 17

100 100 ,. 50 50 50 1110 2110 250 200 200 .., 200 200 200 150 150 150 150 1,0 100 100 100 so.. " .. .. .. .. .. 2110 200 200 200 100 200 2110 200 200 250 250 250 200 2110 150 ISO "'100 70 .. .. ,. ., " 150 200 200 200 .., 200 200 200 250 250 300 250 250 200 200 200 "'•2 " "' ,. 22 " )8 1110 100 1110 1110 100 100 1110 73 " 10 .. .. .. .. " " 31.. .. ,. 57 " " " 200 200 200 200 172 m m "' ll7 116 us "' ll2 lll ,. ,. S7
1110 100 70 .. " .. 100 !SO 200 ISO ISO 150 100 150 1110 100 1110 ISO 1110 100 1110 1110 100 ,.
10 7 ' ' • • • ,. " 10 l7 14 " l2 ll • 7 s s • • ' l '.. " l2 ,. • • l& 50 50 ., so so so so so 22 21 10 10 " " 11 ll '22 " " ll 10 l2 11 50 50 "' so so so ,. so 50 "' 23 20 " lS ll 12 lD
50 50 23 20 ,. ,. ., 50 100 1110 so so so so so 50 ., so so so 50 50 50 .,
50 50 23 20 16 ,. ., 50 IOO 100 so so so so so 50 "' so so so 50 50 50 so
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Ca line 4 input for 2049 Q4
Roa.di Coon:m-.ate tml l.,~;~~., I Helghl I RoadT:,pe
Pair X1 V1 X2 V2 '"'' Ccah4l

""' I-HU.I.ff. -IJ:2 U4.11 nn,,.i, lllW..U """ mo1.~, ..,,..,. uu,,.... Ul-14J• """' I-HU1.CII- -IJ:2 30.N- nJ.t i.u. ,,,_,, """ ..,.,.,.. ........ nJ_...,.,. Ult,iJ,.Ot """' ..J,J....,N. -IJ:2 10.ot U. JMJ.44. ,,,...,,,.,. m,,.,i. N;l:JIN,t• ui,,n,n nn,1.u1

""' 1-HI.U.U -IJ:2 31-1.U U. J.4U.U IH. Jll..4 1,.,. m•u.,1.1, m:,,u.,•, UUIUI, Ut.Q,.U

""' a:IH1-I.H .IJ:2 01.M nw,J..n ,,,__.,
"'' UUH,H ..,_ .. IU11UJ.1 1m1.u,

"'' WIU. 11 Wl14.H D lo:JHJ1 -~·'"' muu, lnU4.Clt 1:,.6'4,,U IU,A.:M.J,
IIH•RtG'J WW.I» llH1 .. 11 1~17,H •~1

lllll(ll•ltt01 IWU1.M lndU1 1unu1 ltt_._._.,
RIH•RtO'J uun.11 -IJ:2 tt4. "1 1~7:U.11 lll4-1 1.U

llll(l l•ltolOl unit.,, »26'1,U U3MU1 n:t""'..u
RIOl•Rtol WM1.11 W 11t l1 IIUt -U. "t 12UIIUI

IIIID(ll•IU(pj mttu• ,tn:,t1,U 11'.1"1.U ltt'45tl,
M1,(14Rt,J1 1+n1.,n .,,..,,,. ........ lim l.H

llll\l),,UII "'"'" tnO:t.U UUU-'"' IU-,UAI

R:t-31 I mm.oi I NUlot.?f. I n.»HM I n1.1n.n 

R:-Ni I m..... ,, I m:,.+.,J I 1»&1:"tM I nn,,.lJ1

R:~• I mtM.~ I m,n. .... I unnM I n1uun

R:-NI I m~n.M j NUU.i» I uuo,i,.a I n111u1 

11:..:1 I mP~u I m:,,1,,111 n.1,:rw. ,, I n1»u1o

R:tin I mr«.M I m,u,111,1 I n.1,,KM, I n1,f).U

11;.,.. I m•u,t.J. I .Jnl)l,,,:n, I n+1U.n I n1,u.01, 

11;., .. I m"'u1 I .n,.u.,.. I•~1,u,n.n

R:M• I mn~n I m,,,.u1 I n.1,,i,.w I ,u,za. ..u

11;.,, I mr«.t.J. j m,u,1),1 I n.ur1.,,,. I UlM•.n

N 02 x 100 (,glVMT)
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOt! H'119 H'10 Hr11 Hr12 H'13 H'14 Hr15 H'16 H'17 Hr18 Hr19 H'20 H'21 Hr22 H,23
2,5556 2.537'9 2,5214 2,5501 z.s,933 2.5925 2,6327 ,,,.,. -t.382S ,..... 3.33'9 1.2040 2.81-46 2,8877 2.8993 ,2,., 3.Afl92 3.332'9 :u268 2,9244 UOOl 2,3865 2,4JS'9, 2,5987
2.S556 UH'!! 2.5214 2.5!i0I ,_,.,. 25925 2.llil21 4.2904 ..3821!1 ,..... 3..339!1 1.2040 2.81415 2.8877 2-""' 3.2515.9 3..4892 ,.m, l.,4268 2.'!1244 HOOi , ..... 2.US'!i 25987
2,5556 2.537'9 2,5214 2,5501 Z.5933 2.5925 2,6327 4,m< -t.382S , ..... 3.33'9 3.2040 2.8146 2,8877 2.8993 ,2,., 3.Afl92 3.332'9 3.-4268 2,92-44 2.(001 2.386-5 2,475'7 2.5'J87
2.5556 UH'!! 2.5214 2.5!i0I ,_,.,. 25925 2.6321 4.2904 ..3821!1 ,..... 3..339!1 1.2040 2.81415 2J!::!!117 U993 32569 3..4892 3."2!1 '-''"' 2.'!1244 Hll01 ,..... 2.41S'!I 2.sg91
2,5556 2.537'9 2,5214 2,5501 Z.5933 2.5925 2,6327 ,,,.,. -t.382S ,..... 3033,9' 1.2040 2.81-46 2,8877 2.8993 ,2,., 3.Afl92 3.,332'9 3.-4268 2,9244 2,WOl 2.3865 2,475'7 2.5987
2.SSO!I uao 2.5280 2.~8 2.S11fll ,..... 2.(081 1.7'!123 "-1:11154 3.2928 3.0BS~ 1.0088 2.1114 2.1!1162 2...,, 3.2689 35674 3.6945 l.1452 1.1S02 2.48315 2.1002 2.4156 2A748
2,5509 2.5230 2,52&1 2,5678 Z.5718 ,.,.,. 2,0087 3,7'923 U1164 ,_,,,. 3.0852 1.0088 2,7174 2,8.162 2.8625 3.2689 3.5674 3.Di45 3.7452 3,1502 2,4836 2,3002 2.4156 2.4148
2.SSO!I ~.sao 2.5280 2.S6Jl!I 2.S11.l!I ,..... 2.Wl!l1 1.7'!123 "-1'.11154 3.2928 3.0BS~ 1.0088 2.1174 2.1!1162 Ul525 3.2689 3.5674 3.6945 l.1452 1.1S02 2.48315 2.3002 2.41§6 2A748
2,5388 2-""6 2,5323 2,5739 ,_,.,. 2.5719 2,6142 3,7920 U1173 3.2923 ,..... 3.0071 2,7151 2,8132 2.8S97 3.2656 3.5642 , ..... 3.7412 3,146-2 2,4734 2.2947 2 ..... 2.4158
2.SJBS 2.!0!6 2.51a 2.S139 ,_..,. 2.511'!1 2.1614~ 1.7'!120 "-1'.117'1 3.2!12' 3.0ll48 l.0011 2.1151 2.1!11J2 US91 326'6 3.5642 , ..... l.1412 1.1462 2.4784 2.2'947 ,,.., ,,.,,.
2,5388 2-""6 2,5323 2,5739 Z.582'6 2.5719 2,6142 3,'1'920 U1173 3.2923 ,..... 3.0071 2,7151 2,8132 2.8S97 3.2656 3.5642 , ..... 3.7412 3,146-2 2,4734 2,2947 2 ..... 2.4758
2.5.388 2-""6 2.5123 2.5739 ,_,.,. 2511'!1 2.6142 1.7'!120 ,4.0173 3.2!123 ,..... 3.0011 2.11.51 2.1m2 2...85,97 326'6 35642 ,..... 3.1412 1.146,2 2.4784 2.2'947 2.409!1 2A7S8
3.0033 2 ..... ,.... 0.930G .... ,. 3.S2S5 2.973"9 3.3522 U2CM- 3.3505 3.0510 3.0417 3.293S U7-t6 2.1497 U634 1.223'0 1.5sn 0."935a 1.0867 l,1967 1.8504 1.72~ 1,58-64
3.0033 2 ..... ,.... 0.9:D!i .... ,. 35255 2.911'!1 3.3522 252(),f, 33505 3.()510 3.0411 3.2935 2.1!7,415 2.1497 22634 1.223() 1-5571 0.'!1353 1.0867 1.1967 1.1!504 1.7240 1586< 
3.0033 2 ..... ,.... 0.930G .... ,. 3.S2S5 2,973' 3.3522 U2CM- 3.3505 3.0510 3.0417 3.293S 2.8746 2.1497 2.2634 1.223'0 1.5sn 0."935a """ 1,1967 1.8504 1,7240 I .....
3.0033 2.6688 ,.... 0.9Dli .... ,. 3.5255 2.911'!1 3.352.2 2.52(),f, 33505 3.()510 3.0417 3.2935 2.87,415 2.1497 22634 1.2230 1.5577 0.'!1353 1.8867 1.1967 1.8504 1.7240 15'..
1.9193 u ... 2,1S53 0.930G .... ,. 1..9743 1,9502 U2GO ,...., 2.l020 Vl3S8 2.1636 U738 , ..... l.A9Ei3 1.8812 ,.,... l.5S87 L0109 uooo 1.2109 2.1712 2,1093 l.3SS1
1.9193 23688 2.1553 0.9:D!i .... ,. U1U 1.9502 2.6260 1.... , 2.3020 2.0S58 2.1636 1.'!1731! l."'86 1.A9153 1.M12 1.288! 1-5581 1.010!! 1.0000 1.2309 2.1n2 2.1093 1.3551
4,1589 -t,09S3 3,6212 , ..... 4,S,OlO ...... 4,l472 s,o,:i7 .,,..., 4..8115 , .... 2 ...... 4,5446 4,4S28 '·""' -t,6328 4.us, 4.0233 ..... 3.6672 4,42-47 S,,1602 4,6978 4,6l9S
4.1.589 ,4..0!153 3,6212 ,...,. ... 5010 >3860 4.JiH2 5.0!!01 ._,.., ,4..811.5 ..."942 ...,.. 4.54ill6 4.4S28 3.'!IC88 ,4.6328 ...1]5)' ...023] ...... 1,6612 4.047 S.1602 ...,. 4.6195
4,1589 4,09S3 3.6212 , ..... 4,SOlO ...... 4,l472 s,o,:i7 ..,..., 4..8115 ,.... 2 ...... 4.5446 4,4S28 '·""' -t,6328 4"Us, 4.0233 ..... 3,6672 4,4247 S,,1602 4,078 4,6l95
11.0,4915 1.2.7348- 1.11!66 1.6113 1.6225 Ui276 11.11!71 1.5.2027 '!1..41!.1 12.AS,4.li, 10.,45'!11 12A~O 11.5964 IS.002 11.0719 11.58]1! 11.2"26 12.14'!18 14.6M9 12.54.]1 19.7,459 22.1!84'!1 moo• 11.674A
11.04"96 12-7348 1.186' Uill3 Ui2l$ U27& U.1871 15.:2(127 9.418.1 12AS4G, 10AS91 12A940 11.59'4 1.S.04e.2 11.4)7'9 11.$8-38 11.2-426 ll.7498 14.G,!49 12-!,4.31 19.7459 22.88A"9 ,,_..,. 13.Q44
lL0,4% 12.7348 1.1866 1.6113 L6225 L6276 11.1871 lS.2027 '!1.418.1 12.4546, 10.45'!11 12.4~0 11,596' IS.002 11.0779 11.5-838 11.2426 12.74'911 14,6St9 12.5431 l!il.7459 22.884'!1 17-9008 13.6744
11.04"96 12-7348 1.18" Uill3 Ui2:S U27& U.1871 15.:2(127 9A18:I 12AS4G, U).AS91 12A940 11.59'4 1.S.04e.2 11.4)7'9 11.$8-38 11.2-426 ll.7498 14.G,!49 12.!,431 19.7459 22.884"9 ,,_..,. 13.Q44
11.0,4% 12.7348- 1.1866 1.6113 1.6225 l.6276 11.11!71 15,2027 '!l.411U 12.45"'6, 10..45'!11 12.4~0 11.5!illio& IS.002 11.0779 11.5-838 11.2"26 12.74'911 1Ui849 12.5431 l!il.7459 22.884'!1 17-9008 13.674"'
$.14S9 5.l:382 $.708,S 7.121$ &.7323 &.612:3 $.5273 U(UO 4.6977 ,...., 5.9661 USU• 6.3450 7.1310 5.74$8 ..... 7 u2.. '-7402 ~,,,. 6.1840 8.32&$ 10.4.9l4 U395 uu27
5.1'963 53786 5.7088 4,6168 '·""' 6..6123 5.1328 8.3686 4.4368 ,..... 5.43,1,6 >-"'10 5.480 5.7937 4.'!128'!1 5.4877 45523 5.129!1 .. ,..., 4,2428 6,2912 7.S815 6.1841 5,2>80
$.1963 5.378' $.708,S 4.Eil&e 4.l"90'J &.612:3 $.l3:t8 8.l68G, 4A36$ ,..... 5A34G, $.8910 $A84l $.7937 4.92!9 5.A.877 4..$52:3 5.1:299 ~- 4.2428 6.2912 ,.$8.1$ 6.1,841 S.2580
B.0317 l3.20!il2 12,(863 B.9.t!J 14.675'!1 12.3156 12,517'!1 15,0Al!il 113817 13.5731 12.1060 13.5"'77 12,3563 14.21i66 11.1639 13.0072 13.873] 12.0737 11.80!18 11.46!13 "·""' 1'!1,0242 13.7676 1•U!155,,_..,. 12-73$& 11.6339 ll."61 lU284 14.l'963 1.U748 15.2744 12-2277 u.,4$8 U.1414 13:.5836 12.3044 14.1110 11-2!'90 U.0794 1Ut940 ll.1224 \2.1932 11.3740 1$.U97 1'.7'947 14.$"174 12.6391
16.031i7 145283 15.8175 16.741fi lfi...0116 15.8'!123 16,.205!! 17.6027 1-4.8702 lfi...4!181 15.17'!11 16,3136 15.1617 16,6363 a...., 15.2373 1fi...02n 14..3837 14.1560 13.5611 16,7194 1'!1,2178 16.20!0 15."69:11
l'-03'7 14..$283 1$.81'$ 16,.748S, lG-.011& 1U9l3 16.2059 l'-Ei(l27 14.!70: l'-49:81 lS.1'791 16.31.36 1$.1617 lEi.63'3 1....., 15.ll'l ,...,,,, 14-3837 14.1$60 13.$611 16.7'94 19.217,8 16.20!0 1$,.46,98
14,66'9 123192 14,8234 14,767tl 15.0676 13.6705 14.,~940 17,3392 1-4.7357 16.&153 14.63ZS 15,6427 14,5806 1.6,3452 13.2654 1-4.6786 l-t.93131:1 14.1231 14,2227 13,17-49 16,3937 18.87139 15.3628 14,311131:1
15.lli+S U.4415 14.3Cl'!l9 1.2.1091 15.0li71i 14.4311 14..822H- 16.93,0Ei 1"'.41iBl 11i.11i1'!1 14.109!1 1S.li680 14.81551 115.1.8.32 11.2081 1"-fi318 15.148:7 14.1S'!l1 11.aea 12.1!121i9 115.45'!14 1&.4'!192 15..414~ 14.31~
14,7551 1,.,.,., 13,9318 15.6267 16.21139 14.1377 14,B39 16.5739 1-4.ll~ 16.1202 14.7019 15,7467 14,2446 15,9385 13.2903 1-4.7894 1-t.nn 14.2753 14-0213 12,8272 16,0i'S5 1&81i61 15.IJl-t 1-4,llOl
16.18"2 15.1'!1151 115.1S&! 11.0182 ,...... 1S.5S41i 1u,... 1'!1.25.52 18...0329 18...5121 16.6044 17.381S 1S.J91S 11.1n15 14.0S39 15.6117 1....., lS..~086 14.~S5S 11.49-ilS 115.9220 18..1601 1S.0171i 14.Jti41
15.7179 15.2363 15,1409 15,48915 16-.0606 I...... 15,.814-11 17,9845 16.5107 17,9451 16.6477 17.4605 16,2404 17,5746 15,,3342 16J.354 16.4979 15.-4548 15.0001 14,0442 16,84113 19,56-58 15-397'!1 a.cm&
1.2.1!125ll 11.nl56 12.71!159 15.1..820 14.029.11 12.2426 l2.9il!i1 1...S817 t.a574 1.._os21 1'."'46 11.115'!13 12.6§67 14.2818 I'-""'> 1J.4~6CI 1J.S26l "-""' 12.%44 11.71551 ts.2812 t&.1.~9.11 14.'7'!181 12.9470
1L4219 10.4258 12,6J24 7,1215 9.926:i l:l.6758 ll,.222-t 16.3531 13.7411 1-4.3092 12.1922 13,5333 11,7522 14,8824 11.-4700 13..1057 15.1269 13.1731 12,5320 12,3098 16,2169 17,4869 14,4477 14,8.588
11.2139 1Uli81 11.67~2 11.3847 10.4~90 11-1'!135 1.Ul!l30 lS.1159 12 .602] 13..... 11.A28.S 11.()11!1()3 12.lSH 13.!>li&O 11.031i9 1.~.7'!111 1]_2495, "--'"" 12.~297 10.9331 14.15:i!OO 16.9112 11.26,44 12.5504
10.4615 12.5740 8.1779 9,8i'fiEi 9,926:i 7.lli61 ll.-1819 16.5336 1-t.7'916 1-4.9680 12.97'91 13,9080 ll.97.83 14,9664 l:l..3536 13.00MI l-t.3461 12.6392 12,2823 ll,13624 15,6A23 17,3898 14,J227 13,6321
1... 421S "-""' 10.8604 10.1!11!1:1 10.581J 10.5171i 10.9890 1... 0004 11.4111!1 12...819!1 lt.6CIS3 12.'!IS~l!I IL8886 ll.S587 11.021i7 12.4511 lU,266 12.145'!1 12.0S13 11.ll!IJ.l!I 14.46.20 11i1~7'!1 ll.3821i 12.5.318
11.5676 11.5411 1UC93 11,7614 113077 l:l.ffl5 ll.1634 13.97-47 11.2-429 12.00311 11.3576 12,5505 11.5025 13,1039 10..8172 12.1026 12.4391:1 1L9257 11.8313 10,91523 1UZ93 16.2634 13.3173 12,1167
10.4276 105172 10.4259 10.1!117 10.!256 10.9022 10..8.193 U4413 11-1893 12.()578 10...8176 12.19« 11.14-89 l2.74ll9 10..(1!17 12.0HI! 12.2099 11.1450 11.5811 10.6504 13.6022 1.5.l!B5 13.D057 11.1!982
U.0450 12.8&70 1U1'8 12.6528 U.7'915 12.7375 1U3" l5.S040 13.s&Gl 14,6877 ll.3438 14.3072 13.3882 14.8746 12.1S29 14,1'41 l-t,1701 ,,..., 12,6168 12,0426 14.8719 17,4497 14.3314 13,4'73
1.2.03'93 11..8385 11.9004 1.2.0890 11.9192 12.1778 12.0976 1... 5888 1.2..41~7 13.'!1303 12.3055 13.5554 12A289 14.1177 11.5"'18 13.0303 U1S3J 12.6545 12,liOB 1UB28 14.6364 '"""' 13..6883 12.!1'178
16.0833 15..91SO lS,9$47 16.1'°7 16.1(1(17 16.Clt92 16.2509 1"3282 16.4.372 18•.2447 1S.G401 1U140 lS.OS:36 17,0537 13.3828 14.7'09 14.68S6 11.GOOO 13,247S 12,3152 lS.Sl:98 17,s;s; 14.6'778 1U8S5
11i30B 1li..1li02 16.2719 16.2811! l6M11 163691 16.1973 1'!1.64B I.,..,, 18.5220 1S.S6'92 16.7650 14.li976 16.4'!176 12.110 U9'!1H 1HIB06 12.5187 11.77,47 11.0$05 13.7814 1.5.1!112 13.0571 12.3122
1U"9iS 1'.8744 18,U09 1&653S 18.6871 18.>'°4 18,-1568 22.6239 21.72~ 21.A041 1&.1s,1 19.8770 17,5771 19,6441 1U969 1'.6256 1'.80U. ,...,,. 13.3272 13.ms 1Ei.Ou7 17,82S2 14"1~ 1S,l'61
1&.7'!1.B.1 18..8567 18.8570 1'!1.3119 1'!1.1.222 1!1.2!128 19.2424 22.4388 20.9403 21.1525 18....495 19.1824 17.01.26 18..... 14..5634 11.0509 11.2767 IU206 13.2110 12.91,42 ts.6387 11.2591 111!1131 14.9503
1"1856 Hl.1403 18.S?29 1&7861 lUlff 18.ff62 18.7305 23.U-t7 21,&497 21.8797 l&.703-1 19.81'4 17,5726 l9.S"93l 1U68S 1'.S"11 u.nn ,...... 13.3$80 13,0919 16.0298 17.9505 14..2103 lS,:2201
1'!1.25]1 18.4943 11!.5729 18..7600 18.7.(1!6 1!1.0SOll ll!.'!IC92 22.6134 21-1283 2U78'!1 18.2312 19.3257 17.0787 19.1435 14.1i8'!13 17-""" 11.6563 14..6911 13.0385 12.8J18 ts.7775 11.280!! 13.909!! 14,,!!121i
2UH8 21.6330 21,?SOl 21.8(1(11 22..1275 22,0634 22.01.67 24.SOSS 23.62~2 23.48S4 .,,.. ,. 21,9953 19,5S4l n.o,-t3 17.0679 20.0164 ,.,.,., 17,3306 lS,5634 lS,4032 18.2'38 20.2743 16.26?3 17,6794
18.8673 18..711.2 18.8'71 l'!l,27!3 L9.o896 19.1.386 l!il,.2165 ,,_,... ,.,.,,. 21.1186 18.0000 19.1873 16.'!1507 18.9568 14.5686 16Ji1739 17.553] 14.6,4,~ 12.9916 12.68'!15 15.5386 17.0!!78 13.719A 14,7-07
19.1'52 15.'79S5 16.0451 l'-9249 17-2'7& 17.0213 19.270G, 22.0057 ,...,.. 20-,443 t.8-.2448 19.3711 17.1888 JS.2454 14..9,'7:3 1'-2919 1'.5"2 14.76)6. U:.21'1 13.2731 1.U(87 1'.S,G,7,8 14.32S5 1$,,27(,0
1.9,3703 1&2>119 18.3938 18.8279 18..6514 18.8434 19.6520 22.6950 21.,... 21.4922 18.•"85 19.5376 17,3356 lj,2647 14. .... 17.2-t!IO 17.i'941i 14,,.'!12i'S 13.3486 13.C957 15.97&4 17.1'!152 14.1217 1S.:D51
19.37-46 l,8.14$8- 18.4'799 l&69l4 l.USS3 lUSff 19.G,744 22.7274 ,.~.., 2\.043"'9 t.8-.5047 lUlSS 17.3693 JS.32.20 1$.0376 1'.3312 1'A7:J;l 14.9817 ll.3$06 13.1106 )!i.02'$ 1'.4.)7' 14.1'9.8 15.2338
14,0857 13.EilC!I 1H358 B.7152 13.7862 13.8250 14 .. 214'!1 17.1116 16.Sl66 lfi...6362 1-t.l!il!ll 15,3025 13,70,42 IS.9i'07 12.4289 145150 1-t.'!1782 13..39.t3 12.8700 11.8901 14.9747 16,.gg(J7 13..603 13.574,11
14.10,&0 14.0020 14.07'7 14.12l1 14.1963 14.1&$0 14.2$92 ,..... 15.9319 16,..0594 13-7:3'9 lS.0724 13.5147 1$.$112 110790 14.1286 14.5,89$ 13.0721 \2A218 11.6826 1$.0316 1'.02'79 13.- 13:."993
15.0,470 15.0030 15.Clil8 15.0717 15..1281 15..1858 15,.2147 18.1573 17.0566 17.7755 l-t.'!1574 16,1626 14.29.tl 1.6.1075 12.7772 1-45'!1!11 14.7714 13.2295 12.2349 11.3403 13.8015 15.3452 12.189.t 12.~3
l'-1916 l&..1&$8- 16.2476 l'-?970 JG,.3431 16-.387' 1Ei..4C82 19.2190 ,,...,,, l,8A,OS "·"" 17.0l'3 1$.1431 l7.4'3Ei 13.51.86 15.$401 lG,..659:, 14.)$28 13.ll8$ 12.470$ "·""' 1U9$3 ll.A.i~ 14.-t2ll
16.6'!1-41 15.9292 15.!B:85 16.1737 16.2205 16.22.61 16.1403 18.9788 185571 17.~ 15.3867 16.5656 14.8085 1.6,9107 13.2365 15.7388 lfi...1402 13..873!1 12.'!IOliO 12.3955 15.62!13 17.5]78 14.0!!53 14,7!12'!1
17.3106 l'-6473 16.721$ l'-8,c& I ..... 16.956' 17.40$0 19.!'917 19.320e l,8.9020 1U4"97 17A754 1$.5308 18.03.39 1 ...... ]G,..$296 17.0090 14.9753 14.0$71 13.3913 16.$559 1&48l& 14.80i82 lS.3~98
17,3106 16.6A73 16,7215 16.8305 163340 I..,.. 17,-1050 1'9,13917 19.1208 18.9020 16.1417 17.4754 15,5308 l.8,0339 w,... 16.52.96 17.0090 14.'9753 14-0571 13,3913 16,5559 ....... 14,8082 15,Jl!illl
11.76+2 17.6840 17.15155S 11.8579 11.96.1!1~ 17.90Cl3 17.'993 ,.,,... 1'!13829 1'!1.4!175 11.1094 ll!IASH 115.8.441 19.S111 1'-""3 1.8..l~OQ 1'!1.6311!i 16.'!1784 IS.... 1S.14'!1S 18.7892 207011 115..4116 17.f,.!20
17,76i2 17.6840 17,6655 17,8579 173682 173003 17,9533 "'"""' 19.3829 1'!1.4975 17.1094 18.4527 16.8441 lj,5171 15.4443 18.1200 19.6336 16.9784 15'... 15,3415 lB,7892 20.70'1 16.A711i 17,6220
11.7002 17.6840 17.15155S 11.8579 11.96.1!1~ 17.90Cl3 17.'9S33 20.3888 1'!13829 1'!1.4!175 11.1094 ll!IASH 115.8.441 19.SHl 1'-""3 18..l~OQ 1'!1.lil11!i 115..'!1784 IS.... 1S.14'!1S 18.7892 ''""" 1U'16 17.6.!2'0
17,76i2 1,..... 17,6655 17,8579 173682 173003 17,9533 "'"""' 19.3829 1'9.4975 17.1094 18.4527 16.8441 l!ili,5171 15.4443 18.3200 19.6336 16.9784 15.81396 15,3415 lB,7892 20.70'1 16..4716 17,6220
11.76+2 17.6840 17.15155S 11.8579 11.96.1!1~ 17.90Cl3 17.'993 ,.,,... 1'!13829 1'!1.4!175 11.1094 ll!IASH 115.8.441 19.S111 1'-""3 1.8..l~OQ 1'!1.6311!i 115..'!1784 IS.... 1S.14'!1S 18.7892 2070!1 1U1l6 17.li.220
17,76i2 1,..... 17,6655 17,8579 173682 173003 17,9533 "'"""' 19.3829 1'!1.4975 17.1094 18.4527 16.8441 l!il,5171 15.4443 18.3200 19.6336 16..9784 15'... 15,3415 18,7892 20.70'1 16.4716 17,6220
16.4031 11i.lH4 115.17,41 16.4~159 1~15~ 105890 115.S7S,4 18..9034 11.5871 11.76% 1S.A1'94 115.39.llli 14.515~9 115.73415 12.'!17315 15.1321 1S.A~9'0 11..5248 12.1156J 12.0783 ts.1:i!OO 11.2476 11.&89:! 14.049§
20.2043 199931j 20,IS39 ,.,,.., ,._,,.. 20,,4717 20.-1295 23.0624 22.4477 21.0113 18.11 200 20,31-48 18,1'91 ll,3018 16..526,Ei 20.1150 21.4675, 17.6230 15.8139 16,1744 lj,13672 21.4391 16.J37-t 19,lt60
1J.21il.l!I U.2!1155 12.4334 1.2.no U.7122 12.7571 "--'"' 1S.1S~9 15..867S IJ...8103 12..3838 11.0310 11.1451 11.00'1I 10..1n4 IJ.1184 IJ.1!130 11..31!1!1 9.1S10 , ..... U.1124 1.2.00S~ 9~16, 11.llllll!il.l
18.5274 17.5442 17,5584 17,8775 173197 18.0693 lB.1359 2L2528 20.5147 19.6132 16.9431 18.1235 15,97'91 lB,3'974 14.0612 16.5154 17.0127 14,;2266 13.0719 12,9305 16,2862 1&1016 14.4768 15,2l!il0
1.5.54-47 1.5.5460 15.5.1'!1I 1.5.5SCI! 1.5.M72 15.7036 ts.7~ 11.8713 IU051 lli.005] 1".li0ll2 15.21!27 13.1:z.«. 1"2960 12.12li0 1.5..41!16 lli..3524 12.'!151] 10.31!57 11.1706 12.9!124 B.5236 10.748,t 1J.fi1178
1"9,08,i.4 l8.t934 19,3836 1"9,4666 1"9.4544 19,C.011 J!I.SUO 22.1440 21.2386 "'"'" 17,'4'4 19,&SOG 17,67'4 20.8202 1Ul26 1"9.7827 21.2lS8 17.ASlS ls.63"91 1S,n-t7 19.&474 2U207 16.S22& 19.0SS5
22.~06 21.2!118 21.4912 2Uli87 1'!1.967'!1 21.9!162 ll.19152 22.2956 21..4-U3 22.21S.. 21.liBH 22.01.23 21.5110 2.1.9121 21.1739 21..8283 21.9589 2l.A312 21.6218 21.S380 ll.2770 22.9.1153 22M6'!1 H.11614
12.38G.I U..9500 1U38S 12.0783 12.9006 12..90S8 12.3509 14,71"9S 12.705 13.7190 12.G-Sil 13."9824 13.0112 l4,S517 ll.7S34 13.S26I """' ,,..,. 12.4997 11,5011 1",6812 17,1825 13.7608 13,,4j;t4
1.2.92-47 10..8553 13.Cli67 Ul00.1 B.2181 11.714"' 12.5584 1.5.536,6 1.25006 B...8151 11A501 13.li602 12A722 14.3675 11.5731! B.03!12 B.5121 12.3822 12A723 11.5251 14.9'!184 11.500,4 14MS8 13.634'!1
12:.1.eu Ui78 11.n2s 12.6694 11,6636 ll.1"921 U,,8147 15,0131 ll..... 13,,2536 11,7421 13.3870 12-0426 13,8887 10.'463 12.7281 12.7.)21 1L7ff3 11.8061 11,3083 14,8&)9 17.4309 14.2:342 13,7534
1.2.18J2 '!l.9'!178 11.n2s 12. .... 11..15636 11-1'!121 U..8.147 15.0Hl ll_...,. B.ZS36 11.7421 13.3870 12.0426 13.88117 10.'!1463 1.2.728.1 1.2.'9!121 11.18'!13 11.8061 11.3083 14.8699 11.UC!I 14.2842 13.7534
12.1,8.32 Ui78 11.n2s 1u .. , 11,6636 11.1,21 1Ul47 15,0131 ll..... 13.2536 11,7421 13.38'0 12-0426 13,8887 10.'463 12.7281 12.7.)21 1L7ff3 11.8061 11,3083 14.86&9 17.4309 14.lll42 13,,S3A
1... 03'93 1.2.7134 13.45,.U 1.3.1!120 U2536 12.6108 14_]17() 1.5.1805 1]3527 14..&11156 13.51,41) 14.8709 13.1401 IS.Olli! 12.BOO B.58!18 14.1123 1'-">48 12.1219 11.4929 14.5612 11.1011 14-1]56 1HJ5'!1
U.2652 U.02Sl 12.7669 U.62~ 13.1521 12.2096 13.3210 ,.,... 12.7'C'JS 14,3712 ll,.02:i'O 14.3062 13.(1(119 14,4\'124 11..'MilO 13,.4,848 U,2698 12.515a 12,1114 11,3686 1",S202 17,1688 13,80,l.8 13,UIG7
9.527.ll '!l..4'!176 9A8'!11 9.5103 '!1.5301 ,.,.,2 9.5'!156 1.2.9684 10.1884 12.264-6 10.617"' IL89!14 10.5932 l2.4"'B ._.,.. 10..416,3 10.3031! '!l.'!159'!1 10AOB6 9.~9!13 U.31!18 1.2.9!153 lll..4'!174 8.96.14, ..... 9A}04 9Al50 ··- 9.4"9l.l 9..$200 9.$,362 12.47'2 10..1242 12.21:35 10..54"92 1Ul'4 10.5433 ll.4016 9.57Ei3 10.3'1$ 10..27:31 9.932& lOJSSEi 8.9687 U.12'0 ''-"°' 10.4<50 S.,4l6
7.06>1J 7.0784 7.0471 1.om 7.C!llfi 7.1001 7.12S8 !1.673:8 ...,., ...... 1.0806 ll.01.31 7.3489 !l.70.ll4 7.0ffi3 7.6777 7.6273 ...... !l.3"55 7,3518 9.911510 12.1062 9.11115 7,7'!135
12.303S 12-2000 12.%S09 12.227$ 12.3312 12.3445 U:.)919 14.S,812 ll.!312 U.987' 11.9759 13.21.36 11.887:3 1.U413 10.9057 II_.... 11.C,&'7 11.Al,llG, 1Ul43 10.4$8.2 l.3.Ss.23 15.9131 13..1235 11.$032



Ca line 4 input for 2049 Q4
Roa.di Coon:m-.ate tml l.,~;~~., I Helghl I RoadT:,pe
Pair X1 V1 X2 V2 '"'' Ccah4l..,, 1- :1nn.11 mnt.H l:UJt1.l:-4 n1u.1.n """ mn·,,ia N1,i.a.u ,:JUt, ,,H, n,,..1.01 "..,, I-JHJ1.N .,,_ .. nnt1.l:-4 n1u.1.n ",.,. m.,.,,.,. NU,..,)I •»-~•.M ,3, ..... , "..,, aJH4't.U. fflNUlt UUM.tof 111,11.J.•U,.,, WM,,&lo .i-,n·,.• n+"M4 ,3,m.n ..,, 1-HISUM "'''"' n.1.en.o 121: IIUt,.,, fflMl.a) ;NIMt,," ,...... , n,f.UJ1..,, aJHM.11 -U11U.M. l:UM-J..,n 11 111 4•.H

uuu.r, ........ ,u..... , U1'7UI,,,_ .. m111.:n '"""' n1••.u•..,, IWNUI nun.u uu,ut u,.....n..,, w11:i..n IH l1U~ •~ 1,1, 1 U1N1AI... , UUtUt nt.M1.1& U>MU< UUM..U... WN1.Q 1 ffl 5M.H nu,n..N- IUll5l..H... , 1:i.:,,u.11 .,,....,,, UHIUJ. u,12, ..u
RNl w11 .. 1,1, IHU1.U DHU,J:t UHIUJ... , IW!Uol,. »1:ru.u IU!ff._U u,...ua.. , "'""" mna.,, 1:JUM. ,1 n,t.u.n..., U,$,1& nu,i.u uur,.,, u,nut

R:MI lm:H.1,,NjN1fM.1J,1j1»a,.... ln•w.-,

R:•1 lm&1,1,Qj,N1$,11,C1tjl:JU»A,J.jl3,7M.01

11:.. , IWJ1,&,MjN1J1,1,1,1,j1:JHoM.•tj13,t0t,,.U

R:MI I mat.n I -1, .. , ... I u"'otH I 13,,...-,

11:MI I m•r,,M j "11Hl.O,l, I•~I n,m..u

R;n, I mn.a. 1)1. I mM.r1o I ,:,..,;ii,,,., I n1,n.o•

R;nr I ~i:,t·1,M I mns.01 I ,:,.,,.,..,. I na~,n

R;n, I ~i&l." I .z1n).H j ,:,.u1,,• I •i,M,,11t,

R;,31 I W?M.O,J, I m~,.,1.1, j n.J.,,,•• ,, I nu1.1...,

R;,n I mM-.r1o j mu1.tt- I UJfi&.'t, I n1,M.H

N 02 x 100 (,glVMT)
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOt! H'119 H'10 Hr11 Hr12 H'13 H'14 Hr15 H'16 H'17 Hr18 Hr19 H'20 H'21 Hr22 H,23

1US03 113.855 12,0602 12.1249 12.0827 12.192a 12,11563 14,03691 11.2644 13.336A 11.5~1 12,6499 ll.35'% LJ.- 10.520 11.1361 11.2108 10.9149 ll,3093 l0,IJ393 ll,3002 lS.5777 12.38~ ll,30S1l
ld4U4 10.- l0.4Cl1S 10.S332 10.719:8 10..4474 ""''"' 12.1253 10_1(195 11.0436 9.65154 10.608-2 9,49,49 10.7681 &-"211 9.fi2:!2 9.fit71 ...,., U881 , ..... 10.6364 1.2.384~ 10.0161 9.3'29
lM... 10.71311 10,8795 10.~14 ll.0013 10.839'9 10,9312 12.5438 9.7287 11.6202 10.3810 ll,3882 10,,4567 U,6918 9.7530 10-4025 10.2508 10.1023 l0.-tl46 91,6728 12,2327 14,1074 113750 10,11915
11.0S.H 10.9650 11.1468 10.98-12 1LU70 11-1184 11.1167a 12.73:14 to.nest 11.lll06 10..4891 1U020 10.3103 11.S:167 9..3882 10.0142 9.71ibt 9.6195 U216 l!l.920S U.9411 14.0976 1L7449 10.1450
91,91813 937913 ,.,.,, 1Q0620 10.0139 l0.1946 10,1366 11,6610 9.1221 10.5712 9.4331 10,3441 91,35.at W,4738 &.4343 9.14791 ...... , 8.7241 &9254 8.1137 10,91237 12.9176A l0.7al9 91,l74.3
1L1J'!l9 1135¥.1 11.1619 1L412fi 11..4125 11.267'!1 11.JS'.)1 U24~6 10.9960 11..&SlO 10ASH 11.5318 10.3427 12.Ml3 9A10S 105621 10.S4S2 9.'!ICl!i~ 10.115.8 9.2S16 12.7269 15.00U 12.2120 10.(;4S,8
ll.13~ 11.1539 ll,l.6791 11.4126 ll.4125 11.267'9 u.,3537 13.2436 1......, 11.8510 1().4537 ll,5378 10.3427 l2.FJ493 9.4105 10,,56,21 10.5452 9.9053 10,1158 91.2516 12,72691 15,0013 12.2126 10,i&IS.S
11.1J'!9 11.353'9 11.1619 11.412fi 11..4125 11.267'!1 1US37 U24]6 10.9960 11..&SlO 10ASH 11.5371!1 10.3427 12.Ml3 9A10S 105621 10.54§.2 9.'!ICl!i~ 10.115.8 9.2S16 12.7269 15.00IJ 12.2126 10.(;4S,8
10.21-491 10.2531 10,2548 10.2a917 10.,0,2 lo.3165 W.,3724 12.0025 9~4'6-l 11.0160 9.7407 10,7565 91,7364 ll.1564 8.9761 9.72rJEi 9.553E 9.5435 ~..., 8,9274 12,1668 14,46918 113123 10,1427
10.21-49 10.2531 10.?S,41!1 102897 10.3992 10.3165 "'"'' 12.002!. 9..4'9S1 11.01!60 9.7407 10.7SM 9.7364 U.1564 &.97Eit 9.72015 9553fi 9.5435 ...... 1!1.9274 12.tM.l!I 14.4698 11.912.! 10.1U7
10.21-491 10.2531 10,2548 10.2a917 1.....2 lo.3165 10.,3724 12.0025 9.4161 11.0160 9.7407 10,756-5 91,7364 U,1564 8.9761 9.7206 9.553ti 9.5435 ,...., 8.9274 12,1658 14,46918 ll,91123 10,l-t27
12.7378 1.25209 12.8)66 12.7353 1.2.7637 """"' 12.8665 14.!017 1.2.7419 1.3..4325 lL'!!(),115 12.9690 11.5950 13.2H6 10..4972 11.fi0&.1 11.6066 10..7417 10..8667 10.CB19 13.2473 15.4746, 12.7691 1LS421
9.3224 "4765 9.371S 9.4GSS i.47(,Ei 9.3833 9.:5035 10"°2 ,8.llMI 9..9 583 ,..0274 10.oG:19 9.2374 10.5879 .....,1 'Uil3 8.9735 ;,,2°"" 10.0117 8.8959 12,2QS 14,676' 12.1720 9.'430
11.9204 11.9622 11.9844 1.2.089'3 1.2.D!ll.2 11.1!1649 12.0365 13.9290 10.fi073 12.6709 11.05a1 12.3457 11.0013 12.l!HI! 9_9157 10.!280 10.6501 10..11682 10.6114 9.5420 13.t.1166 t.5.7217 12.7662 11.0137
10.0117 10..l.313 10,0S,S 10.ll42 l0...U92 10.0592 10.222:& 11.$764 ....., 10.662:6 '9.'87,8 10,7Ei2S 9.8931 LU487 ,.313; Ul78 ....., ,.,170 10,5339 9.-tS32 12.GS2S 14,W, 12.EiSff. 10.:5232
14.50% 1".fi345 14.4354 14.5241 1".fi2&ll 1,il..481.S 14.6822 1•0%2 13.2456 16..4862 14..4256 lS..8811 1U870 Ui.4666 ll.55U 142386 14.0348 11.7750 1U318 13.3833 Ui.7863 19.3744 116.J,482 14.3338
14,SO,S 14.6345 14,4354 l4,S24l 14.6264 14.4815 14,6822 1...., 13.24:56 1.....2 14.425' lS.8811 14.4970 l6.4GSS 13.SS-t? 14.2386 14.0348 13.1750 14.-t318 13,3833 l.Ei ,7,863 l'U744 16.3482 14.3338
1-4.5096 1".fi345 14.4354 1-4.5241 1".fi2&ll 1.tll ..48-15 14.6822 1•0%2 13.2-456 1.....2 14..4256 15..8!11 1U870 lii.466Ei 13..5~7 14.2386 14.0348 13..7750 1U318 13.3833 ,.,,... t.9.3744 163182 14.3338
lli,1530 ....,, ..... lli.S3S4 ..... Ul85 6,4130 6.9223 .,,.. 7.0272 6.4731 G..7$78 ..... 6.S-"S ...... &.331:S. ""'°' ...,., 6..2091 s.,s30 lli.9116 9,U18 7.3421 lli.3125
6.1.5:30 ...,. .,,.., 6.S.354 ""n 65185 6.•U30 6.922.B 6.2300 rn2n 6.A737 6.757a ,.,.. 6.5895 ....... 6.3.31S 61)304 li.0287 6.2097 S.9530 6.9176 8.1178 7.3427 63725
lli.1530 ....,, ..... U354 ..... lli.Sl85 6,4130 6.9223 .,,.. 7.0272 6.4731 6.1$78 ..... 6.S-"S ...... &.331:S. ""'°' ...,., 6..2097 US30 lli.9116 9,1178 7.3,,1127 6.3,125
1-4.5912 1U051 14. .079 1.C.58fr8 14.fi007 U5203 14.6"60 16.9~ 1.2.9084 lli.1177 14.4219 16.0176 14.66'98 ,.,.... 13..913! 1432]7 14.1031 14..S!7a 15.7448 14.3012 1!.2416 21.2273 lM8.. 15.014.11
14.S9l2 14M)$1 14.4(1'9 14.$868 14-6007 14..$203 14."460 1'-9~ ,, ...... lU.171 14AU9 lti.01115 14.6698 ll5.S81)15 11'338 14.3237 1,4.1031 14..58'8 1$.1448 14.3:112 18.24115 21.2273 IO.OS.. 1$.014.8
15.4252 l5.Ml2 15.4716 15.5750 155958 lS..6116 ts.7726 17.73% 14.2554 11.os1a 15.5267 16.9583 15,6536 17.5436 l4..M70 15.1.50& U.8803 14..9912 l6.29,.t3 l4.ffil6 ll!l.5659 2Uli4B 111.0885 15.. 61,1,0
15.4252 15..4832 1$.47115 15,,$150 15..$9$8 1$.&41& l.S.m:, 17.73915 14-2554 11.051.,8 15.5267 115-9$83 1US315 17.$-015 14..,8470 15-1504 14..,8803 14..991.2 115.2943 14.6$115 18.$Ci59 21.4'48 10-0805 1$.(,:140
1s.,252 15.Ml2 15.•716 15.5750 155958 lS..6116 ts.7726 17.73% 14.2554 17.0518 15.5267 16.9583 15,6536 17.5436 l"-.M70 15.J.50& 14.880) 1<9012 16.29,.t3 1•.ffil6 1!.5659 2Uli4B 1BJJ885 15.61,1,0
14.85)8 14,09,8 14.8930 14.6,429 14..$'9$7 14.93$0 14.964,8 l&.7l37 ,, ..... , ....,.. lA.0735 1$A$2$ 14.0457 1$.8'13 13.lfM t)..4151 12-91$9 1107(1S 14.(1649 12.7'0l 1Ui04 19.l8l9 15-S4Ei1 13.'379
1-4,8538 ,....,. 14.!El30 1-4,612!11 14.8957 U3350 14..%4,8 16.7137 l2.809!il lli.OOlB 1.-.0735 15A525 14.(),1,57 IS.8713 ll.1606 13..4151 12.975,!il ll.0705 14.()619 12.no1 16,li'O& 1'9,1U9 115.5,467 13.737'!1
21-0U2 ,.,.... 21.0'l81 ,.,... 21.0098 2).0040 ll.1326- 21.7!,59 ,......, 21.71!9 21.2957 21.6-037 21.0029 21.$1A$ 20.74&$ ,..... 20-7'15-.1 20.71511 21.2008 20.15UO ll.15192 22.4110 21.$&63 20.8515
2.3066 2.2739 2.2875 2.3154 ,.,.,. 2.3.375 2.3687 3.8223 ,.,.., 3J!l309 3.551.jj 2.958< 2,678!11 2.3421 2.4ll6 2.3108 2.1473 2.1462 ,..,.l 1.5558 1.6365 1.6111 1,69917 1.,4957
UOEi& U7l'9 2-287$ U154 ..... 2.3375 2.3'87 UU3 ,..... U309 3-5514 2.958< 2.&789 U42J 2A33G, u1oe 2-1473 2-1462 1-8.. 1 1.5$58 Ul&-$ Uilll l.£997 IA'9,$7
2.3066 2.2739 2.2875 2.3154 ,.,.,. 2.3.375 2.3687 3.822:3 ,.,.., 3.8309 3.5514 2.9584 2,678!11 2.3421 2.4ll6 2.3108 2.1473 2.1462 ,..,.l 1.5558 1.6365 1.6111 1,6997 1,4957
2.30EiG, U7l9 2-287$ U154 ..... 2.3375 2.3'87 UU3 ,..... 3-8309 3.5514 ..,.. U789 U42l 2A33G, u1oe 2-1473 2-1462 1-8.. 1 1.5$5! 1.63&$ Ui111 , ..., IA9S1
, __

2.2739 2.2875 2,3154, '-""" 2.1375 2,3687 3.13223 ,.,.., 3.8309 3.5514 2.9584 2,67391 2,3421 2.4336 2.llOS 2.1473 2.1462 1.8041 1.5558 1,6365 Ulll l,6'1917 l.41157, ..... 2.2739 2.21!17S 2.3154 ..... 2.lH5 2.3687 3.1!1223 ,..... 3..1!130'9 3.5514 ~9584 2.6789 2.1421 Ull6 2.1108 U473 U~2 1.8041 1.SSS.l!I Ulti-S UUt 1"91 1A9S7
, __

2.2739 2.2875 2,3154, '-""" 2.1375 2,3687 3,8223 ,.,.., 3.8309 3.5514 2.,584 2,67391 2,3421 2.036 2.llOS 2.1473 2.1462 1-8041 1,5558 1,6365 1.6111 I.6"1917 IAiJS7
2.2&55 2.2345 2..2S74 2.21.!1 2.31Sl '""'' 2.3215,1 2.9207 2..9305 2.7106 2.6136 :LIQ'1 2.195.8 1.91527 2.()(,91 1..%17 1..8Bl!i 2.0242 1.8787 1AS16 1.5746 1.S:?ti-S 1.Ei104 "'"'2,2665 2.2345 2.2574 2,2a2l 2.3152 '-""' 2,326A 2,91207 233~ 2.7706 2.6736 2,3071 2,19158 1.91627 2.0EBl 136:17 1.31115 2.0242 1.8787 U516 1,5746 l,5i'65 1.6104 l..ffl2
2.2&55 2.2345 2..2S74 2.21.!1 2.31Sl '""'' 2.32Ei4 2.9207 23305 2.7706 2.6736 2.3071 2.195.8 1.91527 2.4)(81 1..%17 1.8Bl!i 2.0242 1-8787 US16 1.5746 t.S:?ti-S tli104 t~S2
2,2665 2.2345 2.2574 2,U2l 2.3152 '-""' 2,326A 2,91207 23305 2.7706 2.6736 2.,3071 2,19158 1.91627 2.0EBl 136:17 1.8B15 2.0242 L8787 IA516 1,5746 l,5i'65 1.6104 1.46,52
2.2655 22345 2..2§74 2.28.!1 2.31Sl '""'' 2.32Ei4 2.9207 23305 2.7706 2.6736 23011 2.195.1!1 1.91527 2.0l591 1..%17 1..l!la1S 2.0242 1-8787 US16 1.5746 1.!i16S 1l.i104 1.A&!i2
2,2665 2.2345 2.2574 2,2a2l 2.3152 '-""' 2,326A 2,91207 233~ 2.7706 2.6736 2.,3071 2,19158 1.91627 2.0EBl 136:17 l.8-Bl5 2.0242 1.8787 U516 1,5746 l,5i'6-5 1.6104 ,,...,
2.2&55 2.2345 2.2S14 2.21.!1 2.31Sl '""'' 2.32Ei4 2.9207 2..9.3M 2.7706 2.6736 23011 2.195.1!1 1.91527 2.()@llt 1..%17 1.8Bl!i 2.0242 1-8787 US16 1.5746 1.S16S Ui104 l.4M2
2,2665 2.2345 2.2574 2,U2l 2.3152 '-""' 2,326A 2,91207 23305 2.7706 2.6736 2,3071 2,19158 1.91627 2.oon 136:17 1.31115 2.0242 1-8787 U516 l,5746 l,5i'65 1.6104 IM-52
9.032!1 9.DB55 l!.'9433 9.~7 9.22@ll 9.0547 9.1309 1Ut19 91'8&5 10.nOil 9.2.37'!1 10.356,9 9.5236 10.660 &.711!3 10.2254 10.14126 10.1209 9..7456 l!.'!1692 U.4740 Ul!O% 10..7'!119 9.7'941J
8.7'03 ,8.5875 9.3134 9.Sl22 '9,41:S,:S, 8.4303 8.9973 1u.., .,..,, 10..2'99 U061 10.286-9 ,,... l0,7597 ...... 10. .... 10..1601 ,.,25,,8 ~,... Ul2S 11,4202 13,SlSO 10..8447 10,ltl&
8.7903 85875 9.31.34 9.5122 9.415,5 8..4303 8.!1!173 lU811!1 a.so20 10.2!19'!1 9_3061 10.2869 ..... 10.7~7 ..,... 10.0903 10.1602 9_9zss ~5396 B.al.25 11.4202 usu~o 10.&147 10.l!IUI
:S,,4i'OS ,,.. , S.-tl6l um 5.634:5, ~...2 S.49S8 6,48$5 <A,0, S.9141 ··- S-1363 4.-tW 4,43,43 ,~ ... ,..... ).OG-S, ).0326 2.58~4 2.3:S.59 3.llG-6 3."48 3.SlS8 ,.....
23.0613 22.7126 22.1!188.1 23.0649 23-1332 23-1461 ll_3Eil'9 24.3704 23..4670 24.0309 23.6506 23.9936 23.3930 ll.77-44 22.9474 23.3317 23.2!18.6 ,,...., BA267 2B9!11 ll.78415 24.1!249 23..8486 23.0i,70
12:.1,8)0 15.7593 10,S'22 6.3343 6.3674 13.7591 U.734& 15.836-S 14.$357 15.'9021 14,.0401 14.1952 13.374:S, l!,,4,S:S, 12..4801 14,1650 U.7630 12.'765 12.2626 ll,1408 14,2206 17,1175 14•.l&SO lUMS
20.3.-07 20_1309 20.5-538 21.6100 20..4]3'!1 111.7695 19.68)5 21.5236 23.0039 :Z.U075 20.9700 2U107 18.a6'93 20.8'9!18 17.1060 1&.7661 lti.8!152 15,.,448!1 14.7364 14.1751 17.1,402 l&Ei-409 15.0466 1s.,ma
16.21'7 16.lS:S.'9 1US33 1•- 11.8522 1 ....,. 18,0:il IU~l 18.GG09 21,.0716 J.8.2829 18.-t717 17,Slli58 IJ.4170 lS..2753 11.6422 16.3383 l~- 14.0S26 13,305:S, ,.,,... 1'9,0484 15.2496 tS,:5124
1.5.97H 17.!336 lS.1!30 1•""1 16.371!2 17-1910 UUI!& 20.1!:Ul 17.!B.19 19.A648 lli.H-43 ,,.... 15.1054 Ui.9333 12.88112 1.5.2823 1-4.675-1! lBOOII 1Ul580 11.t.ro9 ts.2220 17.7574 13.7571 14.1206
14,1639 l6.AlS4 14,1439 U.9483 14,0298 16.0075 13.W:3 1&9767 16.?G-86 11.5706 15.53A5 17.016-9 14.4S88 1!,,9762 12.5230 14.$200 U.802:S 1u211 11.8042 11.~ 1!,,0761 11,3002 14.1905 14,12166
10.Blll 11..0208 11.ll22 1L5.3SS 11.767'!1 103809 W.1897 13.2760 10.7295 12.53!il8 11.1670 12.5363 lU!ilOEi 13.41i65 10...8169 12.6663 12.7512 12.2858 11.8826 11.1622 14.3162 17.00CMI 13.3356 12.~J.t
lUOO 10..1116- 11.15339 U."61 12-2284 10.!581 l.l -'480 u.1000 10-38.ll 11."'9 10..5420 12-0821 11.12'.I 1.U,81)1 10.1209 IU519 12.4224 lUl-275 11.2113 10.4910 u..... ..,... IU8U 13.$4&0
1U633 10.J]!ilB 11.5071 13.12156 L2.5-t56 11J!l270 U.5469 13.0972 105226 11.9571 11.0053 12.0311 11.2512 12.!11296 10.4586 12.2UO 12.'9025 11..%16 11.5&12 10.81556 1'.2'987 16.811'9 B.3059 12.622.jj
lt.12' 90 9.9<79 11.1804 , ..... 12-2403 1lA'64 11.205A 12-8122 10..16-1$ 11.QSIO 10.G,7,0 11..8047 10.a02$ 1.l.15448 10.1659 11.7927 12..44?0 11.5459 11.1039 10.27'98 1Ui331 1&.1922 13.Ei411 12.(.6.$&
10.6239 10..7195 10.2811 11.71(() 11.3046 10.354-4 U."88 13.0820 10.0150 11.6647 10.4!1191 11.720 10.8062 12.4lili0 10.0121 11..6737 12.0162: 1L152!1 11.()91791 10.37'!10 13.4251 15,6393 13.2011 12.~
10-91'8 11-22$11 10.2984 11.493:I 11.0119 10.3567 11.00,4 12-9171 ,o..... 12-1176, 10..6-7(,9 11.9$31 10..a.e:19 "·""' 10.1083 11..485! ]2.l)Ol 1l.2$lA 10.7607 10.3331 13.6568 1&.2597 12.9503 11.4997
21.1474 21.5-857 23.4594 22..1.jjQ,1, :U..6015 21.8255 21.9914 2.jj,gll,6,g 23.6270 2H)l63 2.1.0861 22.o622 20.2100 ll.4685 11.11.-1 1'9.7a56 ....... 16.2862 15.3433 14.9077 17.91861 1'9,91202 153057 17,ffi57
10.:5,92$ ,....,. 11.4288 8.9122 &1317 1J..$5ll 10.2473 11.772$ 9..... 11.119,8 ,_,,.. 11.1:5,93 10.... n.l8l$ 9-3l48 10..7897 ll.421$ 10.5205 10.1l9l 9-3747 1.l.8222 14.SG&I 12-183.8, 11."45$&
12..68.66 12.1502 12.4728 12..6036 1.2.4523 1:2M02 12.6945 1.-,6825 123798 14..&15,.t 13.5108 14.2736 13.2581 14.4646 12.6530 13..6601 u.:zsn 13..2}86 12.7710 11.!11551 ,.,.... 16.5712 13.6321 ll.ffi7'!1
11.s,,o 17A345 17.fM8 17.7173 17-213& 17-6230 17.,018 19.8603 ,,...., 19-3048 1G,..9:s<M3, 18.1039 115-3622 18.15,24 14..7037 1'-45'2 lG--E:,046 1U35A ,,.... 13.$289 115.2003 1&27$1 1$.0S•U U,.3U9
ll,7a15 11.7574 12,3671 12.4781 12.2555 12.2488 12,0731 13.7105 ll_,.... 13.1114 lU713 12.938Ei 12.0274 13,3168 1:1.2456 12.6080 13.3737 12.1918D ll,7750 ll,31591 13,8228 15,7266 13.2125 12,62914
11.1!170S 12.2946 11.9l509 12.S538 lB,21!11 l:!.3171 12.~2S7 U7!i02 11.!.761 1.2.9166 12.070:! 13.0051 12.1430 13.4127 11..4032 U.fi3Sfi tJ.5436 12.3421 1U872 11.425S 13.8679 15.1!1215 13.3&36 12.!011
12.4168 12.340G 12,1267 12.69917 12..67914 12.4763 12.,3339 13.8961 ll.7344 13.1087 12,;2512 13,1762 12.2475 13,4111 11.53191 12.7701 13.6600 12.4445 12.2766 11,5153 14,2903 15,8823 13.4716, 12,6130
11.8544 11.fi1!M 12.0142 ll°"' 11.fi53" 11..8605 U.9Sl5 UEi027 11.fi349 U.0000 12.1100 12.'!1087 12.0312 13.3003 11.5S26 12.fi5]3 tJ.0013 12.382!1 12.2766 11.S153 14.2903 15.1!8-2] 13..4716 12.6190
12.2160 12.2237 12,24291 12..l37tl ll.8346 12.5576 12,.204-8 14,1751 113202 13.3463 12.4133 13.4445 12,53691 ll,7602 l:l.76Al 13.1025 13.0036 12.7322 12.3213 ll,5607 14,2a47 15,8581 13.3710 12,!18611
U""8 ,,..... 13.9391 12.EiH7 12.fi'93B 1:!.7047 12.2932 15.14% 9.!Sfi.1 U.863] 12.0310 14.1Ei09 13A238 16.4ti6-S ll.1061 tJ.!,164 14.144! lS..0092 17.2S73 1U007 21.3363 25.7074 20J!i525 16.2696
14,IJ'J27 14.5722 14,84'92 1S.4.3ffi 15.5282 14..6223 LJ,_, 16.4'977 11.5356 16.2362 13.29128 14,5648 12,6838 14,3421 11..2760 11.2774 U43ti 10.2211 ll.0770 91,65,.15 ,,,..., lS.2333 12,794.3 10,JlOB
6.22S!I li.1520 6.0829 6.0194 5.S300 Ei..7415 , ...... 1!1.1765 5.3230 7-117'!1 '-3200 7.2046 Ei.140S 7.5754 li.213~ ..,.. li.Ei18!i 1.4E.20 7.9s.48 6.6869 '·"°" 11.1!11S1 9.7166 7.3415'!1
lS.91521 15.SOS!I 15,5235 16.2666 15..6510 16.2353 IS.18% 17,6681 14.0133 17.46913 15.7157 17,2614 16.3575 1.8,7660 15.B570 16.22291 17.1463 lM006 18,5688 16,4895 21,8400 25.3215 2l.J.317 17,.1860
14.Ei004 14.70S7 14.1613 14.74S1 15.2!116 14-1645 14.6826 17.3249 11.fi572 11i.21Ei1 13.1S10 14.2S01 12-0403 13.S144 10.01a2 9..9168 7.881§ &.18la 1!1.2110 7.3929 , ..... 11.1!1200 10..,2'< IH176
13.0306 13.2313!1 l2,5Ckll8 14,4032: 13.7706 l2.7llll 1UU9 15,4.312 12.8774 14.6687 13.11)9156 14.49148 13,1401 14,8623 12.,34.&2 14.0472 13.9253 13.2818 13A277 12,3686 B,,5587 1&5174 143101 13,6231
1.2.4829 U2405 12.5760 1.2.Ult 11.8955 1ana 12...8342 14.S'911! 11-11~2 13.66,5,8 12.65U 13.970 12.9305 14.4107 12.6366 1.3-1302 U~lJ 13..71]6 14.903! 13.25.53 17.2223 20.4001 Uill38 11.ffi~
11.3SOS 11.2291 11,81'4 u.766S U.3321 ll,2122 U,2SEil u.1001 ;,41132 11,'97,8 m,.10 12.33Slli ll.-t:S.29 13,1107 ll.-.22'7 11.7536 U.02S'I' 12..4763 13,G-SA8 l2,l.20Ei t>,..,, 1,.2210 16.2124 12.9730
9.3047 9.239'!1 9.1310 '·"" 9.26@ 9.3'!12!1 9.41Ha 11.3~7 ,..... 10_3625 9_3624 10.5619 , ..... 11.4582 9.6019 10_1588 9..9357 10.602!1 11.97at 10.2861 14.3810 17.1507 14.J'!Ml 11.:nn
8,923,8 Ull11 8.,8328 U57S ,.0120 ...... 8,:91310 10.9671 1.4ll'4 '9.991'9 8.'1:5,G- 10,1741 9.3623 u,1(1,:18 ...... '9,7480 ...... 10..23li 11,6318 9.39,87 14,229:S. lU092 13.8'02 10,8233
9.1!557 9.8080 9..8670 9.1!500 10.011.5 ,...,. 9.9'1108 1.2.1617 9..4041! 11-2156 9_5193 10..8511 , ..... Lt.S'!l!Hi 9.02Ei8 10.3016 10_5724 10.24541 10..8325 9,6379 13.2424 t.S.&«.9 125106 11.1)79'!1
6.8492 u2.. 7.(191:S, 7,U09 , ...... ...... 6,:549,4 7,4111 ... 1.. 7.8284 &.ll901 7.1025 ,,..., ,,..., '·""' S.8104 5.4.313 5•.2740 S..245,8 4,17,84 S.:S.703 U307 :5,.$374 UlEiS
14.UB 14.!M54 1S.61'!Hii 16.3246 15.!726 141..9557 13.9827 16.2752 13.7533 1.5.7a.19 13.026 14,6323 12..8329 14.42!13 11.11.57 11.9038 10.8526 10.5551 10.6519 9.69'!15 12.8'!151 1-4.8002 IL8006 10.SBO!I
10.6518 llnl'71 12,0997 12.7598 lU10 ll.24:S.l l0.2821 1um 10.0267 u.3180 mo,m 10,'9713 10.o3ll7 U,116-9 ,_.,.. 10..1027 10..1564 ,.,222 9.13"93 8.301:S, ll,OllS2 13.2582 10.873,8 9,146'7
1.2.58-19 1.5.!Mll 11!.6836 19.28.13 18-1223 17.3817 LJA"'1 U07S! 8.3074 11.6094! 10.7227 11,65]6 11.1080 12.7351! 10.662S 11.2611! 10.61!H 10.9228 11.7933 10.9257 15,.9194 1&58<0 16..42Ei4 13.322_.
7,0837 U0l4 l2.SEi~4 Un3 U22S 12.7047 U.1503 u.3024 ,...,, 10..i2l3 ...,,, 10,1657 , ..... U,3'26 '9.2311 ,.ms '9.313"9 10.1723 11.27,82 , ..... 13,6144 11,1'983 1,..... n::is:za
8.8739 a.!o5 11.3195, 1.5158 L5342 11..4407 8.15~ 10.3'902 63024 &9777 7.6293 8..97U 8.7112 10.2355 7_9138 &£ll31 9.0767 9.1833 10,4064 9.2087 12.8:MB 16.3581 14..1756 10.5885
U'39 i.!495 11.319$ 1.$158 1.$3,42 11..4407 8.1534 ,om, ..,.,, ,8..9777 7.Q93 8-971) 8.7112 l0.235$ 7.9ll,8 i.&431 ,.01,;, 9.18l3 10.... 9..2087 lU748 l&.3581 14..17ff 10.sae:5
8.0545 73146 8.2332 7.6i'95 &1311 &2227 8.:1166 , ..... li.4267 a.!1918 7.7651 9..1736 8A2a5 10.1.-37 &1303 a.111• a.sn:2 9.4687 10.8212 9.1200I 13.li'93 16.5-t!ill 13.531!2 lC.:1805
15.6'704 15.3287 1$.1314 15-$572 1SA1$3 16-242' l.S-~435 1&114$ ,,..... 16,..719,4 lA.1307 14.9920 12-9332 14.1394 10.7$19 ,o..... ...... 9.1990 ....,. 8-23815 U.0653 13.4567 11-2832 9.4832



Ca line 4 input for 2049 Q4
Roa.di Coon:m-.ate tml I

lln~l11i:ilrag' I Helghl I RoadT:,pe
Pair X1 V1 X2 V2 '"'' Ccah4l
R1U 1-H!H.H ffl l-0 .H nnu..u n1n1..1,
R;,.3 mn,.n ,NIQ),'1 n.u,.r,,» n,,..,,.,
R1U 1-HU't.U fflU... 31 nu~n 111.»Ul f
R;,u t,)lll.M,0 f,llfµ,01 U.)"f..74 ,in~,• 

Jill14!4R1-N a:1u11.n mn&.M ........ U1.f.1U)

1111,n,R;,.,. ffl?U,M ,N1$UJI, UJ111,,U ,3,n-,J, 
R10 I-HU"-.11 -ll1 141'.lll ni..,.n U1U4.HR;,., mn.,1;t1, ,NIIJ,l),U ,:,.at·,,n, n,,....J•
R15~ a:1uu.u -l-l1 1H.U U.J.M1.H U1ta J..1 1

lt.10 uu,u, u,.,, ... 11).. U,t, uuo.n
R1U Wft:1-.M IHIMJ..Ni D)nu.a. n1..ui
11:,u UUf4.CII n,~,.u UUIN.1, u,'°".1,11'
R1U WNU 1 l.ti!M"t.l 't- 11441 UJ 7 12241A ..U

11.,u .,,...... lnUt.d IUMUI •tt·*"'
R1H .,,..... l.tillH.H ,.....,. IU:IM At,

ll1U l:t.:, M.U& »2:U:t.M- IUMtJ.1, uunu
R111 .,,.... W 2U.M IU-1 17 .H IU1llJI

ll1U mu,.:r, lnUUi '""'-'• ettnu•
R•n ~01.r,,1, 1-n nt. U UOU.M ,u~..u
ll110 .,.,..,. an21,.u nnt,..,t IU"3U1

111,u,R;n.tl mM,,?f. j N11n,N I•~I n1f;Mt,

R;,n I m,,,.l)t I N1ttt.ia I l».P).ff I ,i,w .. , 

R;u1 I mq,,.,. I .i,nt.i, I n+,,,.u 1,i,t0t.n

R;,,, I '-),11.1,,,M j .i,;n,1.u 1,:,.11t.J., 1,u~•

R;,n I '-),Im,:,. I m,u,» I ,:,.HMl I ,u,n_.,

N 02 x 100 (,glVMT)
H,GO Hr01 H'112 H'113 H,04 Hr05 H'116 H,117 HrOt! H'119 H'10 Hr11 Hr12 H'13 H'14 Hr15 H'16 H'17 Hr18 Hr19 H'20 H'21 Hr22 H,23

l-t.21'2 13.89 5,11 ll,4700 11,0573 14.0777 15.4177 14,2409 17,7667 12.70191 16.16~ 13.1478 14,1763 ll,ffi5 LJ,..., 9.8813 93188 7.6768 8.1""8 &<001 Ml'ffi 10.- 13,133:8 10.7427 8..4028
H,593 ..,,.., fii.n8s S.8UO 5.4202 fii.11~% 7.6417 l!I.S!915 .,.., 8..!1780 ,..... !..2222 1.1S09 '·"""' 1.11!1:13 1.95SS 1.7392 1_28]:1 1-2859 7.14-8.1 8.fiiS2S 10.fii&81 ,,.., ,.,.,,
16.18591 16.0533 15,7467 16.0274 l536Ei3 16.7930 16,19!50 18.4234 15.1465 18.1117 15.7384 16,5007 14,1601 15,3236 12,J6591 12.0530 10.5735 10,,3096 10.-4056 91.-4384 ll,s.a2l 14.~ 12.157' 10,2350
15.%13 15.8041 1S.S442 16.1182 15.98fii2 llUB.19 1.Ei.0§82 1.&231fii 14_1~fii 11...3216 14.8756 1S.136S 11.69tifi 14.945fii 11..6712 11.£8.19 9.711(l 9.9011 9.91'!11 l!I.U38 11.SJ03 U91fii6 11.9177 ......
12.5,8,48 11..6969 13,ffil 8,2235 15.8571 11.5970 12,.29115 14,3840 9.1700 13.2926 10.5181 ll,6537 91,6517 10,5-475 7.8257 7.6350 5.1732 """'' ~.. ,, 5,2008 7,0194 11,7918

, __
S,9340

10.SH3 10.7140 12.Sfii14 14.0092 1H938 11..8526 10.9878 U1204 a,;1"" 1LBJ19 9..4411 10.141S ..... 9.0418 .. ..,,. til124 ,.,.,. 5.U!tl4 ... ,,, 4.2183 fii.122S 1.0080 fii.1'991 S.1120, ..... "31188 8.1779 91,8766 9,9215t1 11.1223 91,0369 11,4737 7.2911 ...... 8.934.B 10,1919 9,5553 U,4585 9"345,2 9.62% l0.77491 1L;2000 12,74.391 10,8203 15,5-416 18.8982 16..6181 12,5"9, ..... ...... 1!1.1719 9.1!1:hiEi 9.92!50 1LU23 9.00fii9 11.4737 1.2911 ...... 8..9348 10.1919 9.5S51 11.458S ,.,.., 9..fi29fii 10.7149 1UOOO 12.14]9 10.l!l203 15.S41fii 1.&!!11!12 1fii..1g81 1~....

'·""' .,.... 8.17791 9,876,6 9.9126:I 11.1223 9,0369 1L4737 7.2911 ...... 8.934.B 10,19191 9,5553 U,4585 9.345-2 9.62% 10.77•'9 lL2000 12,74391 10,8203 15,5-416 18.8982 16..15781 12.~, ..... ...... 1!1.1719 9.1!176fii 9.92!50 11-1223 9.,U20 11.4737 1.l111!1 10.1009 8..9348 10.1919 9.5S51 1U58S 9.17Ei1 9..fi29fii 9.760:1 10..9240 12.3101 10.]:gl>!i 15.S41fii 1.&!!11!12 1fii..fii11!11 11."9!£, ..... 8.311811 8.17791 91,8766 9,9126:I 11.1223 9.•720 1L4737 7.l7U: 10.1009 8.934.B 10,1919 9,5553 U,4585, 9.1761 9.62% 9.7603 ltl.9240 12,3301 10,386,5 15,5-416 18.8982 16.6781 11,"9;36, ..... ...... B.1779 9.8:hiEi 9.928) l-U.223 9.006'9 11.47H 7.2911 ...... 8.8211 10.0371 9.2fii17 11.0137 8.1'88 95678 ...... 10.4973 11A10 9.8038 14.9541 1.&12fii3 14,5046 10.5976
9.9'14 1U233 9,7613 ··- ,....,. lOJ:642 l.0,1909 12.4271 8,61MI 11.2345 '9.3805 Ul4S um 9.9621 7.3?05 ,..... , 7.4219 7,3841 7.6737 6,7478 ,..,., 11.9646 10..1196 '"'"'9.1!1935 10.2122 '·""' 9.9324, 10..4-661 9.9'!182 10.2n1 1.2.4706 ....., 11.1235 9.2917 10.0062 l!.7914 9.1!1'90 7.4495 7.9322 73112 7.A917 7.8021 fii.8022 9.Ei415 11.9041 9.937'!1 7.9138, ..... !o.l !OO 9.7$78 9.ms l0...l6l6 10..l-401 10.2845 U.7"'9 '9,09ll 11.5442 '9.&225 10,13'8 U738 10.2no 7.5383 8.1536 7.7603 7.7rn 7.'935A 6,'9041 9,9644 12.4922 10.3299 8.LU7
14.0528 13.514,1 13.3171 U32CM. 1].0413 13-1476 14.2560 1.&5061 t.4.2029 11.1Jro 15.0618 lS.'9938 1U167 15.4051 12.71,42 12.9956 12.0040 12.2776 12.2011 10.7!t68 13.42.28 15.3488 13.2500 10.lffl.3
14,S6'4 14"1560 14,2154 13,8574 14,0316 14,0«17 14.7301 1MS18 14..9363 17.5446 lS.0091 1:um 13.SS,8 lS.S238 12..1720 12.3069 11A8U lLSW 12.oG43 10,61'9 13,SlS.S IU:795 !:I.ml 10.am
1,U5i3 143644 14.3675 1,4.401!2 U..Ei32'!1 U.5107 14.A7B2 16.9211 12.9691 16..0!!50 1J.s1n 1U721! 12.91]fii 14.U7fii 11.3413 11..4-224 10.6671! to..7318 113090 10.1701 13.4668 tS.71641 1335"'-9 11.0l4.II
10.2'36 1o.so2, 11,3924 ll.47S,Ei MSG, 11.ss11 10.2922 12,2181 U220 11.5933 10.<24' ll.&SOS 10,St.86 ll,1479 ,~ ... 10.5529 11.0128 10.6916 ll,1154 10,0136 14,00,3 l6.3A9& 13.$4g7 12,1782
12.0659 11.9385 11.9567 ,,.,.,, 11.7119 12..4-32'!1 12.591156 14.7017 11.D!M2 13_3!183 11.1835 12.4041 11.0289 12.7874 9-5:323 10_1641 9.9182 9.5653 9.9160 8.716'99 12.487fii 15.1.51,4 12.2822 10.:l027
10.4760 lo.3'10 10,4436 ,..,.., lo..829,4 11).4399 l.0.78Sl 13.0249 '9.7SOG 11.11199 10.<0<& 11.8234 10,7S37 12.:m8 ,.,311 11,0114 11.0036 10.'°81 11.3166 10,24"98 13.8n1 16.737' 13.5"360 ll,"4SS
1.2.1613 12~ 11.9800 1.2.0657 1.2.0419 1:L1723 12.1003 14.fii107 11-1204 l]_2Sfii9 11.2206 12.488.1 11.0183 12.5979 9.5946 10.4070 9.925E 9.5767 9.926!1 l!.74-40 12.3533 tS.1.528 12.2627 10.lOBI!
11.41'6 11..$04"9 11.sn 11.3391 11A"9l3 1Ui534 lU?Ol 14.0U? 10.fflQ 12-7915 10.9015 11.9748 10.&?48 1.Ul91 9.2S17 10-379? ,_..,., 9.'331 U$09 U470 U:.U4S 14.8562 11.9010 10,l149
1Ll351 11.28'7 11.3750 1L1186 11..6299 113942 11.J9162 13.532j 10.0008 12.3798 10..3161 11.5727 10.2766 12.2'955 9.2.682 9.!071 9.715E ....,, 10.-4146 ,..., 12.8400 15,6226 12.6630 10.3091
12-7100 12$15 ll.3$4S 12.4'60 ,, ...... 12.7546, 12..a.871 14.7451 12A801 llA3l'9 12-2600 13'°943 ll.0124 1.3.?(87 10.,,00 11.751? 11.52?8 ll-1704 11.2621 10.4?,81 U.7'" 15.7'65 13-1291 1L-
9.~u 9.22156 9,3697 9.•2415 9.•925 9..4-8.10 , ..... 1L0575 .,... 10.1728 9.2908 9.5224 15.755' , ..... 7.8503 8s2-829 7.5,Ul 7.6665 7.002:11 6.5362 7.682 !.5545 7.7316 7.2318
17.l&'l U..3475 17.?709 l'-45(8 17.77ll 17..$9:SS 17.G,$73 l0.9~3 ll..4413 19-31$3 lG,..7817 18-0338 16.1107 "·'°" 14..0834 15.9244 1S.9GO$ 1<.om 1US59 13.126-9 l!i.7i09 19.3GS4 1...... 14.9'7'
3.15'9]6, 3JH32 3.9607 4.o~ 3,8130 ,...., 3.!097 4.8B6 3.1558.1 4s2-857 3..9872 4.1422 4.0161 '·"'°' 3.5238 4.0352 3.745() ,...,, 3..3215 3.1527 3.7340 &,7198 4,0ll28 35162
$.8301 5.7,8.?9 ..,,.. $.714l 5.931! ...... $.e,$1 1.on:, S.$944 U:271 G,..1485 .... ,, 6-0921 6.2929 5-3787 5.6'2$ ,..... 5A822 ... , .. $.0119 6.1119 ,.?713 ,.,.., S.4'43
1L88l0 11.68'5 11.7067 1L7702 11.61£,0 113207 11.8392 1.f,25-t5 10..6343 13.1115'9 11.0B-86 12,30B6 10.9282 12.60!!7 ..... , 10..6307 10.415,5 10.2138 10.-4113 9,38791 12.5551 1.f,!M01 12.2623 10,531.2
12-6404 12-$765 ll.9" lU9SS lU24& 12.7,8$8 12..80l4 15.676,e; 12-736:3 l4.5,S6,8 13.0l9S 14.lOG,7 U.1953 l4.S(8J 1U740 12-7&49 12-77$3 1U794 t:U-997 11.Eil'-9 14.9451 17.31$3 14.4'81 12...169
1L801A- 11.7208 11.8.183 1U!96' 1.2.0068 11.892'!1 ll,9073 14,115' 11.>030 1.2.9299 11.9054 13.()559 12.1"82 13.6959 11..5'22 1.2.7835 12.90&8 12.140!! 12.8263 11.!088 1Ull90 11.100!5 14..4-278 13.lB7
ll.0'6 0-lOll 13.l719 o.12e1 13.0317 13..l,8,!G, 13.1941 15.1706 11.69«1 13_9393 ,, ..... 13.079? 1U$8$ 13.?49$ 10..5481 lt..l411 10.95$:2 10-514' 10A873 9.57,8.1 U.4618 14.71?4 ll.?9$8 10.9090
13.72-48 13.55'9 13,l5028 13.7500 133612 13.7105 13,9853 16.0112 13.7'924 14.8610 13.8260 15.o!M8 14.<1'878 15,94110 13.48,117 14.6797 l4.74H1 14.6380 15,2045 13,91191 17,3968 19,89~ 17.0474 15,:2302
14.7HS 1'->... 14.8!121!1 14.75:!S 14..1!1141 14.7848 14..8itl3 11.2750 U..1!1192 15..86§3 14.0091 1S.311S 11.1868 15.7-452 1H060 U..!!IU U.'!14153 12.8951 12.124fii 12.onfii 15.fii217 11.fii9SO 14.5292 ll."<030
12.4913 12.5446 12,8:164 12.7937 12.8566 12.524.B 12,9052 15.3~6 ll.8766 14.,3773 12.1334 13,6228 12,2728 14,2608 11.1146 12.2773 ll.9'J52 1L8213 12,2356 ll,06791 15,2757 18.5151 143572 12,6303
12.8074 9..8014 8.'909S 9.87tifii 11-1122 9.93S4 13.19'5.~ U9109 9.fii626 12...3210 10.1243 12.()812 12.4147 14.lo:!S 11..0101 12336§ 11.6110 1H8111 11.0751 11.2781 15.1!1198 19.3291 1fii..U41 12.-,..09
11,3111 11.1530 12,Ull 12.lOOIS l4.l720 12.7815 ll,.671J5 13.4722 10.1984 11.8107 10.59146 12.0173 10,99-M ll,7544 9.891:11 11.1378 11.135,4 1L5606 l2.o620 10,3072 14,8,1117 19,1267 143561 12,2Stl:l
12.7102 u_15s1 11.8950 14.22Sfii 14..fi1S9 1s_1M1 12.8913 15.1608 11..fi118 U.1.!lfiiO 11.9491 11.2282 12.105.1!1 13.l!IJOCJ 11..0101 10..fi011 10..Dll 111.3843 11-2151 10.~14 14.9394 1.&46S8 14.20!0 11. .Wi!i.B
12.586,5 12.lOl'!I ll,91898 11,!Mzj 11.8422 12.704.7 12.1370 14,91448 ...... 13.5673 10.2315 ll,1088 UM-22 9,8101 7.0C85 7.0944 ,..... ,..... 6.0281 ,... , 7,3172 UfM 7,9-829 5,7168
12.SBM 12-1029 11.91!191!1 11.9429 11..1!1422 1::!.7041 12.7370 14.9441!1 ...... U.5673 10_2315 tt.10&i!I 9.6422 9.1!1101 1.00ll5 ,...... ,..... ,..... ~= ,... , 7.31.12 gi_1fi69 ,,,.,, S.71£8.
12.S:SiS 12.lOl'!I ll,5898 11,!Mzj ll.8422 12.704.7 12.1370 14,91448 ...... 13.5673 10.2315 ll,1088 UM-22 9,8101 7.0C85 7.0944 ,..... ,..... 6.0281 ,... , 7,3172 91,lfM 7,9-82'9 5,7168
12.161S 11.91fii9 12.SS12 12.1494 12..1!1566 l::!_1'990 12..... 14.4760 11.o.!l:.!l!I U.1520 11.6210 11-2389 11.121S 14.0798 11..078S 12-1817 12..3617 11.8098 12.488.2 11.l'.e21!1 15.110S 1.&1073 14..8195 12.5576,
13.7368 13.8611 14,9806 15.6153 17.0493 15.7810 ll,-4773 15.9910 12.5397 14.o:m 12,2433 14.()5.87 12.3807 14,1025 11..0102 10.26112 9.764] 10.0620 10,16991 10,0636 14,2167 17.4344 14.2010 13,4468
Ufii621 t.4.2294 13.625! 14.3270 t.4.!305 14..4143 14.120!! 16.4844 135230 1.5.1326 1,U250 15,6800 14.5962 16.1151 13..8423 1.5-1257 1.5.0262 14..9764 15.3315 14.4773 17.fii3!16 ,..,... 17.4220 15.62fii1
11.8024 11..1m 12,0310 12.8203 u.7447 ll.5642 u.'468 U,6910 10.046$ 12.2925 10..... 11.&0n 10.&?0S ll,1452 ,.ms lo.2201 10..23S8 10.07,80 10.3857 9,1376 Jl.8&22 IS,0002 12.5007 10,9508
1.2.f,()O() 13.2134 12.77'94 13.2494 U.8178 13.2242 13.224] t5.287fii 11..Ei538 U.6721 11.7658 13.14,23 11.9437 13.!65fii 10.6527 11.7140 11.7765 11.228.3 11.8951 10.fii1]9 14.7847 17.16(166 ,...... 12.11fii6
u;23 ··- 9.59.82 10.3:744 10.9:746 9..8728 U677 11.0323 8.1475, '9.7697 8.6605 u.... 9.<IG:74 l0,7318 7.5720 8.4316 ,...,, 7.A991 7.1:m 7,1973 11.0SSl 10.3527 ,..,, 10,1301
1.8.1.229 1...50 17.5410 1.8.fii147 18..7771 17.000, 11!.1392 1.&8020 1.5~1 18..1627 17.11!146 19.130! 17.8.196 11!.fiiUfii 17.0755 17.!220 17.'!1863 11!.14.32 11!.7065 11!.1002 20.3171 2L3830 19..8141 19.32fii9
1&1408 18.4711 lS,04,,83 ,.,.., ,..... , ,...... 18.'477 l&U38 18,0204 ,...... 15..0460 lS.8971 17,1648 llli,0081 u,,... 17,0064 u.o,:io,, 19.4765 17.0039 16,5011 "·""° 2(U6$7 ,....., 20,353$
1.5.11'!12 10.97"8 8.1779 8.2235 9.928) 9.935,4 9.961.5 1.5.1666 11.2890 U.3490 ll.70B!I 14.3108 8.8.169 11.0110 9.2300 ....., 9..4-687 7.7649 l!.2258 8.6821 12.l6044 ,..,.., 16..6710 12.S'99'!1
1U81S 1...... 9.8240 8.223S "9260 9,0113 9.9615 13.SU9 ,.01u 11.88:S.2 l0.<68S 1U472 ll.0S70 lS.3380 10.6189 11.7168 12.03&.l 1L7320 1um 10,91"91 llli,7243 17.95-UI 14.A881 Ui,"46'
14.9011! 1.5.0336 15.3686 17.5251 17.391'!1 171i133 15.6537 16.8572 13.9274 1.5.8530 1,U7~1 13.9593 13.26'94 14.4,793 11.35]8 12-1731 1.2.2321! 14..2556 14.t(}!M; 13.7110 16.0902 l.&7757 14..4-6,1.2 ll.9111110
U.EiUS ,,..... 13,2868 l13SOS 14.1634 1•.01?0 13.&lSl lS,6480 U.3439 14.'9122 u.&9n 13.-4137 ll,'144 14,0200 lM>03 12.2821 U.Al?'I ll..... 1U838 10,843S 14,3813 l7,l&S3 13.8672 12.6790
13.6215 12.508< 13.2Sli8 13.3506 14.1634 U.0170 13.8.151 15,6480 12.3439 14.9122 11..8977 13.-4137 11.7144 1'.0200 10.6503 12s2-821 12.4171 1'-'"' 11.9838 10.8435 1'.3813 17.1853 13.8672 1U700



APPENDIX 4-4

Bus Schedule & Emission Inventory for
Buses Start Emission



Bus Schedule
Hour

00,00- 01,00- 02,00- 03'<)0- 04,00 - 05,00- 06,00- 01,00- os,oo- 09,00- 10,00- 11,00- 12,00- 13,00- 14,00- 15,00- 16,00 - 11,00- 18,00- 19,00- 20,00- 21,00- 22,00 - 23,00-
01:00 02:00 03:00 04:00 05:00 06:00 07,00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 24:00

KM8 28 0 0 0 0 0 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

KM8 ZF 1 0 0 0 0 0 3 4 4 4 4 4 4 4 5 5 5 5 5 5 5 3 3 3

By Route KM8 30 0 0 0 0 0 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

KMB 72 l 0 0 0 0 0 3 3 3 3 3 3 3 3 3 3 3 4 4 4 3 3 3 3

KMB 86C l 0 0 0 0 0 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

RBOl 30 0 0 0 0 0 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

RB02 2B, ZF, 30, 72, 86C 3 0 0 0 0 3 14 15 1S 1S 1S 15 15 15 16 16 16 17 17 17 16 14 14 14

RB03 28, ZF, 30, 72, 86C 3 0 0 0 0 3 14 15 15 15 15 15 15 15 16 16 16 17 17 17 16 14 14 14
By Road 

RB04 30 0 0 0 0 0 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

RB05 28, 2F, 72, 86C 3 0 0 0 0 1 11 12 12 12 12 12 12 12 13 13 13 14 14 14 13 11 11 11

RB06 28, 2F, 72, 86C 3 0 0 0 0 1 11 12 12 12 12 12 12 12 13 13 13 14 14 14 13 11 11 11

Source http:/(searc;h .lunb .h kfkmbwebsltie/ind,ex.aspx ?t.<u·ug•en

Bus Soak Time (min)
Hour

00:00• 01,00- 02:00• 03:00· 04:00• os,oo- 06:00- 07:00• 08,00- 09:00• 10:00• 11:00- 12,00- 13:00• 14:00• 15:00• 16,00 • 17:00• 18:00• 19:00• 20:00• 21,00- 22,00 • 23,00-
01:00 02:00 03:00 04:00 05:00 06:00 07,00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 24:00

KMB 2B N/A N/A N/A N/A N/A 720 720 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30

KMB ZF 30 N/A N/A N/A N/A N/A 720 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30

By Route KMB 30 N/A N/A N/A N/A N/A 720 720 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30

KM8 72 30 N/A N/A N/A N/A N/A 720 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30

KM8 86C 30 N/A N/A N/A N/A 720 720 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30

By Road All Al 30 N/A N/A N/A N/A 720 720 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30

Note
(1]
(2]

The soak time of the buses are fo1,1nd to be <30 minutes during daytime and evening time according to site survey in 10th July 2021.
The soak time of the buses duringS:00-7:00 are unknown thus 720 min has been assumpted for conserYative assessment.



Bus Schedule & Emission Factor
Hour

00,00- 01,00- 01,00- 03,00 · 04,00- 0S,00 · 06,00- o,,oo. oe,oo- 09,00- 10,00- 11:00• 11,00- u,oo- 14:00• is,oo- 16,00- 17:00• 11,00- 19,00 · 20,00 · 21,00- 22,00- u,oo-
01:00 02,00 03:00 04,00 OS:00 06:00 07:00 08,00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 :Z0:00 21:00 2:Z:00 23:00 24:00

RBOl 0 0 0 0 0 2 3 3 ' 3 3 3 ' ' ' ' ' ' 3 3 3 ' ' 'R802 3 0 0 0 0 3 14 1S 15 15 15 15 lS lS " " " 17 17 " 16 14 14 14

Hourly Trip count By Road R803 3 0 0 0 0 3 14 lS 15 15 15 15 lS lS " " " 17 " " " 14 14 14

Section R804 0 0 0 0 0 2 3 ' ' 3 3 3 ' ' ' ' ' ' 3 3 3 ' ' 'R80S 3 0 0 0 0 l 11 12 12 12 12 12 u u 13 13 " 14 14 14 " 11 11 11

R806 3 0 0 0 0 l 11 12 12 12 12 12 u 12 " 13 13 14 14 14 " 11 11 11

Soak Time (min) All 30 N/A N/A N/A N/A 720 720 30 30 30 30 30 30 30 30 30 30 ,o 30 30 30 30 30 30

NO• UJ.I .,. ,.,. "" .,. l.0.111) ll).7tl) .... Lil. '"' '·"' '"' LU, LUI ,u, Lil. UJ41 '·"' '"' '"' UJ.I ""' "" UJ41

Emisison Factor (g/trip)
NO2 .,,. .,. .,. "" .,. . ... '·"" .,,. .,., .,., '·"" .,,. .,,. .,,. .,,. .,., ..., ,_,,. .,,. .,,. .,,. .,,. .,., ...,
RSP """ .,. .,. "" .,. """ ,. ...., ..,, ..,, ,.., ,. ...., . ...., ""' ..,. ..,. ..,, ,.., ,..,, ..., ..., """ ..,, ..,, ,..,
FSP """ .,. .,. "" .,. """ ,. ...., ..,, ..,, ,.., ,. ...., . ...., ..,. ..,. ..,. ..,, ,.., ,..,, . ...., . ...., """ ...,, ..,, ,..,

Emission Factor for each Road Section
Hour

00:00-101;00-1oz;oo-103;00• I 04:00-1os:00-106:00-101:00-1oe:00-100:00-110:00-111:00-112;00. I u:oo-114:oo-11s:oo-116:oo-111;00-11•:oo-119:oo-120:00-121:oo-122:00-1 ZJ:oo­
ou-, 02=00 03:00 04=00 0S:00 06:00 07JOO 08=00 09:00 10:00 11:00 12:00 13:00 1400 15JOO 16:00 17:00 18:00 19:00 20:00 21:00 22:00 2UQ 24:00

Emisison Factor 
(g/m2/s) 

NOx 

R801 1).(1)(-00 I o,.cu.,:o I O.OOt:t(I) I o,,occ,co I 1).(1)( -00 I uu.o, I t,tn-01 I 1.m-01 I 1.01-(11; I 1.•?14t I u,1-011 I un-01 I •.•71.oe I 1.ot-ot I 1.01-(11; I 1.m-0. I .,•'11-ot I .,..714 I u11-01 I u11-oe I un-oe I 1.or-01 I 1.m~ I 1.01-oe

R802 un:-oe I o,.cu.,:o I O.OOt:t(I) I o,,occ.co I 1).(1)(-00 I ,.t11.o1 I .,.nc4' I .,m-o, I ..m-(11 I ..2x41 I ..2x.o1 I •-lll.ol I UM.cl I .,nc41 I ..s.1:141 I ..s.1:141 I 6.52£41 I f.JCt.41 I •M1-01 I •Ml.cl I .._1,.:1.0, I .un-01 I l.~147 I USl4l

R803 un:-oe I l).0C(•CI) I 1).00{,(I) I l),OC(oCI) I 1).(1)(-00 I 7.t71.ol I ,,.?J:(4' I ..m-o, I ..2}1-(11 I ..2)(41 I ..2x.o1 I •-lll.ol I UM.cl I ..21(41 I ..S.1:141 I ..S.1:141 I 6.52£41 I f.JCt.41 I -4,M(-01 I -4,M(.0, I ...1-.:[.ol I .),~[-01 I .),~147 I USl4l

R804 1).(1)1-00 I o,.cu.,:o I 0.00t:t(I) I o,,occ.co I 1).(1)(-00 I uu.o, I t,t7C41 I 1.•,c-01 I 1.01-(11; I 1.•?t:-ot I 1.•?t:-oe I u11-oe I •.•11-oe I 1.ot-0. I 1.01-(11; I 1.m-oe I .,.,t-ot I .,_. 11--(11; I u11-01 I u11-oe I un-oe I 1.or-01 I 1.m~ I 1.•?t:-ot

RBO S .t~?J:-oe I o,.c«o(I) I O.(JO{+(I) I o,,ixto(I) I o,.caM-oo I u«-o, I UM~ I :,,:tH.(I) I :,,:t11f-(IJ I UM4' I UM.(l'l I ,uM.(I) I u1.:.(I, I :,, :t111: -o, I u1t-<rt I un4, I :U?l:4' I USHt I ust.(I, I ustQI I u,-i:-o, I :,,w(-ol I :,,wt:4, I :,,1M4'

R806 .t~?J:-oe I o,.c«o(I) I O.(JO{+(I) I o,,ixto(I) I o,.caM-oo I u«-o, I UM~ I UH.(I) I :,,:t11f-(IJ I UM4' I UM.(l'l I ,uM.(I) I u1.:.(I, I :,, :t111: -o, I :,,m-<rt I U1t4l I :U?l:4' I USHt I ust.(I, I ustQI I u,-i:-o, I :,,w(-ol I :,,wt:4, I :,,1M4'

Emisison Factor
(g/m2/s)

N02

R801 1).(1'.J{o(K) I l).(«o(I) I l).(JO{+(I) I l),IX(o(I) I l).(IM-00 I L.~-0, I Ull-ot I 2."11l-Oi!I I 2."'f-0111 I Ufl-ofl I 2.~15{-Q!I I 2Mt-Oi!I I 2,.-U.Q!J I 2.IIU-o& I 2."'{-(Jt I 2."'{-ofl I Z.~M-ofl I ~ I UM.-Oi!I I UM..Q!J I 2M(.Q!J I 2."'[,-0J!I I 2."'("" I Ul!i(-ofl

R802
R803
R804
R80S
R806

Emisison Factor
(g/m2/s)

RSP 

RBOl
RB02
RB03
R804
RBOS
R806 Cl((l(ofXI I o,,(((,,:o I 1).00{,(I) I o,.ooi;,co I Cl((l(-00 I 1)..0((-00 I 0.(1(1{•00 I o.o:it:,co I o.ox<0 I Cl((l{ofXI I Cl((l(ofXI I o.o:Ji-00 I 0..(l(l{-00 I 0.(1(1{•(11) I 0.((1{•00 I OJXlt:•00 I o.c(l(ofXI I o.ooto(I) I Cl((l(-00 I Clox-oo I 0.0C(-00 I o.oot:,co I 0.((l(•CIO I Cl((l{ofXI

Emisison Factor
(g/m2/s) 

FSP 

R801 (l((l(,«I 11).(((•COl l).OO{o(I) 11),00!:•COI (l((l(-0011)..0((-0010.(1(1{•00 IO.o:it:•COIO.OX<OI (l((l{ofXII (lC!XofXII o.o:Ji-OOI 0..(l(l{-OOI0.(1(1{•(11)10.((l{•OOIOJXlt:•OOI o.c(l(ofXII O.OOto(l)I (l((l(-001 ClOX-OOIO.OC(-0010.oot:•COIO.((l(•(ll)I (l((l{,«I

R802 (l((l(,«I 11).(((•COl l).OO{o(I) 11),00!:•COI (l((l(-0011)..0((-0010.(1(1{•00 IO.o:it:•COIO.OX<OI (l((l{ofXII (lC!XofXII o.o:Ji-OOI 0..(l(l{-OOI0.(1(1{•(11)10.((l{•OOIOJXlt:•OOI o.c(l(ofXII O.OOto(l)I (l((l(-001 ClOX-OOIO.OC(-0010.oot:•COIO.((l(•(ll)I (l((l{,«I

R803 1).(1)1-00 I l).0C(•CI) I 1).00{,(I) I l),OC(•CI) I 1).(1)(-00 I l).OC(-00 I OOOl•OO I ObX•CI) I ObX-CO I 1).(1)1-00 I 1).(1)(-00 I G.Cl)(-00 I 0.(1(1(-00 I 0.(l(l(o(ll) I ObX•OO I ObX•OO I 0.Cl)(-00 I 0.00[,(I) I 1).(1)(-00 I 1).(1)(-00 I O.CU-00 I OOOl:•CI) I ObX•(ll) I l).Cl)(-00

R804 1).(1)1-00 I l).0C(•CI) I 1).00{,(I) I l),OCC•CO I 1).(1)(-00 I l).OC(-00 I OOOl•OO I ObX•CI) I ObX-CO I l).Cl)(-00 I 1).(1)(-00 I G.Cl)(-00 I 0.(1(1(-00 I O.OOl•(ll) I ObX•OO I ObX•OO I 0.Cl)(-00 I 0,00[,(I) I 1).(1)(-00 I 1).(1)(-00 I 0.0C(-00 I OOOl:•CI) I ObX•(ll) I l).Cl)(-00

RBO S 1).(1)1-00 I l).0C(•CI) I 1).00{,(I) I l),OCC•CO I 1).(1)(-00 I l).OC(-00 I OOOl•OO I ObX•CI) I ObX-CO I l).Cl)(-00 I 1).(1)(-00 I G.Cl)(-00 I 0.(1(1(-00 I O.OOl•(ll) I ObX•OO I ObX•OO I 0.Cl)(-00 I 0,00[,(I) I 1).(1)(-00 I 1).(1)(-00 I 0.0C(-00 I OOOl:•CI) I ObX•(ll) I l).Cl)(-00

R806 l).Cl)(o(l(I I (t,OC(o(I) I 1),(1(1{+(1) I (t,IX(o(I) I l).(IM-00 I l).(U-00 I OJ)(J{•OO I 0.((lto(I) I 0.CU<(I) I l).((J{o(K) I l).(IM-<K) I Q.CIM-00 I O.CMX-00 I 0,(l(J{+(Jq, I O.CU•OO I O.CU•OO I o.c(J{o(l(I I 0.(l(lt+(I) I l).(IM-00 I CtbM-00 I o.c«-00 I 0J)Ql;o(I) I 0.CU+(ll) I l).((J{o(K)
fl1Th'l 1t1<1 .., i1lo,,, ls -MM1 meil 1,pbl1-, 1rf- ,di, t.r'i:l<., ~ fl itwl fl rJII XOn i,.,....l dllttnQI.
1141 TIM- IMlh ll of llwl :KIJl'U [f,oN IUlhCII 'fltl'I""'"" IOM) II Uiffl .

Peak hour
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APPENDIX 4-5

Predicted Pollutant Concentration (Air
Quality)



Appendix 4-5 - Predicted Pollutant Concentration

CODC-f'Dl'nlllOD (IIE/ID.J} 

Dally hi Oally 101b Dally ht OallyJ61b Uc:mrly ht Hourly 
A$Sl'$5mrnt PohJt PATRCrill E:a.sm.1g(m) Northing (rn) Lrnl(mAC) I.A'wl(mf'O) AIJDHI AJinual 191b A1.1nm11l M•thnurn M:111,:imum 

RSP
Ma:L'.t.Jnurn Mar.hnurn 

FSP
t\·h,:imnm l\•I.alimum N02 

RSP RSP FSP FSP N02 ;vn-,
Cril<rlA{AQO) - 100 so - so JS - 200 40

AP-01 M8351 833893.99 1!22103.34 I.S 655 91.98 63.SS 27.86 74.88 24.75 15.44 1'!4.63 154.43 37.95
AP-01 f38351 833893.99 1!22103.34 6.35 11.4 91.83 63.37 'lJ.70 74.75 24.55 15.29 193.67 148.26 33.15
AP-02 M8351 833881.li 1!22088.08 I.S 655 92.10 63.60 27.92 74.99 24.76 IS.SO 198.35 160.49 39.33
AP-02 [38351 83388131 822088.08 6.35 11.4 91.89 63.40 27.72 74,80 24.56 15.31 195.60 155.20 33.57
AP-03 f383Sl 833868.63 822072.83 1.5 6.55 92.48 63.76 28.13 15.35 24.82 l>.68 219.17 m.t4 43.92
AP-03 f38351 833868.63 1!22072.83 6.35 11.4 91.99 63.46 27.72 74.89 24.60 15.31 199.02 161.54 33.31
AP-04 M8351 833854.78 1!22084.34 I.S 655 92.41 63.61 28.06 75.28 24.72 15.62 219.16 176.41 41.98
AP-04 f38351 833854.78 1!22084.34 6.35 11.4 91.97 63.41 27.72 74.88 24.61 IS.Ji 199.42 162.47 33.31
AP-OS f383Sl 833840.93 822095.85 1.5 6.55 92.39 63.57 28.()4 75.26 24.68 15.60 221.02 176.54 41.34
AP-05 [38351 833840.93 82209S.8S 6.35 11.4 91.96 63.39 27.72 74,87 24.60 IS.31 202.73 163.04 33.'lJ
AP-06 f383Sl 833891.00 822105.75 1.5 6.55 91.95 63.50 27.83 74,86 24.71 1,,42 193.93 153.45 37,13
AP-06 M8351 833891.00 1!22105.75 6.35 11.4 91.83 63.36 'lJ.70 74.74 24.56 15.29 193.25 148.43 33.21
AD n< M O LS] 8'3891.00 st??[llS.7'i 10.~, IS.9 91."' "'-'I ?1.S9 74.n? "·"" l'i.19 [O'l,18 14'i.l? JO.II
AP-06 f38351 833891.00 1!22105.75 145 19.55 91.61 63.12 '1153 7454 24.41 15.14 191.21 140.45 28.41
AP-06 f383Sl 833891.00 822105.75 18 23.05 88.96 62.61 27.24 n.12 23.T/ 14.71 187.13 133.64 24.10
AP-06 M8351 833891.00 1!22105.75 215 26.55 88.91 62.56 27.21 nos 23.75 14.69 186.41 131.61 23.25
AP-07 f38351 833873.54 1!22084.74 i.S 6.SS 92.IS 63.58 27.95 15.04 24.73 15.52 201.29 163.16 39.63
AP-07 M8351 833813.54 1!22084.74 6.35 11.4 91.92 63.40 'lJ.73 74.83 24.58 15.32 197.02 157.88 33.75
AP-07 [38351 833873.54 822084.74 10.85 15.9 91.72 63.23 27.58 74,64 24.47 l>.18 192,41 147,29 29.69
AP-07 f383Sl 833873.54 822084.74 [4j 19.55 91.62 63.12 27.51 74,55 24.42 15.12 191.52 140,93 27.97
AP-07 f383Sl 833873.54 822084.74 18 23.05 88.96 62.62 27.23 n.13 23.78 14.70 187.38 132.63 23.80
AP-07 M8351 833873.54 1!22084.74 215 26.55 88.91 62.56 27.20 7208 23.76 14.68 186.70 131.04 23.08
AP-08 f38351 833848.83 1!22105.JS 1.5 655 92.08 63.40 27.87 74.91 24.61 IS.45 201.77 165.67 37.44
AP-08 M83Sl 83384883 822105.J'i 6.35 11.4 91.90 63.32 27.73 74.81 24.56 l'i.31 197.74 160.19 33.63
AP-08 f38.JS1 833848.83 822105.J'i 10.85 15.9 91.72 63.21 27.59 74.65 24.50 l'i.19 192.04 147.26 30.19
AP-08 f383Sl 833848.83 822105.35 [4j 19.55 91.62 63.14 27.53 74,55 24.45 15.13 190.32 143.22 28,44
AP-08 M8351 833848.83 1!22105.35 18 23.05 88.96 62.64 27.24 7213 23.80 14.72 186.51 134.13 24.15 
AP-08 f38351 833848.83 1!22105.35 215 26.55 88.91 62.58 27.21 720S 23.78 14.69 186.18 130.'!4 23.33
AP-09 f383Sl 833837.20 822115.02 1.5 6.55 92.09 63.39 27.87 74,98 24.59 15.45 207.16 167,03 37.38
AP-09 M8351 833837.20 1!22115.02 6.35 11.4 91.90 63.li 'lJ.73 74.81 24.55 IS.32 197.75 160.93 33.66
AP-09 f38351 833837.20 1!22115.02 10.85 15.9 91.72 63.21 27.60 74.65 24.50 IS.20 192.11 150.24 30.33
AP-09 f38151 833837.20 822115.02 14.'i 19.55 91.62 63.14 27.54 74.55 24.46 15.14 189.81 143.12 28.60
AP-09 f383Sl 833837.20 822115.02 18 23.05 88.97 62.65 27.24 n.13 23.81 14.72 186.13 134.88 24.30
AP-09 [38351 833837.20 822115.02 21.5 26.55 88.92 62.59 27,21 n.09 23.78 14,69 185.82 131.81 23.46
AP-IO f38351 833825.54 1!22124.64 1.5 6.55 92.12 63.40 27.89 75.01 24.58 15.46 215.75 168.60 37.81
AP-IO M8351 833825.54 1!22124.64 6.35 11.4 91.90 63.32 'lJ.73 74.81 24.55 IS.32 202.23 161.38 33.92
AP-IO f38351 833825.54 1!22124.64 10.85 15.9 91.72 63.22 27.60 74.64 24.50 IS.20 192.20 151.53 30.49
AP-10 f383Sl 833825.54 822124.64 [4j 19.55 91.62 63.15 27.54 74,55 24.46 15.14 189,48 144,49 28.15 
AP·IO f38351 833825.54 822124.64 18 23.05 88.97 62.66 27.25 7213 23.82 14.72 185.85 135.29 24,45
AP-10 [38351 833825.54 822124.64 21.5 26.55 88.92 62.60 27,22 n.09 23.79 14.70 185.59 132.36 23.59
AP-II f38351 833837.29 1!22138.78 1.5 655 91.96 63.32 27.80 74.86 24.56 15.38 196.67 159.69 35.83
AP-II f383Sl 833837.29 822138.78 6.35 11.4 91.84 63.26 27.72 74,76 24.53 15.31 194.86 155.13 33.62
AP-II f38351 833837.29 1!22138.78 10.85 15.9 91.71 63.19 27.62 74.63 24.49 IS.22 192.06 147.70 30.93
AP-II f383Sl 833837.29 822138.78 [4j 19.55 91.62 63.13 27.55 74,55 24.45 15.16 189,48 146.05 29.12
AP-II M8351 833837.29 1!22138.78 18 23.05 88.97 62.64 27.26 7213 23.81 14.73 185.77 136.35 24.67
AP-II f38351 833837.29 1!22138.78 21.5 26.55 88.92 62.59 27.22 7209 l'l.78 14.10 185.51 132.59 23.70
AP-12 f38351 833847.69 1!22151.30 1.5 655 91.90 63.29 'lJ.76 74.81 24.55 15.34 195.64 154.24 35.05
AP-12 f383Sl 833847.69 822151.30 6.35 11.4 91.80 63.2.'; 27.70 74,72 24.53 15.29 193.75 151.93 33.29
AP-12 [38351 833847.69 822151.30 10.8.'; 15.9 91.70 63.18 27.62 74,62 24.48 15.22 191.12 148,76 31.01
AP-12 f383Sl 833847.69 822151.30 [4j 19.55 91.62 63.12 27.56 74,55 24.44 15.16 189.36 145.32 29.J.l
AP-12 M8351 833847.69 1!22151.30 18 23.05 88.97 62.63 27.26 7214 23.80 14.74 185.70 137.47 24.86
AP-12 f38351 833847.69 1!22151.30 215 26.55 88.93 62.59 27.23 7209 23.78 14.71 185.43 132.25 23.84
AP-13 f383Sl 833866.19 822135.93 1.5 6.55 91.86 63.30 27.74 74.T/ 24.58 15.33 193.09 150.69 34.40
AP-13 f383Sl 833866.19 822135.93 6.35 11.4 91.79 63.26 27.69 74,71 24.54 15.28 192.12 149.39 32.91
AP-13 [38351 833866.19 822135.93 10.8.'; 15.9 91.70 63.19 27.61 74,62 24.48 15.21 190.37 147.05 30.73
AP-13 f38351 833866.19 1!22135.93 145 19.55 91.62 63.12 '1155 7455 24.44 IS.IS 189.83 144.72 29.06
AP-13 M8351 8]3866.19 822135.93 18 23.05 88.97 62.63 27.25 TI.IJ 23.79 14.73 186.10 137.04 24.62
AP-13 f38351 833866.19 1!22135.93 215 26.55 88.92 62.58 27.22 7209 23.77 14.70 185.76 132.'!4 23.63
AP-14 f383Sl 833861.54 822130.31 1.5 6.55 91.89 63.31 27.76 74,80 24.58 15.34 194.46 152.79 34.70
AP-14 M8351 833861.54 1!22130.li 6.35 11.4 91.81 63.26 'lJ.70 74.73 24.54 15.29 193.23 ISO.OJ 33.05
AP-14 [38351 833861.54 822130.31 10.8.'; 15.9 91.70 63.19 27.61 74,63 24.48 15.21 191.08 146,88 30.72
AP-14 f38351 833861.54 1!22130.li 145 19.55 91.62 63.12 '1155 7455 24.44 IS.IS 189.88 144.1!2 28.99
AP-14 f383Sl 833861.54 822130.31 18 23.05 88.97 62.63 27.25 n.13 23.80 14.JJ 186.16 137.18 24.54
AP-14 f38351 833861.54 822130.31 21.'i 26.55 88.92 62.58 27.22 72.09 23.T/ 14.70 185.81 132.88 23.57
AP-15 f383Sl 833816.25 822118.01 1.5 6.55 91.89 63.36 27.77 74,80 24.62 15.36 193.11 151.82 35.21
AP-15 [38351 833816.25 1!22118.01 6.35 11.4 91.81 63.30 'lJ.70 74.73 24.56 15.29 191.89 147.60 33.13
AP-15 f38351 833876.25 1!22118.01 10.85 15.9 91.70 63.20 27.60 74.63 24.48 IS.20 191.11 145.53 30.50
AP-15 f383Sl 833876.25 822118.01 [4j 19.55 91.62 63.12 27.54 74,55 24.43 15.14 190.63 142.67 28.73
AP-15 [38351 833816.25 1!22118.01 18 23.05 88.96 62.63 27.24 7213 23.78 14.72 186.76 135.37 24.32
AP-15 f38351 833876.25 1!22118.01 215 26.55 88.91 62.58 27.21 720S 23.76 14.69 186.28 131.66 23.40
TA-01 f383Sl 833893.99 822103.34 29.35 34.4 88.84 62.48 27.16 n.02 23.73 14,65 185,45 126,47 22.00
TA-01 rJSJSl 833893.99 1!22103.34 32.5 37.55 88.82 62.46 27.15 7200 23.12 14.63 185.21 124.65 21.65
TA-01 [38351 833893.99 822103.34 35.65 40.J 86.95 62.11 26.99 70.29 2ll2 14,42 168.18 118.85 19.69
TA-01 f38351 833893.99 1!22103.34 38.8 43.85 86.'!4 62.10 26.9S 70.28 23.32 14.41 167.53 117.56 19.43
TA-01 [38351 833893.99 822103.34 41.95 47 86.93 62.09 26.97 70.21 23.31 14.41 167.09 116.64 19.22
TA-02 f38351 833881.31 1!22088.08 29.JS 34.4 88.84 62.48 27.16 7202 23.73 14.64 18556 125.99 21.91
TA-02 f383Sl 833881.31 822088.08 32.5 37.55 88.82 62.46 27.15 n.oo 23.73 14,63 185.30 124.72 21.64
TA-02 [38351 83388Lll 822088.08 35.6.'; 40.J 86.95 62.11 26,99 70.29 2ll2 14,42 168.51 119.03 19.69
TA-02 f38351 833881.31 822088.08 38.8 43.8S 86.'!4 62.09 26.98 70.28 2ll2 14,41 167.78 117.10 19.44
TA-02 f38351 833881.li 1!22088.08 41.95 47 86.93 62.08 26.97 70.21 23.31 14.41 167.21 116.65 19.22
TA-03 M8351 833868.63 1!22072.83 29.JS 34.4 88.85 62.47 27.16 7203 23.74 14.64 185.67 124.93 21.91
T•-"' [38 "' 833868.lil ,mm?.8J 325 JUS 8&.&l 62.4'i 27.11 n.01 21 TI 14.lil l!tl.39 12187 21.65
TA-OJ f383Sl 833868.63 822072.83 35.6.'; 40.J 86.96 62.10 26.99 70.30 2J.33 14,42 168.85 118.31 19.69
TA-OJ [38351 833868.63 822072.83 38.8 43.85 86.94 62,09 26,98 70.28 2J.32 14,41 168.05 117,42 19.44
TA-OJ f38351 833868.63 1!22072.83 41.95 47 86.93 62.08 26.97 70.21 23.32 14.41 167.41 116.65 19.23
TA-04 f38151 8l3854.78 822084.34 29.35 34.4 8&85 62.48 27.16 n.02 23.74 14.65 185.70 125.05 22.04
TA-04 M8351 833854.78 1!22084.34 325 37.55 88.83 62.46 27.15 7200 23.73 14.64 185.43 124.11 21.71
TA-04 [38351 833854.78 822084.34 35.65 40.J 86.95 62.11 26.99 70.30 2J.33 14,42 169.20 119.06 19.75
TA-04 f38351 833854.78 1!22084.34 38.8 43.85 86.'!4 62.09 26.9S 70.28 23.32 14.41 168.34 117.66 19.49
TA-04 [38351 833854.78 822084.34 41.95 47 86.93 62,08 26,98 70.21 2J.32 14,41 167,70 116.65 19.21
TA-OS f38351 83384093 1!22095.85 29.35 34.4 88.85 62.49 27.17 7202 23.75 14.65 18554 125.30 22.12
TA-OS f383Sl 833840.93 822095.85 32.5 37.55 88.82 62.46 27.15 n.oo 2l74 14,64 185.33 124.79 21.77
TA--05 M8J51 833840.93 822095.85 35.65 40.7 86.95 62.11 26.99 70.29 23.33 14.42 168.87 117.90 19.80
TA--05 [38351 833840.93 822095.85 38.8 43.85 86.94 62.10 26.99 70.28 2J.32 14,42 168.14 117,68 19.54
TA-OS f38351 83384093 1!22095.85 41.95 47 86.93 62.09 26.9S 70.21 23.32 14.41 167.59 117.53 19.32
TA-06 M8351 833891.00 1!22105.75 29.JS 34.4 88.84 62.49 27.16 7202 23.73 14.65 185.48 126.64 22.01
TA-06 [38351 833891.00 822105.75 325 37.55 88.82 62.46 27.15 7200 23.72 14.63 185.23 124.72 21.66
TA-06 f383Sl 833891.00 822105.75 35.6.'; 40.J 86.95 62.11 26.99 70.29 2J.32 14,42 168.28 119.05 19.70
TA-06 [38351 833891.00 822105.75 38.8 43.85 86.94 62.10 26,98 70,28 2J.32 14,41 167,61 117.55 19.45



Appendix 4-5 - Predicted Pollutant Concentration

CODC-f'Dl'nlllOD (IIE/ID.J} 

Dally hi Oally 101b Dally ht OallyJ61b Uc:mrly ht Hourly 
A$Sl'$5mrnt PohJt PATRCrill E:a.sm.1g(m) Northing (rn) Lrnl(mAC) I.A'wl(mf'O) AIJDHI AJinual 191b A1.1nm11l M•thnurn M:111,:imum 

RSP 
Ma:L'.t.Jnurn Mar.hnurn 

FSP 
t\·h,:imnm l\•I.alimum N02 

RSP RSP FSP FSP N02 ;vn-,
Cril<rlA{AQO) - 100 so - so JS - 200 40

TA.OS M8351 833891.00 822105.75 41.95 47 86.93 62.00 26.97 70.21 23.31 14.41 167.14 116.64 19.23
TA.f11 f38351 833873.54 822084.74 29.35 34.4 88.84 62.48 27.16 7202 23.73 14.64 185.62 125.93 21.98
TA.f11 M8351 833873.54 822084.74 325 37.55 88.82 62.46 27.15 72.00 23.73 14.63 185.35 124.22 21.65
TA.f11 [38351 833873.54 822084.74 35.6.> 40.J 86.9S 62.11 26.99 70.29 2J.32 14,42 168.74 117,93 19.70
TA.f11 f38351 833873.54 822084.74 38.8 43.85 86.94 62.00 26.98 70.28 2JJ2 14,41 167,96 117.53 19.45
TA.f11 f38351 833813.54 822084.74 41.95 47 86.93 62.08 26.97 70.21 23.31 14.41 167.40 116.65 19.23
TA-<lll M8351 833848.83 822105.35 29.35 34.4 88.84 62.49 27.17 7202 23.74 14.65 185.48 125.29 22.12
TA-<lll f38351 833848.83 822105.35 325 37.55 88.82 62.47 27.15 72.00 23.73 14.64 185.21 124.78 21.77
TA-<lll f38351 833848.83 822105.3.> 35.M 40.J 86.95 6W 26.99 70.29 2J.33 14,42 168.61 117.74 19.80
TA-<lll [38351 833848.83 82210S.JS 38.8 43.8S 86.94 62.10 26.99 70.28 23.32 14.42 167.93 117.59 19.54
TA-<lll f38351 833848.83 822105.35 41.95 47 86.93 62.00 26.98 70.21 2JJ2 14,41 167.43 117,48 19.31
TA-09 M8351 833837.20 822115.02 29.JS 34.4 88.84 62.50 27.17 7202 23.74 14.M 185.28 126.20 22.19
T "" M O LS] 8':l8'7.?" >t??IIS.ro l? I 17.IS 88.8? r.?.47 ?1.lo 7?,00 ?l.74 14."" 181.1? 1?4,st? ?1.8?
TA-09 f38351 833837.20 822115.02 35.M 40.7 86.95 62.12 27.00 70.29 23.33 14.43 167.92 117.68 19.85
TA-09 f38351 833837.20 822115.02 38.8 43.85 86.94 62.10 26.99 70.28 2J.32 14,42 167,43 117.55 19.58
TA-09 M8351 833837.20 822115.02 41.95 47 86.93 62.00 26.98 70.21 23.32 14.41 167.01 117.27 19.35
TA-10 f38351 833825.54 822124.64 29.JS 34.4 88.84 62.51 27.17 72.02 2l7S 14.M 185.13 126.88 :>:2.21
TA-IO M8351 833825.54 822124.64 325 37.55 88.82 60.48 27.16 72.00 23.74 14.64 184.70 125.08 21.89
TA-IO [38351 833825.54 822124.64 35.6.> 40.J 86.95 62.12 27.00 70.29 23.33 14.43 167,41 117,65 19.90
TA-IO f38351 83382.>.54 822124.64 38.8 43.85 86.94 62.11 26.99 70.28 2JJ2 14,42 167.05 117.53 19.62
TA-IO f38351 833825.54 822124.64 41.95 47 86.93 62.00 26.98 70.21 2J.32 14,41 166.79 117.32 19.38
TA-II M8351 833837.29 822138.78 29.JS 34.4 88.SS 62.51 27.17 7202 23.74 14.66 184.91 126.64 22.28
TA-II f38351 833837.29 822138.78 325 37.55 88.83 62.48 27.16 72.DI 23.73 14.64 184.40 125.21 21.89
TA-II M8351 8JJ837.29 822138.78 35.M 40.l 86.96 6213 27.00 70.30 23.33 14.43 167.17 117.61 19.90
TA-11 [38.351 833837.29 822138.78 38.8 43.85 86.94 62.11 26.99 70.28 23.32 14.42 166.86 117.50 19.62
TA-11 f38351 833837.29 822138.78 41.95 47 86.93 62.00 26.98 70.27 2JJ2 14,41 166.65 117,42 19.38
TA-12 M8351 833847.69 822151.30 29.JS 34.4 88.SS 62.51 27.17 72.03 23.74 14.66 184.67 128.52 22.32
TA-12 f38351 833847.69 822151.30 325 37.55 88.83 62.48 27.16 72.DI 23.73 14.64 184.16 127,07 21.91
TA-12 f38351 833847.69 822151.30 35.65 40.J 86.96 62.13 27.00 JO.JO 23.33 14.43 166.98 119.05 19.91
TA-12 M8351 833847.69 822151.30 38.8 43.85 86.95 62.11 26.99 70.29 23.32 14.42 166.72 117.47 19.62
TA-12 f38351 833847.69 822151.30 41.95 47 86.93 62.10 26.98 70.28 23.32 14.41 166.55 117.40 19.38
TA-13 f38151 83386619 822135.93 29.35 34.4 88.85 62.SO 27.17 72,02 23.74 14.M 185.20 126.48 2'1.19
TA-13 f38351 83386619 822135.93 32.5 37.55 88.&3 62.48 27.16 72.DI 23.73 14,64 185.00 125.32 21.81
TA-13 [38351 83386619 822135.93 35.M 40.7 86.96 62.12 27.00 JO.JO 2JJ2 14,42 167.60 119.05 19.82
TA-13 f38351 833866.19 822135.93 38.8 43.85 86.94 62.11 26.99 70.29 23.32 14.42 167.11 Ill.SO 19.55
TA-13 M8351 833866.19 822135.93 41.95 47 86.93 62.00 26.98 70.21 23.31 14.41 166.86 117.42 19.32
TB-01 f38351 833861.54 822130.31 29.JS 34.4 88.SS 62.50 27.17 72.02 23.74 14.M 185.24 126.06 22.11
TB-01 f38351 833861.54 822130.31 32.5 37.55 88.83 62.47 27.15 72.00 23.73 14,64 185.08 125.44 21.80
TB-01 f38351 833861.54 822130.31 35.M 4().J 86.96 62.12 27.00 70.30 23.32 14,42 167,74 119.0S 19.82
TB-01 [38351 833861.54 822130.31 38.8 43.85 86.94 62.11 26.99 70.28 2JJ2 14,42 167.28 117.51 19.55
TB-01 f38351 833861.54 822130.31 41.95 47 86.93 62.00 26.98 70.21 23.31 14.41 166.94 117.43 19.32
TB-O'l f38351 833876.25 822118.01 29.35 34.4 88.84 62.49 27.16 72.Dl 23.73 14.M 185,41 126.46 Zl.D9 
TB-O'l f38351 833876.25 822118.01 32.5 37.55 88.83 62.47 27.15 72.00 23.73 14.64 185.25 125.08 21.73
TB-O'l f38351 833816.25 822118.01 35.6.'; 40.7 86.96 62.12 26.99 70.30 2ll2 14,42 168.44 119.39 19.76
TB-O'l M8351 833816.25 822118.0I 38.8 43.85 86.94 62.IO 26.98 70.28 23.32 14.41 167.75 Ill.SJ 19.50
TB-O'l f38351 833876.25 822118.01 41.95 47 86.93 62.09 26.98 70.21 2.'l.31 14,41 167.26 116,74 19.21
TB-03 f38351 833618.53 822095.91 29.35 34.4 88.86 62.59 27.21 72.03 23.82 14.69 185.79 128.80 23.40
TB-03 f38351 833618.53 822095.91 32.5 37.55 88.83 62.56 27.19 72.DI 23.80 14,67 185.46 127.74 22.84 
TB-03 [38351 833618.53 822095.91 35.M 40.7 86.96 62.20 27Jl3 70.30 23.38 14,45 169.13 120.92 20.69
TB-03 f38351 833618.53 822095.91 38.8 43.85 86.95 62.17 27Jll 70.29 2ll7 14,44 168.36 119.50 20.27
TB-03 M8351 833618.53 822095.91 41.95 47 86.93 62.IS 27.00 70.21 23.36 14.43 167.81 118.26 19.92
TB-04 f38351 833624.49 822078.96 29.JS 34.4 88.86 62.59 27.21 72.03 23.81 14.69 185.98 128.07 23.31
TB-04 f38351 833624.49 822078.96 32.5 37.55 88.83 62.56 27.19 72.DI 23.79 14.67 185.62 127.17 22.77
TB-04 f38351 833624.49 822078.96 35.M 40.J 86.96 62.20 27.02 70.30 23.38 14,45 169.76 119.14 20.63
TB-04 [38351 833624.49 822078.96 38.8 43.85 86.94 62.17 27Jll 70.29 2ll7 14,44 168.82 118.56 20.22
TB-04 f38351 833624.49 822078.96 41.95 47 86.93 62.IS 27.00 70.21 23.35 14.43 168.14 118.0S 19.81
TB-OS MSJ.51 8)3630.17 822060.43 29.35 34.4 88.86 62.59 27.20 72.03 23.81 14.68 186.21 127.69 23.23
TB-OS f38351 833630.n 822060.43 32.5 37.55 88.83 62.56 27.19 72.DI 23.79 14.67 185.87 125.87 22.70
TB-OS f38351 833630.77 822060.43 35.6.'> 40.7 86.96 62.20 2702 70.30 23.)7 14,45 170.87 118.71 20.57
TB-OS M8351 833630.n 822060.43 38.8 43.85 86.94 62.17 27.01 70.28 23.36 14.44 169.68 117.99 20.11
TB-OS [38351 833630.n 822060.43 41.95 47 86.93 62.15 27.00 70.21 23.35 14,42 168.78 117,61 19.82
TB.OS f38351 833638.16 822039.43 29.JS 34.4 88.86 62.59 27.20 72.04 23.80 14.68 186.67 126.58 23.15
TB.OS f38351 833638.16 822039.43 32.5 37.55 88.84 6256 27.18 72.DI 23.78 14,67 186.20 125.80 22.63
TB.OS f38351 833638.16 822039.43 35.M 40.l 86.96 62.19 27.02 JO.JO 23.37 14.45 172.31 119.13 20.51
TB.OS f38351 833638.16 822039.43 38.8 43.85 86.94 62.17 27.01 70.29 23.36 14,4) 170.80 119.07 20.12
TB.OS [38351 833638.16 822039.43 41.95 47 86.93 62.IS 26.99 70.21 23.35 14.42 169.62 117.47 19.78
TB.f11 f38351 833619.68 822033.12 29.JS 34.4 88.86 62.59 27.20 72.04 23.80 14.68 186.70 128.55 23.16
TB.f11 f38351 833619.68 822033.12 32.5 37.55 88.84 62.56 27.18 72.DI 23.78 14,67 186.25 125.94 22.65
TB.f11 [38351 833619.68 822033.12 35.M 40.l 86.96 62.19 27.02 70.30 23.37 14.45 172.SO 119.15 20.53
TB.f11 f38351 833619.68 822033.12 38.8 43.85 86.94 62.17 27.01 70.28 23.36 14.43 171.00 119.11 20.14
TB.f11 f38351 833619.68 822033.12 41.95 47 86.93 62.15 26.99 70,21 23.35 14,42 169.81 117,47 19.79
TB-08 r1s1s1 833602.12 822026.90 29.JS 34.4 88.86 62.59 27.20 72,03 23.80 14.68 186.72 128.IO 23.1'1
TB-<lll [38351 833602.12 822026.90 32.5 37.55 88.83 62.56 27.18 72.DI 23.78 14,67 186.28 126.06 22.66
TB-<lll f38351 833602.12 822026.90 35.M 40.7 86.96 62.20 27.02 70.30 23.37 14.45 172.60 119.68 20.54
TB-<lll [38351 833602.12 822026.90 38.8 43.85 86.94 62.17 27.01 70.28 23.36 14.43 171.12 118.63 20.14
TB-<lll f38351 833602.12 822026.90 41.95 47 86.92 62.IS 26.99 70.21 23.35 14.42 169.93 116.62 19.80
TB-09 f38351 833594.66 822048.19 29.35 34.4 88.86 6259 27.20 72.oJ 23.81 14,68 186.41 128.74 23.25
TB-09 [38351 833594.66 822048.19 32.5 37.55 88.83 62.56 27.19 72.DI 23.79 14,67 186.00 127,43 22.73
TB-09 f38351 833594.66 822048.19 35.65 40.J 86.96 62.20 27.Dl 70.30 23.37 14,45 171.21 119.18 20.60
TB-09 f38351 833594.66 822048.19 38.8 43.85 86.94 62.17 27.01 70.28 23.36 14.44 169.96 118.01 20.20
TB.M M8351 833594.66 822048.19 41.95 47 86.92 62.IS 27.00 70.21 23.35 14.42 169.00 116.80 19.85
TB-IO [38 "' 833.187.11 ..,,rn.s.1s ?<l.J\ 34.4 88.8.1 e,_so 27.21 72.03 2l8I 14.69 186.32 128.17 21."14
TB-10 f38351 833587.75 822068.18 32.5 37.55 88.83 6256 27.19 72.DI 23.79 14,67 185.88 127.27 22.80
TB-10 [38351 833587.15 822068.18 35.6.'; 40.7 86.96 62.20 27.02 70.30 23.38 14,45 170.50 119.01 20.67
TB-IO f38351 833587.75 822068.18 38.8 43.85 86.94 62.17 27.01 70.28 23.37 14.44 169.34 118.46 20.26
TB-IO f38151 833587.15 822068.18 41.95 47 86.93 62.15 27.00 70.27 23.36 14.43 168.49 117.42 19.90
TB-II M8351 833582.49 822083.39 29.JS 34.4 88.SS 62.60 27.21 72.03 23.82 14.69 186.31 127.98 23.43
TB-II [38351 83358249 822083.39 32.5 37.55 88.83 62.56 27.19 72.DI 23.80 14,67 185.83 127,08 22.87
TB-II f38351 833582.49 822083.39 35.M 40.7 86.96 62.20 27.03 70.30 23.38 14.45 170.22 120.61 20.73
TB-II [38351 833582.49 822083.39 38.8 43.85 86.94 62.18 27Jll 70.28 2ll7 14,44 169.09 119.16 20.31
TB-II f38351 833582.49 822083.39 41.95 47 86.93 62.16 27.00 70.21 23.36 14.43 168.30 117.70 19.95
TB-12 f38351 833600.51 822089.6.> 29.35 34.4 88.85 62.60 27.21 72.oJ 23.82 14,69 186.02 128.85 23.42
TB-12 M83Sl 833600.51 822089.65 32.5 37.55 88.83 62.56 27.19 72.01 23.80 14.67 185.62 127.04 2'1.86
TB-12 [38351 833600.51 822089.M 35.M 40.J 86.96 62.20 27Jl3 70.30 23.38 14,45 169.58 120.34 20.71
TB-12 f38351 833600.51 822089.65 38.8 43.85 86.94 62.18 27.01 70.28 23.37 14.44 168.66 119.22 20.30
TB-12 M8351 833600.51 822089.65 41.95 47 86.93 62.16 27.00 70.21 23.36 14.43 168.00 117.97 19.93
BC-01 [38351 833618.53 822095.91 1.5 6.55 92.04 63.65 27.76 74.94 24.79 IS.JS 197.77 154.67 34.70
BC-01 f38351 833618.53 822095.91 8 13.05 91.86 63.48 27.69 74,77 24.71 15.28 196.03 150.17 32.91
BC-01 [38351 833618.53 822095.91 11.6 16.65 91.14 63.36 27.64 74,66 24.64 15.24 194.48 147,77 31.55
BC-01 M8351 813618.53 822095.91 15.2 20.25 91.64 63.27 27.59 74.51 24.58 15.19 192.90 145.82 30.26



Appendix 4-5 - Predicted Pollutant Concentration

CODC-f'Dl'nlllOD (IIE/ID.J} 

Dally hi Oally 101b Dally ht OallyJ61b Uc:mrly ht Hourly 
A$Sl'$5mrnt PohJt PATRCrill E:a.sm.1g(m) Northing (rn) Lrnl(mAC) I.A'wl(mf'O) AIJDHI AJinual 191b A1.1nm11l M•thnurn M:111,:imum 

RSP
Ma:L'.t.Jnurn Mar.hnurn 

FSP
t\·h,:imnm l\•I.alimum N02 

RSP RSP FSP FSP N02 ;vn-,
Cril<rlA{AQO) - 100 so - so JS - 200 40

ecm M8351 833618.53 822005.91 18.8 23.85 88.98 62.76 2730 72.14 23.92 14.n 188.16 134.71 25.91
BC-01 f38351 833618.53 822005.91 22.4 27.45 88.92 62.f/J 27.26 72.00 23.88 14.74 187.01 132.21 24.96
BC-01 M8351 833618.53 822005.91 26 31.0S 88.88 62.64 27.23 72.06 23.84 14.71 186.29 130.20 24.00
BC--01 [38351 83l<il8.53 822005.91 30_1 35.55 88.8S 62.58 27.'/!J n.oi il.81 14.68 185.66 128.38 23.19
BC--01 f38351 83l<il8.S3 822005.91 35 40.05 SS.82 62.54 27.18 72.00 23.78 14.66 185.28 liS.85 il.45 
BC-02 f38351 833624.49 822078.96 1.5 655 91.91 63.51 27.70 74.82 24.73 15.29 195.67 152.00 33.13
BC-02 M8351 833624.49 822078.96 8 13.05 91.81 63.42 27.66 74.73 24.67 15.25 194.61 149.90 32.00
BC-02 f38351 833624.49 822078.96 11.6 16.65 91.72 63.34 27.62 74.65 24.62 15.22 193.61 148.44 30.99
BC-02 f38351 83l<i24.49 822078.96 15,2 20.25 91.64 63.27 27.58 74.57 24.5? 15.18 192.52 145.94 29.92
BC-02 [38351 833624.49 822078.96 18.8 23.8S 88.98 62.74 27.29 72.IS 23.91 14.77 188.13 134.44 25.75
BC-02 f38351 83l<i24.49 822078.96 22.4 27.45 SS.93 62.68 27.26 n.10 23.87 14.74 187.22 132.66 24.81
BC-02 M8351 833624.49 822078.96 26 31.0S 88.89 62.63 27.23 72.06 23.84 14.71 186.SO 130.97 23.98
D<'M M O JS] 8 ,.,_..49 ~,-,., 8."" 301 ll.lS 88.RI ,.,_sg ?1_?(1 7?,0? ?l.80 14.68 181.84 l?J,71 ruo
BC-02 f38351 833624.49 822078.96 35 40.0S 88.82 62.54 27.17 72.00 23.78 14.66 185.41 126.30 22.39
BC--03 f38351 83l<i30.77 822000.43 I.S 6.55 91.83 63.43 27.66 74.75 24.68 15.26 195.00 150.40 32.17
BC--03 M8351 833630.n 822001.43 8 13.05 91.76 63.37 27.63 74.68 24.64 15.23 194.21 149.10 31.33
BC--03 f38351 833630.n 822000.43 11.6 16.65 91.JO 63.32 27.60 74,63 24.60 IS.20 193.44 146.51 30.52
BC--03 M8351 833630.n 822001.43 152 20.25 91.63 63.26 2757 74.51 24.55 15.17 192.51 144.03 29.60 
BC--03 [38351 83:l<il0.77 822000.43 18.8 23.85 88.98 62.74 27.28 72..IS 23.90 14.76 188.33 133.40 25.53
BC--03 f38351 83:l<il0.77 822000.43 22.4 27.45 88.93 62.68 27.25 n.10 23.86 14.73 187.51 131.62 24.66
BC--03 f38351 83:l<il0.77 822000.43 26 31.0S 88.89 62.63 27.23 72..06 23.83 14.71 186.81 130.08 23.88
BC--03 M8351 833630.n 822001.43 305 35.55 88.8S 62.58 27.20 72.02 23.80 14.68 186.11 126.52 23.03
BC--03 f38351 833630.n 822001.43 35 40.0S SS.82 62.53 27.17 72.00 23.78 14.66 185.62 125.42 22.33
BC--04 M8351 8Jl<il8.16 822039.43 1.5 6.55 91.78 63.38 27.64 74.70 24.65 15.23 195.38 148.29 31.51
BC--04 [38.351 Sll<il8.l6 822039.43 8 13.0S 91.73 63.34 27.61 74.65 24.61 15.21 194.66 147.75 JO.SI
BC--04 f38351 8Jl<il8.l6 822039.43 11.6 16.65 91.68 63.JO 27.59 74.61 24.5? 15.19 193.95 144.39 JO.II
BC--04 M8351 833638.16 822039.43 152 20.25 91.62 63.25 2756 7456 24.53 15.16 193.11 142.31 29.31
BC--04 f38351 833638.16 822039.43 18.8 23.85 88.98 62.12 27.28 72.15 23.88 14.75 188.88 132.13 25.33
BC--04 f38351 8Jl<il8.l6 822039.43 22.4 27.45 SS.93 62.67 27.25 n.10 23.85 14.73 188.03 130.67 24.52
BC--04 M8351 833638.16 822039.43 26 JI.OS 88.89 62.63 27.22 7201 23.82 14.70 187.21 128.41 23.77
BC--04 f38351 833638.16 822039.43 305 35.55 88.8S 62.58 27.19 72.03 23.79 14.68 186.49 126.26 22.95 
BC--04 f38151 8Jl<il8.16 822039.43 35 40.05 88.82 62.53 27.17 n.oo 23.TI 14.65 18S.90 124.41 'll..27
BC--06 f38351 8Jl<il9.68 822033.12 I.S 6.55 91.78 63.37 27.63 74.70 24.63 15.23 194.85 149.83 31.43
BC--06 [38351 8Jl<il9.68 822033.12 8 ll.05 91.73 63.33 27.61 74.65 24.60 15.21 194.23 148.72. 30.74
BC-OS f38351 833619.68 822033.12 11.6 16.65 91.68 63.30 27.58 74.61 24.56 15.18 193.61 145.41 30.06
BC-OS M8351 833619.68 822033.12 152 20.25 91.63 63.25 2756 7456 24.53 15.16 192.88 143.01 29.21
BC-OS f38351 833619.68 822033.12 18.8 23.85 88.98 62.12 27.28 72.15 23.88 14.75 188.74 132.39 25.30
BC--06 f38351 8Jl<il9.68 822033.12 22.4 27.45 88.94 62.67 27.25 n.10 23.85 14.72 187.98 130.57 24.51
BC-05 f38351 833619.68 822033.12 26 31.0S 88.89 62.63 27.22 72.0J 23.82 14.70 187.21 130.10 23.78
BC--06 [38351 8Jl<il9.68 822033.12 30,5 35.55 SS.8S 62.58 27.19 72..oJ 23.79 14.68 186.53 127.23 2:2.97
BC-OS f38351 833619.68 822033.12 35 40.0S SS.82 62.53 27.17 72.00 23.77 14.65 185.95 124.00 22.29
BC--06 f38351 8Jl<i02l2 822026.90 I.S 6.55 91.78 63.l<i 27.63 74.70 24.62 15.23 194.47 149.28 31.45
BC--06 f38351 83l<i0212 822026.90 8 13.0S 91.73 63.33 27.61 74.65 24.59 15.20 193.92 148.19 30.73
BC--06 f38351 8Jl<i02l2 822026.90 11.6 16.65 91.68 63.JO 27.58 74.61 24.56 15.18 193.36 145.90 30.04
BC--06 M8351 83l<i0212 822026.90 152 20.25 91.63 63.26 2755 7456 24.52 15.16 192.70 141.97 29.25
BC--06 f38351 83l<i0212 822026.90 18.8 23.SS SS.98 62.12 27.27 72.lS 2.'l,88 14.75 188,64 132,56 2.1,29
BC--06 f38351 83l<i0212 822026.90 22.4 27.45 SS.94 62.67 27.25 72.!0 23.85 14.72 187.93 130.45 24.50
BC--06 f38351 8Jl<i02l2 822026.90 26 JI.OS 88.89 62.6.'j 27.22 72..06 23.82 14.70 187.27 129.97 23.78
BC--06 [38351 8Jl<i02l2 822026.90 30,5 35.55 SS.8S 62.58 27.19 72..oJ 23.79 14.68 186.55 127.14 2:2.97
BC--06 f38351 83l<i02l2 822026.90 35 40.05 SS.82 62.54 27.17 71.99 23.n 14.65 185.99 124.33 22.29
BC--07 M8351 833594.66 822048.19 1.5 655 91.83 63.43 27.66 74.75 24.65 15.25 19456 150.93 32.05
BC--07 f38351 833594.66 822048.19 8 13.0S 91.n 63.37 27.62 74.69 24.61 15.22 193.90 149.61 31.20
BC--07 f38351 833594.66 822048.19 11;; 16.65 91.70 63.33 27.60 74.63 24.5S 15.20 193.26 147.79 30.40
BC--07 f38351 833594.66 822048.19 15,2 20.25 91.64 63.27 27.56 14.57 24.54 15.17 192.51 144.32 29.51
BC--07 [38351 833594.66 822048.19 18.8 23.85 SS.99 62.73 27.28 72..IS 23.89 14.76 188.38 133.75 25.48
BC--07 f38351 833594.66 822048.19 22.4 27.45 88.93 62.68 27.25 72.!0 23.86 14.73 187.62 131.40 24.64
BC--07 M8151 833594.66 822048.19 26 JI.OS 88.89 62.63 27.23 72..06 23.83 14.70 186.95 130.33 23.88
BC--07 f38351 833594.66 822048.19 305 35.55 88.8S 62.58 27.20 72.02 23.80 14.68 186.25 128.30 23.05
BC--07 f38351 833594.66 822048.19 35 40.05 SS.81 62.54 27.17 71.99 23.78 14.66 185.73 124.83 22.36
BC--08 M8351 833587.75 822068.18 1.5 655 91.92 63.SJ 27.f/J 74.83 24.69 15.29 196.04 152.56 33.02
BC--08 [38351 8Jl'i87.75 822068.18 8 ll.05 91.82 63.44 27.65 74,73 24.64 15.25 195.0J 150.27 31.88
BC--08 f38351 833587.75 822068.18 11.6 16.65 91.73 63.l<i 27.61 74.65 24.60 15.21 194.14 147.97 30.88
BC--08 f38351 8Jl'i87.7S 822068.18 15,2 20.25 91.65 63.28 27.58 74.58 24.56 15.18 193.00 146.04 29.83
BC--08 f38351 833587.75 822068.18 18.8 23.8S 88.98 62.74 27.29 72..IS 23.90 14.76 188.69 134.25 25.70
BC--08 f38351 8Jl'i87.7S 822068.18 22.4 27.45 SS.93 62.69 27.26 n.10 23.87 14.73 187.73 132.50 24.79
BC--08 [38351 833587.75 822068.18 26 JI.OS 88.89 62.63 27.23 72.06 23.84 14.71 186.92 130.75 23.99
BC--08 f38351 833587.75 822068.18 305 35.55 88.84 62.58 27.20 72.02 23.80 14.68 186.14 127.81 23.14
BC--08 f38351 8ll'i87.7S 822068.18 35 40.05 SS.81 62.54 27.18 71.99 23.78 14.66 185.61 125.78 22.42
BC--09 [38351 833582.49 822083.39 1.5 655 9205 63.67 27.15 74.95 24.74 15.34 199.!0 155.46 34.39
BC--09 f38351 833582.49 822083.39 8 13.0S 91.87 63.49 27.68 74.78 24.67 15.27 197.43 150.43 32.65
BC--09 f38351 8ll'i82.49 822083.39 11.6 16.65 91.74 63.38 27;;3 74,67 24.62 15.23 195.88 147,86 JI.JS
BC--09 r1s1s1 833582.49 822083.39 15.2 20.25 91.64 63.28 27.59 14.51 24.57 15.19 194.22 145.91 30.12
BC--09 [38351 8Jl'i82.49 822083.39 18.8 23.85 SS.98 62.76 27.30 72..14 23.91 14.77 189.32 134.69 25.89
BC--09 f38351 833582.49 822083.39 22.4 27.45 88.92 62.JO 27.26 72.00 23.87 14.74 188.02 132.23 24.93
BC,-09 [38351 833582.49 822083.39 26 JI.OS SS.88 62.64 27.23 72.06 23.84 14.71 187.00 130.26 24.10
BC--09 f38351 833582.49 822083.39 305 35.55 88.84 62.59 27.20 72.02 23.81 14.68 186.11 127.58 23.22
BC--09 f38351 8ll'i82.49 822083.39 35 40.05 SS.81 62.54 27.18 71.99 23.78 14.66 185.55 125.81 22.49
BC-10 [38351 833600.S I 822089.6.1 I.S 6.55 9204 63.66 27.75 74.94 24.76 15.34 198.27 154.85 34.48
BC-10 f38351 833600.Si 822089.65 8 13.0S 91.87 63.49 27.69 74,78 24.69 IS.28 196.62 150.52 32.74
BC!O f38351 83360051 822089.65 11.6 16.65 91.74 63.37 27.64 74.66 24.63 15.23 195.!0 148.14 31.43
BC!O M8351 83360051 822089.65 152 20.25 91.64 63.28 2759 74.57 24.5S 15.19 193.51 145.87 30.18
BC-10 [38 "' 8Slffi"l,SI ..,,noo_,;, 18.8 23.85 8&.98 "'.76 ?1_1(1 72..14 21.92 14.77 188.70 134.76 2.1.93
BC-10 f38351 833600.Sl 822089.6.1 22.4 27.45 SS.92 62.69 27.26 72..09 23.87 14.74 187.51 132.'l!J 24.95
BC-10 [38351 833600.SI 822089.6.1 26 JI.OS 88.88 62,64 27.23 72..06 23.84 14.71 186.62 130.24 24.10
BC!O f38351 83360051 822089.65 305 35.55 88.8S 62.58 27.20 72.02 23.81 14.68 185.86 128.44 23.21
BCIO f38151 83360051 822089.65 JS 40.0S 88.87 62.54 27.18 71.99 23.78 14.66 18S.40 125.66 22.48

,-c------•E.xaedance ofAnnual NOl (40 pg/In ')



APPENDIX 4-6

Summary of Annual Averaged N02
Concentration (Air Quality)



Annual Averaged N0 2 Concentration (µg/m
3
) at different Height 

Assessment Point mAG 1.5 6.35 10.85 14.5 18 21.5 
mPD 6.55 11.4 15.9 19.55 23.05 26.55 

AP-01 37.95 33.15
AP-02 39.33 33.57
AP-03 43.92 33.31
AP-04 41.98 33.37

E AP-05 41.34 33.27

:s AP-06 37.13 33.21 30.11 28.41 24.10 23.25
~ AP-07 39.63 33.75 29.69 27.97 23.80 23.080 
Cl. AP-08 37.44 33.63 30.19 28.44 24.15 23.33I

< AP-09 37.38 33.66 30.33 28.60 24.30 23.46
CII AP-10 37.87 33.92 30.49 28.75 24.45 23.59.....
iii AP-11 35.83 33.62 30.93 29.12 24.67 23.70

AP-12 35.05 33.29 31.01 29.32 24.86 23.84
AP-13 34.40 32.91 30.73 29.06 24.62 23.63

AP-14 34.70 33.05 30.72 28.99 24.54 23.57

AP-15 35.21 33.13 30.50 28.73 24.32 23.40

Annual Averaged N02 Concentration (µg/m3
) at different Height 

Assessment Point mAG 29.35 32.5 35.65 38.8 41.95 
mPD 34.4 37.55 40.7 43.85 47 

TA-01 22.00 21.65 19.69 19.43 19.22
TA-02 21.97 21.64 19.69 19.44 19.22
TA-03 21.97 21.65 19.69 19.44 19.23

< TA-04 22.04 21.71 19.75 19.49 19.27.... TA-05 22.12 21.77 19.80 19.54 19.32CII 
3 TA-06 22.01 21.66 19.70 19.45 19.230 
I- TA-07 21.98 21.65 19.70 19.45 19.23

I

< TA-08 22.12 21.77 19.80 19.54 19.31
CII TA-09 22.19 21.82 19.85 19.58 19.35.....
iii TA-10 22.27 21.89 19.90 19.62 19.38

TA-11 22.28 21.89 19.90 19.62 19.38
TA-12 22.32 21.91 19.91 19.62 19.38
TA-13 22.19 21.81 19.82 19.55 19.32
TB-01 22.17 21.80 19.82 19.55 19.32
T8-02 22.09 21.73 19.76 19.50 19.27
TB-03 23.40 22.84 20.69 20.27 19.92co .... TB-04 23.31 22.77 20.63 20.22 19.87

CII TB-OS 23.23 22.70 20.57 20.17 19.823 
0 TB-06 23.15 22.63 20.51 20.12 19.78I-
I T8-07 23.16 22.65 20.53 20.14 19.79

< TB-08 23.17 22.66 20.54 20.14 19.80CII ..... TB-09 23.25 22.73 20.60 20.20 19.85iii 
T8-10 23.34 22.80 20.67 20.26 19.90
T8-11 23.43 22.87 20.73 20.31 19.95
TB-12 23.42 22.86 20.71 20.30 19.93



Annual Averaged N0 2 Concentration (µg/m3
) at different Height 

Assessment Point mAG 1.5 8 11.6 15.2 18.8 22.4 26 30.5 35 
mPD 6.55 13.05 16.65 20.25 23.85 27.45 31.05 35.55 40.05 

X 
BC-01 34.70 32.91 31.55 30.26 25.97 24.96 24.09 23.19 22.45

cu BC-02 33.13 32.00 30.99 29.92 25.75 24.81 23.98 23.10 22.39a. BC-03 32.17 31.33 30.52 29.60 25.53 24.66 23.88 23.03 22.33E 
0 BC-04 31.51 30.81 30.11 29.31 25.33 24.52 23.77 22.95 22.27u 
u BC-05 31.43 30.74 30.06 29.27 25.30 24.51 23.78 22.97 22.29
.::::. BC-06 31.45 30.73 30.04 29.25 25.29 24.50 23.78 22.97 22.29C, 

I BC-07 32.05 31.20 30.40 29.51 25.48 24.64 23.88 23.05 22.36
co BC-08 33.02 31.88 30.88 29.83 25.70 24.79 23.99 23.14 22.42cu .. BC-09 34.39 32.65 31.35 30.12 25.89 24.93 24.10 23.22 22.49iii

BC-10 34.48 32.74 31.43 30.18 25.93 24.95 24.10 23.21 22.48

Exceedance of Annual N02 (40 µg/m')



APPENDIX 5-1

Predicted Traffic Flow at Peak Hour in Year
2049 





Predicted Traff ic Flow at Peak Hours of Year 2049 
At grade Speed AM Peak PM Peak Wrthin300m 

Road ID Road Direction Limit Assessment / Flyover (km/hr) Traffic %He~ Traffic %Heaw Boundary 
3 Chi111! Chern12 Road E8 At l!rade 70 5400 32 4550 35 N 
4 Cl1in,g Chenng Road WB At l!fade 70 4800 31 5200 29 N 
5 Chine Chem,g Road WB At erade 70 4750 31 5200 29 N 
6 Access Road of Caritas Medical Centre E8 At )trade 50 50 4 16 0 y 
7 Access Road of Caritas Medical Centre WB At/!Jade 50 18 40 50 4 y
8 Access Road of Caritas Medical Centre EB At erade 20 100 6 50 5 y 
9 Access Road of Caritns Medic.al Centre WB At 1,.rnde 20 50 16 50 0 y 
10 Access Road of Caritas Medical Centre EB At erade 50 200 12 200 12 y 
II Access Road of Caritas Medical Centre WB At orade 50 150 17 100 17 y 
12 Access Road 10 St. Raphae11s Catholic Cemete1y NB At)!Jade 50 13 25 11 27 y
13 Access Road to St. Raphaers Catholic Cemeteiy SB At j!rade 50 10 41 21 43 y
14 \Vine Mina Street EB At i,rade 50 100 9 50 19 y
15 \Vine Min~ $tree, WB Ati,rndc 50 50 28 50 13 y
16 \Vi.112 Mina Street EB At i,rade 50 100 8 50 15 y
17 Wiug Mini!. Street WB At/!Jade 50 50 26 50 6 y
21 Kin:a L1m Street WB Ati,rade 50 250 28 150 27 y 
22 Kiue Lam Street EB At erade 50 200 30 250 28 y
25 \Vin:!!. Hone Sn·eel WB At i,rade 50 200 29 500 27 y 
26 \Vin:!!. Hong Streel WB At j!rade 50 200 37 350 29 y
27 Wini!. Houe Street WB At erade 50 350 30 450 28 y
28 Wini!, Hong Street WB At/!Jade 50 150 28 300 27 y
29 \Vin:!!. Hone Streel WB At orade 50 150 37 100 34 y
30 Wing Houg Street WB At/!Jade 50 300 30 450 27 y
31 \Vin:!!. Hone Sn·eel WB At orade 50 100 40 150 32 y 
34 Castle Peak Road EB At orade 50 800 29 1150 27 y
35 Castle Peak Road EB At i,rade 50 1350 30 1200 27 y
36 Castle Peak Road EB At arade 50 1550 29 1600 27 y
37 Castle Peak Rood EB At erade 50 1250 38 1150 30 y
38 Castle Peok Road E8 At )!fade 50 1250 40 1200 26 y
39 Castle Peak Rood EB At erade 50 950 42 850 29 y
40 Castle Peak Rood EB At/!Jade 50 850 42 700 28 y 
41 Castle Peak Road EB At/!Jade 50 1000 42 800 29 y
42 Castle Peak Road EB At erade 50 I 150 42 1250 29 y
43 Castle Peak Road EB At i,rade 50 700 47 800 34 y 
44 Castle Peak Road EB At 2rade 50 850 42 900 28 y
45 Castle Peak Road EB At i,rade 50 600 42 700 29 y 
49 Cheun:2, Sha Wan Road EB At l!fade 50 2500 38 1650 35 y
51 Cheuna Sha Wan Road WB At grade 50 2350 43 2250 35 y
52 Cheun:a Sha Wan Road EB At i,rade 50 1600 42 1600 35 y
53 Cheuu11, Sha Won Rood EB At/!Jade 50 1850 44 2000 38 y
54 Cheuu2 Sha Wan Road WB Al •rade 50 1950 46 2050 43 y 
55 Cheuu2 Sha Wan Road EB At/!Jade 50 2200 43 2050 35 y 
56 Cheun:a Sha Wan Road WB At orade 50 1150 49 1200 44 y 
57 Chem12 Sha Wan Road EB At 2rade 50 1550 29 1250 23 y
59 Cheun~ Sha Wan Road WB At orade 50 900 32 1150 27 y
60 Cheun:2, Sha Wan Road WB At arade 50 850 47 1050 44 y
63 Chemie $bun Street E8 At erade 50 150 28 250 27 y
64 Cheung_ Yue Street EB At l!fade 50 150 28 150 27 y
66 Chcune Yee Street WB At erade 50 250 28 350 26 y
71 Lni Chi Kok Rond EB At Jtrndc 50 1900 36 1800 32 y 
72 Lai Chi Kok Road EB At/!Jade 50 850 29 950 25 y
73 Lai Chi Kok Road EB At erade 50 1050 31 850 28 y
74 L1i Chi Kok Road WB At i,rade 50 1000 31 1000 29 y 
75 L1i Chi Kok Road WB At j!rade 50 700 28 600 26 y
76 Lai Chi Kok Road EB At erade 50 650 31 600 31 y
77 Lai Chi Kok Road WB At/!Jade 50 1350 29 1300 30 y 
78 Lai Chi Kok Road EB At erade 50 700 34 550 32 y
79 Lai Chi Kok Road WB At/!Jade 50 llOO 28 950 30 y 
82 Tnn:2, Chan Streel EB At l!fade 50 950 37 900 33 y 
83 T1102 Chau Street WB At erade 50 400 30 300 30 y
88 West Kowloon Corridor EB Flyover 70 3600 26 3600 12 y 
89 West Kowloon Corridor WB Flyover 70 2650 25 3450 12 y
96 Po On Road NB At oracle 50 100 24 100 25 N
97 Po On Road SB At l!fade 50 50 42 50 31 N 
98 Po Ou Road NB At erade 50 50 25 50 25 N
99 Po Ou Road SB At erade 50 250 42 200 28 N 
106 Shun Ming Road NB At/!Jade 50 250 25 300 25 y
107 Slum Ming Road NB At orade 50 200 26 100 25 y
108 Shun Min~ Road NB At/!Jade 50 250 26 150 25 y
109 Slum Ming Road NB At erade 50 250 25 100 24 y
112 Kwon,g Shina Street SB At i,rade 50 150 42 400 28 y
113 Un Chan Street NB At i,rade 50 150 26 100 25 y
114 Un Chan Street NB At j!rade 50 800 28 700 27 y
I 15 Uu Chau Street NB At erade 50 700 39 700 31 y
116 Un Chau Street NB At )!fade 50 750 27 700 27 y
117 Un Chau Stree1 NB At erade 50 700 28 650 27 y



Predicted Traff ic Flow at Peak Hours of Year 2049 
At grade Speed AM Peak PM Peak Wrthin300m 

Road ID Road Direction Limit Assessment / Flyover (km/hr) Traffic %He~ Traffic %Heaw Boundary 
118 Un Chi111 Stree1 NB At l!rade 50 700 28 800 27 y
121 Tsap Fai Streel NB At j!fade 50 100 35 200 42 y
122 fuk Win2 S1ree< SB At erade 50 400 36 500 23 y
123 Fuk Wini?. S1reet SB At )trade 50 250 16 300 I 8 y 
124 Fuk \Va Stree1 NB At/!Jade 50 200 35 150 41 y
125 Fuk \Va Stree1 NB At erade 50 200 38 200 18 y 
126 Kwon~ Cheune Street SB At 1,.rnde 50 250 28 400 27 y 
127 Yu Chau West S1reet SB At erade 50 150 27 250 31 y 
128 Yu Chau West Srreet SB At orade 50 200 26 350 30 y 
129 Tai Nan \Vest Street NB At)!Jade 50 600 25 550 30 y
130 Tai Nan \Vest Street NB At j!fade 50 800 25 750 30 y
131 Tai N.111 \Vest Street NB At J?rade 50 1300 26 750 27 y
132 Tai Nan \Vest S1rcct NB Ati,,-nde 50 800 36 950 26 y
133 Tai Nan \Vest Street NB At J?rade 50 700 36 800 26 y
134 Tai Nan West S1reet NB At/!Jade 50 750 24 1050 22 y
145 Hai,-" Cheung Streel SB Atl!(ade 50 50 33 200 13 y 
146 Hai12 Chcm,2 Stree1 NB At erade 50 2,1 35 21 9 y
147 Foinme Street SB At J?rade 50 100 30 50 7 y 
148 Fortune Street NB At j!fade 50 50 29 100 15 y
149 Tau Lai Stree1 SB At erade 50 so 24 50 31 y
150 Tau Lai Stree1 NB At/!Jade 50 so 24 50 31 y
153 Cheung Wah Streer NB At orade 50 300 25 200 18 y
154 Cheuug Wah Stree1 NB At/!Jade 50 300 25 300 18 y
155 Cheung \Vah Streer SB At orade 50 250 25 200 18 y 
156 Cheung \Vah Streer SB At orade 50 800 27 700 21 y
157 Cl1eun2 Wah Street SB At J?rade 50 1400 32 950 23 y
158 Cheung \Vah Streel SB At arade 50 1200 33 900 25 y
159 Hin2 Wah S1rcc1 NB At erade 50 so 28 100 30 y
160 Hina Wah Srreet SB At )!fade 50 250 32 150 27 y
161 lfo12 Wah S1rec1 NB At erade 50 400 28 350 29 y
162 Hing Wah S1rcct SB At/!Jade 50 500 32 400 25 y 
163 Hing Wah S1rcct NB At/!Jade 50 550 30 650 24 y
164 Hin2 Walt S1rcct SB At erade 50 400 31 350 27 y
165 Hine, Wah Srreet NB At J?rade 50 400 28 400 27 y 
166 Hin2 Wah Street NB At 2rade 50 800 19 750 13 y
167 Hine. Wah Srreet SB At J?rade 50 650 39 600 33 y 
168 Hing Wah Srreet NB At )!fade 50 350 14 350 10 y
169 Hina Wah Srreet SB At grade 50 800 12 950 9 y
I 70 Hi,ne, Wah Srreet NB At J?rade 50 350 26 400 28 y
I 71 Hing W•h S1rcct SB At/!Jade 50 700 35 750 24 y
172 Hi112 Walt Street NB At •rade 50 500 26 450 27 y 
173 Hing Wah Street SB At/!Jade 50 700 35 750 24 y 
174 Hing Wah Srreet NB At orade 50 700 29 550 30 y 
175 Hin2 Wah Street SB At 2rade 50 550 33 650 27 y
181 Cheung Fat Streer NB At orade 50 50 27 50 29 y
182 Cheung Fat Streel NB At arade 50 100 28 so 28 y
I 83 Che1me f11t S1ree1 SB At 2rade 50 so 31 50 28 y
184 Un Chan Street NB At )!fade 50 50 34 50 14 y
187 Fa1 Tse11112 Stree1 NB At erade 50 250 30 150 31 y
188 r·a, Tseun~ StrCCI NB At Jtrndc 50 so 26 50 29 y 
189 Fa1 Tseuug Stree1 SB At/!Jade 50 150 32 200 27 y
190 Fa1 Tseun2 Stree1 NB At erade 50 so 29 50 29 y
191 F al T seuna Streel SB At J?rade 50 150 32 200 27 y 



APPENDIX 5-2

Traffic Noise Assessment Results (Base
Scenario)
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Predicted Traffi c Noise Level, dB(A) - (a) Base Scenario 

Tower A (Low Zone) - by flat 
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APPENDIX 5-3

Proposed Mitigation Measures & Traffic
Noise Assessment Results (Mitigated
Scenario- With Windows)



Proposed Noise Mitigation

Tower A (Low Zone) - by fa~ade
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Tower A (High Zone)- by fa~ade
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Noise Correct ion from the Mitigation, dB(A) 

Tower A (Low Zone) - by fa~ade
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Predicted Traffic Noise Level, dB(A) - (b) Mitigated Scenario: Acoustic Windows

Tower A (Low Zone) - by fa~ade 
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Predicted Traffic Noise Level, dB(A) - (b) Mitigated Scenario: Acoustic Windows 

Tower A (Low Zone) - by flat 
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Historical Aerial Photos



Appendix 7-1 Aerial Photos (Site A)

Year: 1945 Photo number: 681 5-4110
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l)l!sc:ription: The Site was part of the former Cheung Sha Wan (Bay), adjacent to the reclaimed land of Cheung Sha Wan.



Appendix 7-1 Aerial Photos (Site A) 

Year: 1963 Photo number: 1963-5948 

Description: (Top) Aerial view of Cheung Sha Wan. The reclamation of the land at the Site was
completed, while the reclamation works of the bay was still in progress. Buildings and
temporary strucn1res are also developed in the vicinity of the Site and the coastal area.
(Bottom) Temporary structures assumed to be squatter strucrures are recorded in the site.



Appendix 7-1 Aerial Photos (Site A) 

Year: 1967 Photo number: 1967-5500 
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De.s_cri11tian: Temporary structures at the Site have been removed, and ban-en land are observed.



Appendix 7-1 Aerial Photos (Site A)

Year: 1968 Photo number: 
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Descrif!.lion: Temporary structures are observed and the land is assumed to be used open area
storage of construction materials as piping materials are observed.



Appendix 7-1 Aerial Photos (Site A)

Year: 1975 Photo number: 1975 11994 
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Descri11_tion: The building for the existing Cheung Sha Wan Sports Centre was erected.



Appendix 7-1 Aerial Photos (Site A)

Year: 1984 Photo number: 1984 56990
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Description: No significant change is observed for the building. Some shrnbs were grown on the site.



Appendix 7-1 Aerial Photos (Site A)

Year: 2000 Photo number: CN28212
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Descri-11.tion: No major change in the Site is observed.



Appendix 7-1 Aerial Photos (Site A)

Year: 2020 Photo number: E116762C 
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Descri11_tion: No major change in the Site is observed.



Appendix 7-1 Aerial Photos (Site B)

Year: 1945 Photo number: 681 5-4110
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De!ic:_,-_iption: The Site was pat1 of the former Cheung Sha Wan (Bay).



Appendix 7-1 Aerial Photos (Site B)

Year: 1967 Photo number: 1967-5500
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Descri/!_tion: The land of the Site was reclaimed and vehicles in the Site are observed.



Appendix 7-1 Aerial Photos (Site B) 

Year: 1968 Photo number: 1968-1066 

Descrip_tion: The Site was generally paved. More vehicles and some open area storage of construction
materials are recorded in the site.



Appendix 7-1 Aerial Photos (Site B)

Year: 1973 Photo number: 06890

Description: No significant change was recorded.



Appendix 7-1 Aerial Photos (Site B) 

Year: 1975 Photo number: 11994 
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De.S.<.:ription: The temporary structures and vehicles were removed.



Appendix 7-1 Aerial Photos (Site B) 

Year: 1986 Photo number: A06287 
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Description: Apart from some shrubs that were being grown on the Site, no major change in the Site are observed, while the
existing Sham Shui Po Sports Ground near the Site was under construction and the development in the surrounding
areas was also in progress.



Appendix 7-1 Aerial Photos (Site B) 

Year: 1988 Photo number: A14737 
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DR-scri11.tion: In the southwest of the Site, the construction of the existing Cheung Sha Wan Path Sitting-out Area
(Blue) was substantially completed and the area was fully paved apart from the landscaped areas, while
the remaining area of the Site remained unchanged. The construction of Sham Shui Po Sports Ground
was completed.



Appendix 7-1 Aerial Photos (Site B) 

Year: 1993 Photo number: A35272 
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Des_<:_riJ!.tion: No significant change was recorded in the Cheung Sha Wan Path Sitting-out Area, while the remaining
area of the site was occupied by vehicles.



Appendix 7-1 Aerial Photos (Site B) 

Year: 2004 Photo number: CW60261 

Descri11.tion: The northern boundary of the Cheung Sha Wan Path Sitting-out Area was extended. The remaining
area of the Site was fully paved and was occupied by temporary structures, assumed to be site offices,
and vehicles.



Appendix 7-1 Aerial Photos (Site B) 

Year: 2015 Photo number: CW114351 

Des_cri11.tian_: More temporary structures and vehicles were also recorded in the site. Open area storage of
construction materials (yellow) are also observed.



Appendix 7-1 Aerial Photos (Site B) 

Year: 2019 Photo number: E053114C 

Descri11.tion: More temporary structures and vehicles were recorded in the site.



Appendix 7-1 Aerial Photos (Site B)

Year: 2020 Photo number: E116762C
Description: No significant change is observed.



APPENDIX 7-2

Correspondent from EPD and FSD
regarding for Land Contamination
Enquires



Fwd: Request for Records of Chemical Waste Producers and Chemic ...

Subject:Request for Records of Chemical Waste Producers and Chemical Spillage/ Leakage
Incidents at Sham Shui Po Study Area

Date:Mon, 26 Jul 202111:05:02 +0800
From:joescmok@e~d.gov.hk----

To:info@cinotech.com.hk
CC:wyiu@e~d.gov.hk, karinhwwong@e~d.gov.hk------ -----

Dear Mr Colman Wong,

I refer to the letter signed by KS LEE of Cinotech Consultants Limited dated 14 July
2021 to us for the captioned request.

2. A registry of Chemical Waste Producers in the concerned area is available in the
Territory Control Office of the Environmental Protection Department. Please contact our
Mr Eric FUNG at 2835 1027 for making an appointment to view the records.

3. This office has no record of previous chemical spillage/ leakage incident for the
concerned area. You may check with other relevant department(s) for such information as
appropriate.

Best regards
Joe MOK
E(RW)Sl / EPD
Tel.: 2417 6673

1 of 1 20-Aug-21, 1:10 PM



j,t{j ~fl ~ 
11' ffli 1L ft fldJ) 1111. Jk $ lm ltE !I 1 M

$,llf Ito JI. • ill! * •
FIRE SERVICES DEPARTMENT

FIRE SERVICES HEADQUARTERS BUILDING,
No.I Hong Chong Road,

Tsim Sha Tslli East, Kowloon,
Hong Kong.

2fi:l&ffl~ OUR REF. 

*~:ti!i!J YOUR REF. 

iltr!ilHt!: E-mail

llil!X:flJJ{ FAX NO. 

ii ~ TELNO. 

(85) in FSD GR 6-5/4 R Pt. 35
CCUIAl 9021/SSPAA1/ks210714a
hkfsdenq@hkfsd.gov .hk
2739 5879
2733 7741

3 August 2021
CINOTECH Consultants Limited
Room 1710, 1 7 /F, Technology Park,
18 On Lai Street, Shatin, N.T.
(Attn: Mr. KS LEE, Technical Director) 

Dear Mr. LEE,

Environmental Assessment for Proposed Urban Renewal Authority 
Development Scheme at Sham Shui Po 

Request for Information of Dangerous Goods & Incident Records 

I refer to your letter of 14.7.2021 regarding the captioned request and
reply below in response to your questions:-

Please be advised that neither records of dangerous goods license,
fire incidents nor incidents of spillage/ leakage of dangerous goods were found
in connection with the given conditions of your request at the subject location.

If you have further questions, please feel free to contact the
undersigned.

for Direc or o u

Ref. number and dale should be quoted in reference to this letter
JL t:i & .$: &- ~ liR i31 i!l.l; &Iii ~ & B :ll1l



Appendix 7

Air Ventilation Assessment (AVA) Report



Urban Renewal Authority 
Development Scheme 
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Air Ventilation Assessment Report 
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Approved By
(Project Manager: K.S. Lee)

REMARKS:

The information supplied and contained with in this report is, to the best of our
knowledge, correct at the time ofprinting.

CINOTECH accepts no responsibility for changes made to this report by third parties.

CINOTECH CONSULT ANTS LIMITED 
Room 1710, Technology Park
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Shatin, NT, Hong Kong

Tel: (852) 2151 2083 Fax: (852) 3107 13 88
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Urban Renewal Authority Cheung Wah Street/ Cheung Sha Wan Road
Development Scheme (SSP-018)

Air Ventilation Assessment Report

1 INTRODUCTION 

1.1 Project Background 

1.1.1 The Urban Renewal Authority (URA) has proposed a Cheung Sha Wan Road/ Lai Chi Kok
Road Development Scheme (SSP-018) (the Scheme) under section 25 of the Urban Renewal
Authority Ordinance (URAO).

1.1.2 The Scheme consists of two sites. Site A of the Scheme is broadly bounded by Hing Wah
Street to the southeast, Cheung Sha Wan Road to the southwest, Cheung Wah Street to the
northwest, and Cheung Sha Wan Catholic Secondary School to the northeast. Site B of the
Scheme broadly bounded by Cheung Sha Wan Road to the north, Cheung Sha Wan Path to
the west, and Sham Shui Po Sports Ground to the southeast. (Figure 1-1). The site areas of
the Site A & Site B are 5,197m2 and 13,857m2 respectively, subject to site survey and
detailed design. According to the Approved Cheung Sha Wan Outline Zoning Plan (OZP) 
No. SIK5/37, Site A is currently zoned for "Government, Institution or Community (G/IC)"
with maximum building height of 1 storey and "Open Space (O)". Site Bis currently zoned
for "Government, Institution or Community (G/IC)" with maximum building height of 1
storey, "Open Space (O)", and shown as "Road". (Figure 1-2). 

1.1.3 The Scheme is proposed to rezone the Site A into "R(A)" with height restriction of 140mPD
with commercial uses always permitted on the lowest two floors of the building. The Scheme
is also proposed to rezone the west portion of Site B into G/IC of95mPD and the rest of Site
B into Open Space.

1. 1 .4 Given the Scheme propose zoning with relaxation of maximum building height up to
140mPD, an Air Ventilation Assessment (AVA) would be prepared to support the
submission of a draft Development Scheme Plan (DSP) with its planning proposal to the
Town Planning Board (TPB) for consideration.

1.1.5 Cinotech Consultants Limited was commissioned by URA to carry out an Air Ventilation
Assessment (AVA) to assess and envisage any potential/adverse air ventilation impact on
the implementation of the Scheme as compared to the OZP-compliance notional
redevelopment and to recommend mitigation measures when necessary. The AVA study for
the assessment area would be conducted in accordance with the recommendations of
".Feasibility Study for Establishment of Air Ventilation Assessment System - Final Report" 
by Planning Department in 2005, and "Technical Circular No. 1/06 on Air Ventilation 
Assessments" by HPLB & ETWB in 2006 (Technical Circular). As there is a planned
concurrent URA project within the assessment area, the air ventilation performance of the
planned development (SSP-017) shall also be included in this assessment (Figure 1-4). 

1.1. 6 In the event that the proposed "Good Design Features" explained in Sections 1.2.3-1.2.5 
below in this AVA report are not adopted in the future design scheme or no other alternative
and equivalent design features to be agreed with Planning Department, further AVA study
would be conducted by the project proponent for demonstrating that the performance of any
future development would not be worse than the scheme adopted in this report.

1.2 The Scheme (SSP-018) 

1.2.1 The Scheme involves demolition of existing Cheung Sha Wan Sports Centre (620 Cheung
Sha Wan Road); and clearance of existing facilities in Cheung Sha Wan Path Sitting-Out
Area, the garden portion of Sham Shui Po Sports Ground, as well as some temporary
structures along Cheung Sha Wan Road (Land Lot: GLA-TNK 1723).
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1.2.2 The notional layout plan of the proposed development is shown in Figures 1-2 & 1-3. The
notional design of the Scheme is subject to change in the detailed design stage upon CE in
C's approval of the draft DSP. Under current notional design of the Scheme, it proposes to
develop two residential towers (Towers A & B) on top of 5-storey podia at Site A which
would incorporate GIC/commercial/retail, private clubhouse facilities and podium garden, a
basement carpark; and an about 18-storey block with G/IC facilities at Site B which would
incorporate a basement carpark.

1.2.3 A maximum building height of 140mPD is proposed for the Site A. In order to provide a
large (partially decked) open area which can enhance the air ventilation of pedestrian level,
a ~20m setback from Cheung Wah Street and >lOm setback from Cheung Sha Wan Road
for the western portion of the podium of Site A has been considered in the early stage.

1.2.4 A G/IC block with maximum building height of 95mPD is proposed for the Site B. In order
to reduce the potential impact to the local ventilation, the G/IC block is proposed to be built
near the western boundary of Site B, in order to provide a large continuous open space in the
core region of Site B.

1.2.5 The ~20m setback from Cheung Wah Street for Site A should not only enhance the air
ventilation performant of the open area for Site A, instead, it should also facilitate the
ventilation in downwind area under SW wind, which is the major prevailing wind direction
in summer. The positioning of the G/IC Block in Site B maximises the flow penetration of
Site B, by providing large open area for connecting the nearby air pathways, e.g. Hing Wah
Street, Cheung Sha Wan Road, Cheung Wah Street & Sham Shui Po Sports Ground.
Although the G/IC Block may potentially reduce the ventilation performant near the G/IC
Block, it is anticipated that the benefit from the continuous open area will overcome its
drawback.

1.3 Planned Redevelopment Project (SSP-017) 

1.3.1 As stated in the Planning Report of the DSP submission, a street block at Kim Shin Lane/
Fuk Wa Street (namely SSP-017) comprising 90 building blocks of age over 60 with no lifts
is identify as a site with imminent redevelopment needs. However, SSP-017 is undesirable
for redevelopment because its existing plot ratio is as high as 8.12, hence, the residual plot
ratio is 0.88 only. Multiple sub-divided units are also identified. Although SSP-017 has
all the quality to demand for redevelopment, its redevelopment potential is low. In this
respect, a wider area for planning opportunities have to be explored.

1.3 .2 Under a "planning-led" approach in urban renewal works in recent years, URA has identified
part of Sham Shui Po as Sham Shui Po Action Area 1 (SSPAAl) for holistic planning of
urban renewal works. SSP-018 comprises Sites A and B, both Government land opposite
each other across Cheung Sha Wan Road is identified for redevelopment to formulate a
comprehensive land-use restructuring together with SSP-017 to create more planning gains
at district level. The proposed residential use at Site A of SSP-018 will be able to sustain the
proposed redevelopment of SSP-017.

1.3.3 As SSP-017 and SSP-018 are interrelated and are commenced on the same day, the AVA
will also consider the cumulative impact of SSP-017 and SSP-018 redevelopment. It is noted
that SSP-017 conforms to the existing planning control, it will be implemented under Section
26 of the Urban Renewal Authority Ordinance (URAO) separately; it does not form part of
this DSP.
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1.3 .4 Similar to the Scheme (SSP-018), the development of SSP-017 is still in early stage thus no
detailed designed is available, URA planned to development 2 residential towers of 120mPD
each with separated podium. The location and the latest notion block plan of the SSP-017 is
illustrated in Figures 1-4 & 1-5. 

1.3.5 URA intends to incorporate air ventilation friendly designs into SSP-017. Similar to Site A
of SSP-018, in order to provide a large open area via ground floor setbacks which can
enhance the air ventilation ofpedestrian level, a ~20m setback from Cheung Wah Street has
been considered. Besides, the podiums are 2m - 9m setback from site boundary in south,
west and north. Moreover, a new 15m SW-NE pedestrian pathway will be provided in the
middle of the site. Although the new buildings will be much taller than the existing buildings,
it is anticipated that the benefit from the smaller footprint and the air ventilation friendly
designs will overcome its drawback.

1.4 The Baseline Scheme 

1 .4.1 For the Scheme, a Baseline Scheme fulfilling the Approved Cheung Sha Wan Outline Zoning
Plan (OZP) No. S/K5/37, has been used to represent the intended air ventilation performance
as permitted in the current OZP. The zonings of OZP No. S/K5/37 are illustrated in Figure 
1-6 for reference. Two 1 storey buildings of 12m tall under existing "G/IC" zone within the
boundary ofSSP-018 Sites A and Bare adopted in the Baseline Scheme to reflect the possible
redevelopment.

1.4.2 For the SSP-017 Site, as it is not part of the current DSP, the existing building configuration,
i.e. two rows of tenement buildings, has been adopted in Baseline Scheme to reflect the
cumulative impact before and after redevelopment. The notional layout of the Baseline
Scheme is shown in Figure 1-7. 

1.5 Design Consideration of the Scheme (SSP-018) 

1.5.1 Despite the structures in the Baseline Scheme is much shorter and occupy much less area,
their orientation are not optimised for air ventilation, especially for the wind pathways of the
major prevailing wind direction under summer (SW wind).

1.5.2 Although the wind pathways will not be completely blocked in the Scheme as there are large
open space in both the Sham Shui Po Sport Ground and Site B for the wind pathways, the
ventilation performance in the pedestrian level of downstream region should be adversely
affected under SW wind.

1.5.3 On the other hand, the buildings of the Scheme are not expected to affect the major wind
pathway. Moreover, local ventilation enhancement design such as podium setback will be
incorporated into the Scheme. The western portion ofpodium in Site A will setback from the
Cheung Wah Street and Cheung Sha Wan Road to provide a wider open space at grade as
stated in Section 1.2. 

1.5.4 The layouts of the two schemes are illustrated in Figures 1-8. Simplified 3D models of the
two Schemes are illustrated in Figures 3-7a, 3- 7b & 3-7c. The air ventilation related design
feature of the Baseline Scheme and the Scheme, including the Planned Project (SSP-017),
are summarised in Table 1-1. 

IAl902l\SSP-AAl-0l\AVA v2.0 3 Cinotech



Urban Renewal Authority Cheung Wah Street/ Cheung Sha Wan Road
Development Scheme (SSP-018)

Air Ventilation Assessment Report

T bl 1 1 a e - ummary o e ase me C emean ropose C eme 
SSP-017 (Planned Project) SSP-018 (Current Scheme) 

Building Height 30mAG 12mAG(Baseline Scheme) 
Building Height 140mPD (~13SmAG) Site A: 140mPD (~13SmAG)

(Proposed Scheme) Site B: 9SmPD (~90mAG)
The podium will be setback from Site A:
Cheung Wah Street (20m), Fuk Wa The western portion of podium will be
Street (Sm), Fuk Wing Stret (2m or setback from the Cheung Wah Street
9m), & Castle Peak Road (7m) to (~20m) and Cheung Sha Wan Road
provide a wider open space and (> 1 Om) to provide a wider open space at

Air Ventilation pedestrian pathway at grade. grade.

Consideration A new ]Sm SW-NE pedestrian Site B:
pathway will be provided in the The G/IC building will be located near
middle of the site. the west boundary to minimized the

potential effect to the local ventilation
The res! of the Sile B is open area
connecting the nearby wind pathways.

s fth B r S h dP d Sh 

1.6 The Surrounding Environment 

1.6.1 The Scheme (SSP-018) and Planned Project (SSP-017) are located in a developed urban area,
with a mix of old tenement buildings, newer high-rise residential buildings, industrial
buildings. In the south of the Scheme, there is a large open area (Sham Shui Po Sport Ground).
Make use of the natural wind from the Sham Shui Po Sport Ground is a key consideration
for providing good ventilation at pedestrian level under S-SW wind.

1.7 Objective 

1.7.1 The objective of this AVA study is to demonstrate that the air ventilation impact on the
surrounding area at the pedestrian level of the Scheme will not worsen, if not better, than the
Baseline Scheme, which has adopted the requirement as listed in the Approved Cheung Sha 
Wan Outline Zoning Plan (OZP) No. SIK5/37, by qualitatively comparing the two schemes.
This comparison is conducted using the Velocity Ratio (YR) computed by Computational
Fluid Dynamics (CFO) models for the two schemes.

1.7.2 It should be noted that the Scheme is a notional design and subject to change at detailed
design stage. The results and conclusion in this report is used to compare the air ventilation
performance between feasible design under the planning permission of the current OZP and
the proposed design under the proposed planning parameters of the Scheme.
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2 ASSESSMENT METHODOLOGY 

2.1 Introduction 

2.1.1 The selection and evaluation of the wind availability data for the upstream wind conditions
are described in this section. The following sources ofwind data have been reviewed for this
AVA study as follows:

• Measurement from Hong Kong Observatory (HKO) weather station.
• Measurement from Wind Tunnel Test in Experimental Site Wind Availability Study1•

• Simulated results from Meso-Scale Model Regional Atmospheric System (RAMS)2 m
Planning Department website.

2.2 Selection of Wind Data Source 

2.2.1 Simulated result ofRAMS from Planning Department website is adopted in this AVA study.
The reason for the selection of this wind data source is explained in the following paragraphs.

2.2.2 HKO weather stations provided reliable wind data in Hong Kong. The closest HKO weather
station to the Site is Sham Shui Po Automatic Weather Station which is located
approximately 1 .4km away from the Site. The next closest HKO weather stations are in
Kowloon City and King's Park which are both more than 3 km away. Since the measurement
location of HKO weather station is often at low height or a few meters above roof top, the
wind at the weather station is inevitably affected by nearby developments or topography. Its
data should be applied with caution specifically when the station is not very close to the Site.

2.2.3 The measurement level of the wind data from the Sham Shui Po Automatic Weather Station
is 11 mPD which is far lower than the proposed building of the Scheme (140mPD) and
considering that the weather station is located within urban area, it should only be adopted
when no other alternatives are preferred. However, the Waglan Island Automatic Weather
Station is located in an undisturbed area and its measured wind data can describe the overall
wind condition for Hong Kong well. Therefore, the wind data from Waglan Island Automatic
Weather Station is often adopted in AVA study.

2.2.4 A series of experimental site wind availability studies for various regions in Hong Kong
using wind tunnel experiment have been conducted and some of the reports are available to
public. The closest location can be found in "Experimental Site Wind Availability Data for 
Mong Kok - Investigation Report WWTF007-2007". As the site of this development is
approximately 1 km away from its study area. The wind data from WWTF003-2007 should
only be adopted when no other alternatives are available.

2.2.5 In order to provide a comprehensive set of standardized and reasonably representative site
wind availability data for both qualitative and quantitative AVA, a consultancy study was
commissioned by the Planning Department. The study adopted meso-scale model RAMS to
simulated 10-year wind climate at horizontal resolution of 0.5km x 0.5km, covering the
whole Hong Kong. Three levels of nested domains with realistic boundary conditions were
adopted to provide reasonable approaching wind condition to the finest level of nesting. To
refine the model results, the wind data from various wind stations have been used in RAMS.

1 https://www.pland.iwv.hk/pland en/info serv/site wind/index.html
2 https://www.pland.l'.!ov.hk/pland en/info serv/site wind/site wind/index.html
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2.2.6 When comparing the RAMS to the wind tunnel experiments in the experimental site wind
availability studies, the RAMS have the following advantage:

• RAMS covers a much larger upwind area, with terrain height and land surface type,
compare to those wind tunnel experiments;

• RAMS considers the atmospheric stability where those wind tunnel experiments do not
consider thermal effect;

• RAMS provides wind data for every single grid at various elevation, unlike those wind
tu.noel experiments that can only provide data at predetermined locations, and HKO's
measurements that only provide surface data.

2.2.7 Reference can be made to an AVA study (Project ref. AVR/G/136; Public Housing
Development at North West Kowloon Reclamation Site 1 (East)) which is available from the
Air Ventilation Assessment Register3 in Planning Department website. The AVA study
(AVG/G/136) is centred at the land slot surrounded by Lai Chi Kok Road, Tonkin Street and
Tung Chau Street, which is around 400m south-east from the Scheme. In the study, wind
data from grid [76,46] at 500m in RAMS had been adopted.

2.2.8 Considering that the grids from RAMS can cover every part of Hong Kong and the
advantages of the RAMS over those wind tunnel experiments, the data of grid [76,46] from
RAMS is best suited for this AVA study.

2.3 Adopted Wind Conditions 

2.3.1 The wind speed and the vertical wind profiles of grid [76,46] from RAMS4 have been
adopted in order to provide a realistic flow condition.

2.3.2 The wind direction at 500m elevation have been adopted in the analysis of general wind
condition of the site, while the vertical wind profiles are adopted as the inlet boundary
conditions of the numerical analysis.

2.3.3 It should be noted that the wind profiles from RAMS are grouped into four range of wind
directions, therefore, all wind directions within the same 90-degree segment share the same
profiles. The boundary layer height is assumed to be 500m, thus the flow velocity at 500m
is the free stream flow velocity and the flow above 500m is uniform.

2.3.4 The wind rose at 500m elevation of grid [76,46] and the wind profile from RAMS are
illustrated in Figures 2-la and 2-lb. The top 80% of wind directions, which has been
assessed in this study, are presented in the Table 2-1 & Table 2-2. Detailed occurrence
probability for each wind direction and wind speed at 500m elevation are listed in Appendix 
2-1. The adopted wind profile from 10-500m were extracted from the wind profile curve
provided by PlanD (Figure 2-1 b ). The wind profiles for different wind direction, in term of
ratio to the free stream flow velocity at different heights, are summarised in Table 2-3. 

2.3.5 Under annual condition, the major wind direction is East. For around 60% of the time, the
wind comes from NE, ENE, E, ESE, or SE (45-135 deg). Around I 8% of the wind comes
from S, SSW, or SW (180-225deg). The occurrence chance for the rest of wind directions
are all below 5% each.

3 https://www.plru1d.nov.hk/pland en/info serv/ava register/novernment.html
4 https://www.pland.nov.hk/pland en/info serv/site wind/site wind/index.html
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2.3.6 Under summer condition, the major wind direction shifted to South-Western. For around
48% of the time, the wind comes from S, SSW, SW, or WSW (180-247.5 deg). Around 34%
of the wind comes from E, ESE, SE, or SSE (90-157.5 deg). The occurrence chance for the
rest of wind directions are all below 6% each.

2.3.7 Generally, the major wind direction of concern is the east direction for the whole year and
the south-western direction for summer. A good designer should have considered those two
major wind directions to reduce the impact of air ventilation to the surrounding area.

Table 2-1 Occurrence Probability for Each Wind Directions and the Average 
Wind Speed at 500m Elevation (Annual) 

Wind Direction Wind Direction (degree) Occurrence Probability 
at 500m elevation 

E 90 21.8%
ENE 67.5 12.4%
ESE 112.5 12.4%
NE 45 76%
SW 225 68%
SSW 202.5 67%
SE 135 6.5%

SSE 157.5 4.9%
s 180 4.5%

Sum 83.6%

Table 2-2 Occurrence Probability for Each Wind Directions and The Average
Wind Speed at 500m Elevation (Summer) 

Wind Direction Wind Direction (degree) Occurrence Probability 
at 500m elevation 

SW 225 16.9%
SSW 202.5 14.2%
ESE 112.5 9.7%
s 180 9.2%
E 90 8.3%

SSE 157.5 8.2%
SE 135 7.6%

WSW 247.5 7.6%
Sum 81.7% 
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TabJe 2-3
Wind Speed (mis) 

for different Wind directions (dee:ree from North) 
Heights (m) 

22.5-112.4° 112.5-202.4° 202.5-292.4° 292.5-22.4° 

10 3.58 2-11 2.20 2.87

50 3.88 2.25 2.39 3.10

100 4.33 2.55 2.73 3.85

150 4.86 2.82 3.03 4.17

200 5.44 3-12 3.28 4.29

250 5.92 3.46 3.46 4.13
300 6.31 3.97 3.62 3.97

350 6.67 4.45 3.76 3.85

400 6.95 4.91 3.88 3.88
450 7.22 5.32 4.06 3.94

500 and above 7.32 5.62 4.22 3.97

Vertical Wind Profiles for different Wind Directions 
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3 ASSESSMENT METHODOLOGY 

3.1 Assessment Tool 

3.1.1 The microclimate around the Site for the two Schemes have been assessed by Computational
Fluid Dynamics (CFD). Commercial CFD software, Ansys Fluent, has been utilized for
calculating the local wind speed. The model solves the algebraic equations by applying the
conservation laws of physics to finite volumes of space and time. Realisable k-epsilon with
wall model is adopted to handle the flow turbulence.

3.2 Assessment Area and Surround Area 

3.2.1 According to the Technical Circular, the Assessment Area of the Scheme should include the
Scheme's surrounding up to a perpendicular distance H from the Scheme boundary, H being
the height of the tallest building on site. Surrounding Area of up to a perpendicular distance
of 2H from the DSP boundary must be included. Since no building is higher than the
proposed Tower Tl 135mAG (140 mPD) within 135m from the Scheme boundary, areas of
not less than 135m and 300m from the Scheme boundary are adopted as the Assessment Area
and Surrounding Area, respectively. The Assessment Area and Surrounding Area are
illustrated in Figure 3-1. 

3.3 Test Points 

3.3.1 146 perimeter test points (P001-P144) have been used to examine the air ventilation around
the Site A (P00I-P030), Site B (P031-P104) and SSP-017 (P105-Pl44). The perimeter test
points are evenly spread, with around I Om separation, along the boundary of the Sites. As
only locations that exist in both Baseline Scheme and Proposed Scheme should be chosen
for a fair comparison, the perimeter test points have been provided surrounding the building
struch1re ofBaseline Scenario when necessary. The locations of the perimeter test points are
illustrated in Figure 3-2. 

3.3.2 384 overall test points (0001-0384) have been used to examine the air ventilation of the
local area. Overall test points are evenly spread on road surface within the Assessment Area,
with around 25m separation, on all roads within the Assessment Area (0001-0275). For very
wide roads, i.e. part of Cheung Sha Wan Road and Hing Wah Street, 2 rows of overall test
points with at least 15m separation have been provided to balance the weighting of each test
point. Besides the roads, overall test points are also placed at open areas where there are
frequent access (0276-0384). Test points with 25m separation have been applied for very
large open area, i.e. Sham Shui Po Sports Ground and football field. For other open area, the
separation is down to 15m due to the limited area. The locations of the perimeter test points
are illustrated in Figure 3-3. 

3.3.3 The ventilation performance between the Baseline Scheme and Proposed Scheme in the
neighbourhood, including the effectiveness of the design considerations stated in Sections 
1.3 & 1.5, can be quantified using the predicted wind speed at the perimeter test points and
overall test points. However, the ventilation performance at the open areas within the Scheme
is not covered. Therefore, 81 special test points (D0I-D8 l) are provided at the open areas of
the Scheme, with ~}Om separation at Site A (DOI-DI 9), 15m separation at Site B (D20-D61)
and~I Om separation at SSP-017 (D62-D8 l). The locations of the special test points within
the proposed development of the Scheme are illustrated in Figure 3-4. 

3.3.4 In order to examine the localised ventilation, the spatial averaged VRs have been broken into
individual focus zones for 31 road sections, 8 open areas and 5 additional zones within the
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Sites for demonstrating the localised ventilation performance. The focus areas are illustrated
in Figures 3-Sa, 3-Sb & 3-Sc and listed in Table 3-1.

3.3.5 The vertical locations of all test points are 2mAG.

Table 3-1 List of Focus Areas 
Road Sections 

ROOJ Hing Wah Street (0001 - 0012) R017 Castle Peak Road (0161 - 0182)
R002 Hing Wah Street (0013 - 0027) R018 Cheung Yue Street (0183 - 0191)
R003 Cheung Wah Street (0028 - 0035) R019 Un Chau Street (0192 - 0196)
R004 Cheung Sha Wan Path (0036 - 0044) R020 Cheung Fat Street (0197 - 0199)
ROOS Kwong Cheung Street (0045 - 0048) R021 Hing Wah Street (0200 - 0205)
R006 Tai Nan West Street (0049 - 0060) R022 Cheung Wah Street (0206 - 0208)
R007 Lai Chi Kok Road (0061 - 0069) R023 Tsap Fai Street (0209 - 0211)
ROOS Fortune Street (0070 - 0073) R024 Fuk Wa Street (0212 - 0214)
R009 Hang Cheung Street (0074 - 0079) R02S Yu Chau West Street (0215 - 0220)
ROlO Cheung Sha Wan Road (0080 - 0091) R026 Tai Nan West Street (0221 - 0226)
ROJJ Cheung Sha Wan Road (0092 - 0 I 08) R027 Castle Peak Road (0227 - 0239)
R012 Cheung Sha Wan Road (0109 - 0130) R028 Kwong Shing Street (0240 - 0241)
R013 Fuk Wa Street (0131 - 0137) R029 Wing Hong Street (0242 - 0262)
R014 Fuk Wing Street (0138 - 0142) R030 Wing Ming Street (0263 - 0270)
ROIS Fuk Wing Street (0143 - 0147) R031 King Lam Street (0271 - 0275)
R016 Un Chau Street (0148 - 0160)

Open Area 
ZOO! Sham Simi Po Sports Ground (0276 - 0328) zoos Un Chau Estate (0354 - 0355)
Z002 Hang Chun Court (0329 - 0337) Z006 Hing Wah Street Playground (0356 - 0370)

Z003 S.K.H. Kei Fook Primary School- Middle Z007 Cheung Sha Wan Catholic Secondary
(0338 - 0343) School (0371 - 0376)

Z004 S.K.H. Kei Fook Primary School - West zoos Wing Hong Street Rest Garden (0377 -
(0344 - 0353) 0384)

Open Area - Within Scheme Bounda11' 

AOOI Site A- Setback Areas in West (A00l - A004 SSP-017 - Setback Area in West (A062 -
A014) A076)

A002 Site A - North-East Area (AO 15 - AO 19) AOOS SSP-017 - SWINE pedestrian pathway
(A077 - A081)

A003 Site 8 - Open Area (A020 - A06 l)

3.4 Assessed Parameters 

3.4.1 According to the Technical Circular, Wind Velocity Ratio (YR) should be used as an
indicator of wind performance for the AVA. It is defined as

VR = Vp/V9 

Where Vg is the wind velocity at the top of boundary layer (at 500m in this AVA) and Vp is the wind 
velocity at pedestrian level (2m above ground or slab). 

3.4.2 To quantitatively assess the air ventilation for the Site and in the surrounding area, two spatial
averaged values, namely Site Air Ventilation Assessment (SVR) and Local Air Ventilation
Assessment (LVR) will be used.

3.4.3 SVR is the average (weighted by the occurrence probability of the wind directions) of the
VRs along the Site boundary (i.e. P001-P144), to quantify the air ventilation of the Site. LVR
is the average of the YRs for the whole assessment area (average of all perimeter and overall
test points), for quantify the air ventilation of the local region.

3.4.4 It should be noted that the VRs (also SVRs and LVRs) should only be compared between
the Baseline Scheme and the Proposed Scheme of the study which have applied identical
setting for each parameter, and should not be directly compared with on-site measurement
and/or wind tunnel experiment.
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3.4.5 Averaged VRs for smaller focus areas (e.g. a street section or open area) will also be
presented to examine the effect of the building design to air ventilation of individual regions
within the Assessment Area.

3.5 Studied Scenarios 

3 .5 .1 Two scenarios were considered in this study. The first scenario is based on the design of the
Baseline Scheme. The other scenario is based on the Proposed Scheme. The results of the
scenarios will be compared to draw the conclusion.

3.5.2 In both scenarios, all buildings in the surrounding area and the terrain are included. The
terrain information of the surrounding is extracted from - Digital Terrain Model (DTM)5 of
Hong Kong provided by Lands Department and illustrated in Figure 3-6a. The buildings
(and flyovers) included in the CFD are illustrated in Figures 3-6b & 3-6c. 

3.5.3 The difference between the two scenarios are the buildings within the Site A, Site Band Site
for SSP-017, which are shown in Figures 1-2, 1-7 & 1-8. For Site A, the Baseline Scheme
have a single 12mPD building, while the Proposed Scheme consist of two 140mPD
residential towers (Towers A & B) on top of 6-storey podia. For Site B, the Baseline Scheme
have a single 12mPD building, while the Proposed Scheme consist of a 95mPD block with
G/IC facilities. For the Site of SSP-017, the Baseline Scheme have two rows of30m tenement
buildings, while the Proposed Scheme consist of 2 residential towers of 120mPD each with
separated podium.

3.5.4 The simplified 3D model of the development (SSP-018) adopted in both scenarios are
illustrated in Figures 3-7a & 3-7b for Baseline Scheme and Proposed Scheme, respectively.
The simplified 3D model ofthe development adopted in SSP-017 Site is illustrated in Figure 
3-7c. 

3.5.5 Both scenarios share the identical boundary conditions and other modelling parameters to
have a fair comparison focused on the design between the Proposed Scheme and Baseline
Scheme only. The details models' setting will be explained in later paragraphs.

3.6 Computational Domain and Boundary Cond.ition 

3.6.1 The global domain size is 4000m (length) x 4000m (width) x 2500m (height) centred at
833700m (E), 822100m (N). The Terrain and buildings within the surrounding area have
been included in the model. The distance between the side boundaries of the domain and the
buildings are more than 5 times the adopted highest building. The Blockage ratio is less than
3% for all wind directions. Figure 3-8 shows the computation domain of the Proposed
Scheme as an example.

3.6.2 The computation domain has been discretized by triangle and tetrahedral meshes for 2D
surfaces and 3D volumes, respectively. The 2D triangle meshes on the surface of buildings
and flyovers are mostly in the range of 0.8m - 6m. The 2D triangle meshes on the ground
are mostly in the range of 0.8m - 20m. The 3D tetrahedral meshes with size of 0.8m - 80m
were used in the discretization ofthe computation domain. In order to resolve the near ground
flow velocity, as the data sampling point is 2m above ground, 6 prism layers with a total
thickness of 3 .Om were applied on the Ground and building surfaces. The different in size of

5 Lands Department - Digital Terrain Model (DTM) - https://data.gov.hk/en-data/dataset/hk-landsd-openmap-5m-grid-dtm
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neighbourhood grids, also called grid expansion ratio, are less than 30% for the whole
domain. Generally, smaller grids were placed near the building surfaces and ground in order
to resolve the near surface flow properly. The meshes adopted in the model are illustrated in
Figures 3-9 & 3-10. 

3.7 Model Setting 

3.7.1 The Realisable k-epsilon model has been used in this study as it can provide better results
than the standard k-epsilon model. Wall functions are applied on the solid boundaries, i.e.
ground and building facades, to account for the turbulence, generated by flow over surfaces.

3.7.2 Sllv1PLE algorithm is adopted to handle the velocity-pressure coupling.

3.7.3 Convergence criterion of <I .0E-3 is adopted to control when the iteration will stop. A
summary of the model setting can be found in Table 3-2. 

T bl 3 2 a e - ummary o 0 e e mes 
Pre-processing Ansys Fluent Mesh

Sofh,·are 
Processing Ansys Fluent CFO

Domain Size 4000111 X 4000111 X 2500111 (Width x Length x Height)

Assessment Area >=IH area

Surrounding Area >=2H area

Innow boundary Velocity Inlet with velocity profiles as
listed in Table 2-3

Boundary 
Outflow Boundary Pressure OutletConditions 
Ground and Building Surfaces No Slip Condition with Wall function

Grid Expansion Ratio <30%

Blockage Ratio <3%

Prismatic layer 6 prism layers with a total thickness of3.0m (0.5m each)

Turbulence Model Realisable k-E n1rbulence model

Solving algorithms SIMPLE algorithm for momenrum and pressure coupling

Convergence criteria < l.0E-3

s fM d IS tf 

3.8 List of Models 

3.8.1 The wind environment of the site has been discussed in Section 2.3. The top 80% wind
directions for both annual and summer condition has been adopted in this study (Table 2-1 
& Table 2-2). As most of the wind directions in annual and summer are overlapped, only 10
wind directions thus 20 models are required for the two scenarios (Table 3-3). 
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T bJ 3 3a e - JS 0 m on ons nc u e ID e U 1y

Wind Direction Occurrence Probability Occurrence Probability 
(Annual) (Summer) 

NE 45 7.6%
ENE 67.5 12.4%
E 90 21.8% 8.3%

ESE 112.5 12.4% 9.7%
SE 135 6.5% 7.6%
SSE 157.5 4.9% 8.2%
s 180 4.5% 9.2%

SSW 202.5 6.7% 14.2%
SW 225 6.8% 16.9%
WSW 247.5 7.6%

Total 83.6% 81.7% 

L. t f w· d C diti I I d d . th AV A St d 
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4 ASSESSMENT RES UL TS 

4.1 Model Results - Spatial Averaged Velocity Ratios 

4.1.1 Baseline Scenario and Proposed Scenario (for Baseline Scheme and Proposed Scheme
respectively) each with 10 wind directions, as stated in Table 3-3 have been conducted based
on the methodology mentioned in Section 3. A summary of the predicted spatial averaged
VRs of the test points are presented in Table 4-1 including the average SVR for all perimeter
test points (P Points) and the average LVR for all perimeter and overall test points (P & 0
Points). The averaged VRs of each focus areas (Figures 3-Sa, 3-Sb & 3-Sc) are also
presented in Table 4-1. 

4.1.2 The detailed simulated VRs at individual test points are listed in Appendix 4-1. The bar
charts for the comparison between the 2 scenarios are also illustrated in Appendix 4-1. The
contours and vectors of VRs at 2m above ground are illustrated in Figures 4-la to 4-lj and 
Figures 4-2a to 4-2j, for the assessment area and 4km domain, respectively. The contours
of annual/summer weighted averaged VRs are illustrated in Figures 4-3a & 4-3b, 
respectively.

Overall Spatial and Wind Directions Averaged VRs

4.1.3 The SVR and LVR are used for quantifying the change in air ventilation performance of the
sites and local area in this study. It should be noted that the SVR and LVR in this study is
only valid for comparison between different scheme of the current study, but not applicable
for comparing different studies.

4.1.4 Generally, the SVR and LVR are higher in summer condition than that in the annual
condition. This is largely due to the open area provided by Site B, the Sham Shui Po Sports
Ground (ZOO 1) and the wind pathway provided by the Cheung Sha Wan Road Section (RO 12)
are more favourable for S to WSW wind (180-247.5 deg).

4.1.5 The overall SVR are 0.098 and 0.115 for Baseline Scheme and Proposed Scheme
respectively, under annual wind condition. During summer, the SVRs are 0.121 and 0.143
for Baseline Scheme and Proposed Scheme respectively. Tbe SVR of the Proposed Scheme
as a whole are better than that of the Baseline Scheme with improvement of SVR 0.018 &
0.022 for Annual and Summer respectively.

4.1.6 The SVR for Site A are 0.076 and 0.103 for Baseline Scheme and Proposed Scheme
respectively, under annual wind condition. During summer, the SVRs are 0.105 and 0.140
for Baseline Scheme and Proposed Scheme respectively. The SYR of the Proposed Scheme
as a whole are better than that of the Baseline Scheme with improvement of SVR 0.026 &
0.035 for Annual and Summer respectively.

4.1.7 The SVR for Site B are 0.115 and 0.125 for Baseline Scheme and Proposed Scheme
respectively, under annual wind condition. During summer, the SVRs are 0.141 and 0.161
for Baseline Scheme and Proposed Scheme respectively. The SYR of the Proposed Scheme
as a whole are better than that of the Baseline Scheme with improvement of SVR 0.010 &
0.020 for Annual and Summer respectively.

4.1.8 The SVR for SSP-01Ts Site are 0.082 and 0.108 for Baseline Scheme and Proposed Scheme
respectively, under annual wind condition. During summer, the SVRs are 0.095 and 0.111
for Baseline Scheme and Proposed Scheme respectively. The SVR of the Proposed Scheme
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as a whole are better than that of the Baseline Scheme with improvement of SVR 0.025 &
0.016 for Annual and Summer respectively.

4.1.9 The LVR are 0.112 and 0.117 for Baseline Scheme and Proposed Scheme respectively, under
annual wind condition. During summer, the LVRs are 0.130 and 0.137 for Baseline Scheme
and Proposed Scheme respectively. the LVR of the Proposed Scheme are better than that of
the Baseline Scheme with smaller improvement of SVR 0.004 & 0.008 for Annual and
Summer respectively.

4.1.10 The increases in SVR for each Site under Proposed Scheme implies that ventilation
consideration incorporated in the design are effective in general. The slightly increases in
LVR implies that the Proposed Scheme is not adversely affecting the pedestrian level's
ventilation in average.
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Table 4-1 Summary of Spatial Averaged Velocity Ratios 
Test Points for the Sub_ject Site and Assessment Area Baseline Proposed 

Annual Summer Annual Summer 

Overall 

Site Air Ventilation Assessment (SVR) (All P Points) 0.098 0.121 0.115 0.143

-Site A (POOi - P030) 0.076 0.105 0.103 0.140

-Site B (P031 - P104) 0.115 0.141 0.125 0.161

-SSP-017 (P105 - P144) 0.082 0.095 0.108 0.111

Local Afr Ventilation Assessment (L YR) (All P & 0 Points) 0.112 0.130 0.117 0.137

Road Sections 

R00l Hing Wah Street (0001 - 0012) 0.114 0.143 0.107 0.142

R002 Hing Wah Street (0013 - 0027) 0.122 0.127 0.132 0.149

R003 Cheung Wah Street (0028 - 0035) 0.095 0.112 0.116 0.143

R004 Cheung Sha Wan Path (0036 - 0044) 0.159 0.157 0.139 0.140

ROOS Kwong Cheung Street (0045 - 0048) 0.099 0.123 0.116 0.159

R006 Tai Nan West Street (0049 - 0060) 0.156 0.185 0.146 0.175

R007 Lai Chi Kok Road (0061 - 0069) 0.182 0.169 0178 0.165

ROOS Fo11une Street (0070 - 0073) 0.122 0.145 0.109 0.143

R009 Hang Cheung Stt-eet (0074 - 0079) 0.115 0.132 0.118 0.132

R0I0 Cheung Sha Wan Road (0080 - 0091) 0.148 0.183 0.153 0.191

R0ll Cheung Sha Wan Road (0092 - 0108) 0.088 0.160 0.114 0.181

R012 Cheung Sha Wan Road (0109 - 0130) 0.184 0.271 0.169 0.270

R013 Fok Wa Street (0131 - 0137) 0.096 0.098 0.096 0.090

R014 Fok Wing Street (0138 - 0142) 0.137 0.129 0.142 0.133

ROIS Fok Wing Sh·eet (0143 - 0147) 0.072 0.078 0.132 0.141

R016 Un Chau Street (0148 - 0160) 0.148 0.114 0.149 0.121

R017 Castle Peak Road (0161 - 0182) 0.108 0.124 0111 0.124

ROIS Cheung Yue Street (0183 - 0191) 0.109 0.109 0.105 0.109

R019 Un Chau Street (0192 - 0196) 0.138 0.108 0.129 0.090

R020 Cheung Fat Street (0197 - 0199) 0.117 0.097 0.114 0.090

R021 Hing Wah Sh·eet (0200 - 0205) 0.116 0.112 0.117 0.116

R022 Cheung Walt Street (0206 - 0208) 0.081 0.075 0.093 0.101

R023 Tsap Fai Street (0209 - 021]) 0.068 0.057 0072 0.067

R024 Fok Wa Street (0212 - 0214) 0.086 0.079 0.078 0.073

R025 Yu Chau West Street (0215 - 0220) 0.084 0.076 0.075 0.069

R026 Tai Nan West Street (0221 - 0226) 0.097 0.116 0.088 0.115

R027 Castle Peak Road (0227 - 0239) 0.147 0.114 0.152 0.122

R028 Kwong Shing Street (0240 - 0241) 0.064 0.065 0.073 0.058

R029 Wing Hong Street (0242 - 0262) 0.096 0.106 0.096 0.115

R030 Wing Ming Street (0263 - 0270) 0.101 0.091 0.096 0.084

R031 King Lam Street (0271 - 0275) 0.085 0.125 0.092 0.141

Open Area 

Z00l Sham Shui Po Sports Ground (0276 - 0328) 0.127 0.153 0.115 0.145

Z002 Hang Chun Court (0329 - 0337) 0.096 0.141 0.094 0.138
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Test Points for the Subject Site and Assessment Area Baseline Proposed 

Auuual Summer Annual Summer 

Z003 S.K.H. Kei Fook Primary School - Middle (0338 - 0.119 0.076 0.119 00770343) 
Z004 S.K.H. Kei Fook Primary School - West (0344 - 0353) 0.100 0.116 0092 0.110

Z005 Un Chau Estate (0354 - 0355) 0.089 0.072 0.088 0.072

Z006 Hing Wah Street Playground (0356 - 0370) 0.072 0.078 0077 0.082

Z007 Cheung Sha Wan Catholic Secondary School (0371 - 0.048 0.055 0.052 0.0620376) 
zoos Wing Hong Street Rest Garden (0377 - 0384) 0.087 0.077 0.082 0.074

Open Area - Within Scheme Boundary 

A00J Site A - Setback Areas in West (D00J - D014) 0.072 0.103 0.104 0.123

A002 Site A - North-East Area (D015 - D019) 0.051 0.049 0.076 0.107

A003 Site B - Open Area (D020- D061) 0.109 0.113 0.090 0.110

A004 SSP-017 - Setback Area in West (D062 - D076) 0.072 0.071 0.092 0.092

A005 SSP-017 - SW/NE pedestrian pathway (D077 - D081) 0.046 0.067 0.065 0.057

4.2 Localised Spatial and Wind Directions Averaged VRs (Road Section) 

4.2.1 For road sections (ROO l-R03 l ), the change in averaged VRs are in the range of -0.020 to
0.060 under annual condition and in the range of -0.018 to 0.063 under summer condition.

4.2.2 It should be note that although the average VRs for road sections can give general picture of
the ventilation performance, the density of the test points are not sufficient to capture the
small but sharply change flow, e.g. flow concentration near building corner. Therefore, only
significant changes in averaged VRs are presented in this section to give a general idea of
the improvement (or drawback) due to the Proposed Scheme to the surrounding.

4.2.3 The road sections with noticeable improvement (VR different>= 0.015 in both annual and
summer condition) are Cheung Wah Street Section (R003), Cheung Sha Wan Road Section
(ROI I), & Fuk Wing Street Section (R015). Two out of 3 road sections (R003 & R015) are
experiencing lower than average (i.e. LVR) ventilation performance in Baseline Scenario. In
the Proposed Scenario, their ventilation performance shapely improve and sometimes higher
than the average level. The improvements at R003 & ROI I are mainly due to the refined
building footprints and the open areas provided in Site A & SSP-Ol 7's Site. The poor
placement of building partially blocking wind pathways in Baseline Scenario is also related
but unlikely the major reason. The improvement in R015 is the result of the building setback
and the new at-grade NW-NE pedestrian pathway at the middle of the SSP-017's Site.

4.2.4 The road section with noticeable reduction (VR different <= -0.015 in both annual and
summer condition) is Cheung Sha Wan Path (R004) only. It is worth pointing out that the
reduction in ventilation performance ofR004 is not only due to the blockage of the proposed
G/IC Block in Site B, but also due to the less obstructed core region of Site B. For example,
under E wind in Baseline Scenario (Figure 4-lc), the wind entering the core of Site B is
partially blocked by the 12m building in Site B leads to re-circulation, making it hard for the
air to penetrate Site B from south and reach the downstream air pathway (R012) under
Baseline Scenario. In comparison, the western portion of Site B and R004 are easier to
penetrating (relatively less air resistance) under this case. In the Proposed Scenario, the wind
in the core of Site B is no longer blocked thus the western portion of Site B and R004 are
less attractive (relatively more air resistance). Nevertheless, the averaged VRs of R004 are
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higher than the LVRs in both annual and summer conditions, making it a reasonable trade­
off for improving the poor ventilated areas (R003 & R015).

4.3 Localised Spatial and Wind Directions Averaged VRs (Open Area) 

4.3.1 Compare to the road sections, the changes in averaged VRs for open areas (2001-2008) are
relatively small, which is in the range of -0.012 to 0.005 under annual condition; and in the
range of -0.008 to 0.007 under summer condition.

4.3.2 The only noticeable change (averaged YRS either<= -0.010 or>= 0.010) is identified at
Sham Shui Po Sports Ground (2001) with 0.012 reduction under annual condition.
Considering the averaged VRs in the Proposed Scenario (0.115 in annual and 0.145 in
summer), it is slightly lower than LVR under annual condition (- 0.002) and slightly higher
than LVR (+ 0.008) under summer condition. No adverse air ventilation impact is anticipated.

4.4 Localised Spatial and Wind Directions Averaged VRs (Open Area - Sites) 

4.4.1 For open area within Site A (A00l & A002), noticeable improvement in ventilation (VR
different > 0.020) are identified. The improvement in A00 1 is strongly related with the
improvement in Cheung Wah Street (R003), which is the result of the combined effect of the
refined building footprints and the open areas provided in Site A & SSP-017's Site. For A002,
although the Baseline Scenario provide more space in Site A, the space in between the
building in Site A and the Cheung Sha Wan Catholic Secondary School (2007) are forming
a wake region (slow and recirculating flow region), especially under SSE & S winds (157.5-
180 deg) (Figures 4-lf & 4-lg). On the other hand, the proposed building in the Site A under
Proposed Scenario is not forming wake region under the same wind directions, despite
having narrower space, resulting in higher averaged wind speed and VRs.

4.4.2 For open area within Site B (A003), reduction in ventilation performance are identified.
Noticeable reduction is only identified in annual condition, which is dominated by ENE-ESE
wind (157.5-202.5 deg). Under E wind (Figure 4-Jc), the proposed G/IC Block is blocking
the flow from entering the western portion of Site B.

4.4.3 For the open are within SSP-017 (A004 & A005), the averaged VRs are 0.092 & 0.065 under
annual condition; 0.092 & 0.057 under summer condition. No results for Baseline Scenario
are available as those open areas in Proposed Scheme are mostly occupied in Baseline
Scenario. Therefore, reference has been made to the open area in Site A (A00l & A002)
under Baseline Scenario for comparison. Compare to the A00 1 in Baseline Scenario, the
averaged VRs of A004 is higher by 0.020 under annual condition and lower by 0.011 under
summer condition. Compare to the A002 in Baseline Scenario, the averaged VRs of A005 is
higher by 0.014 under annual condition and higher by 0.009 under summer condition.
Although this is not a fair quantitative comparison, it shows the averaged VRs of open area
in SSP-017 in the Proposed Scenario are in the same ballpark of that in Site A under Baseline
Scenario, which should be within reasonable range which no adverse impact is anticipated.

4.5 Effectiveness of the Design Consideration 

4.5.1 The design considerations of the Scheme and SSP-017 are stated in Sections 1.3 & 1.5. From
the increased SVR and LVR in the Proposed Scenario, it is known that the design of the SSP-
017 & SSP-018 are favourable for air ventilation at the Sites' boundaries and in the
assessment area in average.
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4.5.2 For localised region, the ventilation of Cheung Wah Street Section (R003) is benefited from
building setback of Site A and Site of SSP-017; the Cheung Sha Wan Road Section (ROll)
is benefited from the better building deposition in Site A & Site B; the Fuk Wing Street
Section (ROIS) is benefited from the new open area in SSP-017.

4.5.3 However, it is inevitable that some region will be adversely affected. By the cautious notional
design, notable adverse effect is only limited to Cheung Sha Wan Path (R004), and its
ventilation is above average even in the Proposed Scenario. Therefore, no insurmountable
adverse impact is anticipated from the current notional design.
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5 CONCLUSIONS 
5.1.1 The Urban Renewal Authority (URA) has proposed a Cheung Sha Wan Road/ Lai Chi Kok

Road Development Scheme (SSP-018) (the Scheme) under section 25 of the Urban Renewal
Authority Ordinance (URAO). An Air Ventilation Assessment (AVA) has been conducted
in accordance with the recommendations of "Feasibility Study for Establishment of Air
Ventilation Assessment System - Final Report" by Planning Department, and "Technical
Circular No. 1/06 on Air Ventilation Assessments" by HPLB & ETWB to support the
submission of a draft Development Scheme Plan (DSP) with its planning proposal to the
Town Planning Board (TPB) for consideration. A planned concurrent URA project (SSP-
017) within the assessment area, which is not part of this DSP, is also included in the current
assessment.

5.1.2 The microclimate around the Site for the two scenarios, i.e. the Baseline Scheme (i.e. OZP­
compliance development) and the Proposed Schemes (the proposed development of the draft
DSP), have been assessed by Computational Fluid Dynamics (CFD) using well proven CFD
code. The model settings have been compared to previous studies to ensure the reliability of
the model results.

5.1.3 The models result suggested that the averaged air ventilation performance of the Proposed
Scheme is better than that of the Baseline Scheme in both annual and summer conditions in
average.

5.1.4 The most significant improvement compare to the Baseline Scheme can be found along the
Site Boundary, and the Cheung Wah Street Section (R003), Cheung Sha Wan Road Section
(R0l l), and Fuk Wing Street Section (ROIS). Their improvements are mainly due to the
refined building footprints, the open area provided as well as the better building disposition
of the Sites. Although noticeable deterioration has been identified in Cheung Sha Wan Path
(R004), the averaged VRs of R004 are higher than the LY.Rs in both annual and summer
conditions, making a reasonable trade-off for improving the poor ventilated areas (R003 &
ROIS).

5.1.5 In the event that the Proposed Scheme in this AVA report, including building disposition and
setback, are not adopted in the future design scheme or no other alternative and equivalent
design features to be agreed with Planning Department, further AVA study would be
conducted by the project proponent in accordance with the joint Housing Planning and Lands
Bureau - Environment, Transport and Works Bureau Technical Circular No. 1/06 on Air
Ventilation Assessments (or its latest version) for demonstrating that the performance of any
future development would not be worse than the scheme adopted in this report.
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APPENDIX 2-1

Wind Data at grid [76,46] form RAMS



Occurrence Probability at SOOm elevation (Annual) 

e_01299 Wlnd_dlrectlon N NNE NE ENE E ESE SE SSE 5 SSW SW WSW w WNW NW NNW 

V_inflnlty(m/s) Sum 0.018 0.043 0.076 0.124 0.218 0.124 0.065 0.049 0.045 0.067 0.068 0.033 0.027 0.015 0.014 0.012

OO_to_Ol 0.027 0.001 0.002 0.002 0.002 0.004 0.002 0.002 0.001 0.001 0.001 0.001 0.001 0.003 0.001 0.001 0.001

Ol_to_02 0.064 0.003 0.005 0.006 a.cm 0.008 0.004 0.003 0.003 0.003 0.003 0.003 0.003 0.004 0.002 0.002 0.003

02_to_03 0.088 0.004 0.005 0.008 0.01 0.012 0.005 0.004 0.004 0.005 0.005 0.006 0.005 0.006 0.002 0.003 0.003

03_to_04 0.101 0.003 0.004 0.008 0.013 0.017 0.006 0.006 0.007 0.006 0.006 0.008 0.006 0.005 0.003 0.002 0.002

04_to_OS 0.11 0.002 0.004 0.008 0.016 0.021 0.009 0.006 0.006 0.007 0.008 0.008 0.005 0.004 0.002 0.002 0.001

OS_to_06 0.115 0.001 0.003 0.008 0.016 0.025 0.014 0.008 0.007 0.006 0.009 0.009 0.004 0.002 0.002 0.001 0.001

06_to_07 0.108 0.001 0.003 0.007 0-015 0.026 0.015 0.008 0.006 0.004 0.007 0.008 0.003 0.001 0.001 0.001 0

07_to_08 0.098 0.001 0.003 0.006 0.013 0.023 0.017 0.007 0.005 0.005 0.007 0.007 0.002 0.001 0.001 0.001 0

OB_to_09 0.084 0.001 0.003 0.006 0.011 0.023 0.014 0.006 0.003 0.003 0.006 0.006 0.001 0 0 0 0

09_to_10 0.064 0 0.002 0.005 0.008 0.018 0.011 0.005 0.002 0.002 0.005 0.003 0.001 0 0 0 0

1D_to_11 0.047 0 0.002 0.004 0.005 0.014 0.009 0.003 0.002 0.001 0.004 0.003 0.001 0 0 0 0

1l_to_12 0.032 0 0.002 0.002 0.002 0.009 0.007 0.002 0.001 0 0.002 0.003 0 0 0 0 0

12_to_U 0.021 0 0.001 0.002 0.002 0.006 0.004 0.001 0.001 0 0.001 0.001 0 0 0 0 0

13_to_14 0.014 0 0.001 0.001 0.001 0.004 0.003 0.001 0 0 0.001 0.001 0 0 0 0 0

14_to_15 0.009 0 0.001 0.001 0.001 0.002 0.002 0 0 0 0 0 0 0 0 0 0

1S_to_16 0.005 0 0.001 0.001 0.001 0.002 0.001 0 0 0 0 0 0 0 0 0 0

16_to_17 0.004 0 0.001 0 0 0.001 0.001 0 0 0 0 0 0 0 0 0 0

17_to_1B 0.002 0 0 0.001 0 0 0 0 0 0 0 0 0 0 0 0 0

1B_to_19 0.002 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

19_to_20 0.001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2D_to_21 0.001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2l_to_22 0.001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

22_to_23 0.001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

23_to_24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Occurrence Probability at S00m elevation (Summer) 

e_01299 Wlnd_dlrectlon N NNE NE ENE E ESE SE SSE 5 SSW SW WSW w WNW NW NNW 

V_inflnlty(m/s) Sum 0.009 0.01 0.015 0.028 0.083 0.097 0.076 0.082 0.092 0.142 0.169 0.076 0.053 0.03 0.022 0.012

OO_to_Ol 0.02 0.001 0.001 0.001 0.001 0.002 0.001 0.002 0.001 0.002 0.001 0.001 0.001 0.003 0.001 0.001 0.001

Ol_to_02 0.058 0.002 0.002 0.002 0.003 0.003 0.004 0.004 0.005 0.005 0.006 0.005 0.005 0.006 0.002 0.002 0.002

02_to_03 0.094 0.003 0.002 0.003 0.003 0.004 0.005 0.006 0.007 0.009 0.009 0.014 0.01 0.011 0.003 0.003 0.002

03_to_04 0.114 0.001 0.001 0.001 0.002 0.006 0.004 0.008 0.011 0.011 0.013 0.019 0.014 0.01 0.006 0.004 0.002

04_to_OS 0.116 0.001 0 0.001 0.003 0.007 0.007 0.008 0.011 0.011 0.015 0.02 0.013 0.008 0.005 0.004 0.001

OS_to_06 0.116 0.001 0 0.001 0.003 0.009 0.011 0.008 0.01 0.012 O.D18 0.022 0.01 0.006 0.004 0.002 0.001

06_to_07 0.101 0.001 0 0 0.001 0.009 0.011 0.007 0.009 0.01 0.015 0.021 0.007 0.003 0.003 0.003 0.001

07_to_08 0.094 0 0 0.001 0.001 0.008 0.013 0.008 0.008 0.011 O.Dl5 0.017 0.005 0.002 0.002 0.001 0

OB_to_09 0.076 0 0.001 0 0.002 0.009 0.009 0.006 0.006 0.008 0.012 0.015 0.004 0.001 0.001 0.001 0

09_to_10 0.055 0 0.001 0 0.001 0.005 0.008 0.005 0.004 0.005 0.011 0.009 0.003 0.001 0.001 0.001 0

1D_to_11 0.045 0 0.001 0.001 0.001 0.005 0.006 0.004 0.004 0.002 0.01 0.008 0.002 0.001 0 0 0

1l_to_12 0.034 0 0 0.001 0.001 0.004 0.005 0.002 0.003 0.001 0.007 0.007 0.001 0.001 0 0 0

12_to_U 0.024 0 0 0.001 0.001 0.003 0.004 0.002 0.002 0.001 0.004 0.004 0.001 0 0 0 0

13_to_14 0.017 0 0 0.001 0.001 0.001 0.003 0.002 0.001 0.001 0.003 0.003 0.001 0 0 0 0

14_to_15 0.012 0 0 0 0.001 0.002 0.003 0.001 0 0.001 0.002 0.001 0.001 0 0 0 0

1S_to_16 0.007 0 0 0 0 0.003 0.001 0 0 0.001 0 0.001 0 0 0 0 0

16_to_17 0.005 0 0 0 0 0.001 0.001 0 0 0.001 0 0 0 0 0 0 0

17_to_18 0.003 0 0 0 0 0.001 0 0 0 0.001 0 0 0 0 0 0 0

1B_to_19 0.002 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

19_to_20 0.001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2D_to_21 0.001 0 0 0 0 0 0.001 0 0 0 0 0 0 0 0 0 0

2l_to_22 0.001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

22_to_23 0.001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

23_to_24 0.001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



APPENDIX 4-1

Detailed Simulated Results



Wind Velocity Ratio, Base Case 
Tes Point Wind directton (Degree) 45 67.5 90 112.5 135 157.5 180 202.5 225 247.5 SumWind direct:Km NE ENE E ESE SE SSE s SSW SW WSW Average Average 

ID Eartina(m) Northing(m) Probability IAnnual) 7.6% 12.4% 21.8% 12.4% 6.5% 4.9% 4.5% 6.7% 6.8% 83.6% (Annual) (Summer) 
Probability !Summer) 8.3% 9.7% 7.6% 8.2% 9.2% 14.2% 16.9" 7.6% 81.7% 

POOl 833906.48 822110.14 0.078 0.137 0.139 0.154 0.092 0.063 0.088 0.060 0.053 0.118 0.111 0.090
P00 2 833900.24 822102.33 0.088 0.129 0.119 0.135 0.072 0.054 0.107 0.056 0.070 0.083 0.103 0.084
P00 3 833894.00 822094 .52 0.080 0.111 0.095 0.106 0.062 0.044 0.114 0.078 0.066 0.104 0.089 0.082
P004 833890.92 811084 .84 0.133 0.151 0.110 0.140 0.070 0.064 0.181 0.156 0.097 0.159 0.123 0.123
POO S 833884.53 822077.14 0.166 0.156 0.089 0.136 0.058 0.062 0.147 0.158 0.125 0.204 0.120 0.126
P006 833874.36 822071.19 0.127 0.124 0.033 0.098 0.052 0.049 0.055 0.102 0.192 0.247 0.087 0.111
P00 7 833864.49 812068 .98 0.080 0.098 0.026 0.056 0.062 0.101 0.160 0.056 0.283 0.269 0.084 0.137
P008 833854.52 822072.47 0.030 0.058 0.033 0.037 0.040 0.131 0.220 0.042 0.301 0.246 0.076 0.142
P009 833846.90 822078.91 0.015 0.025 0.028 0.054 0.027 0.114 0.204 0.067 0.284 0.237 0.069 0.139
POlO 833839.86 811084 .83 0,015 0.022 0.022 0.055 0.035 0.111 0.197 0.060 0.284 0.2S4 0.066 0.138
POll 833831.48 822091.12 0.015 0.025 0.016 0.049 0.028 0.118 0.193 0.106 0.294 0.275 0.069 0.148 
POl.2 833823.50 822098.43 0.027 0.045 0.021 0.050 0.017 0.123 0.184 0.188 0.299 0.283 0.080 0.164 
P013 833819.20 811105,01 0.049 0,085 0.024 0.053 0.028 0.100 0.138 0.241 0.263 0.254 0,088 0.157
P014 833813.78 811113.31 0.029 0.081 0.009 0.050 0.044 0.069 0.092 0.231 0.276 0.294 0.078 0.153
P015 833806.08 822119.70 0.017 0.075 0.019 0.053 0.044 0.045 0.069 0.202 0.263 0.289 0.073 0.141
P016 833799.61 812125.07 0.022 0.068 0.036 0.058 0.045 0.045 0.051 0.214 0.2S5 0.269 0.077 0.140
P017 833806.02 822132.74 0.016 0.064 0.031 0.056 0.078 0.043 0.028 0.253 0.0S7 0.044 0.061 0.084 
P018 833812.47 822140.39 0.028 0.054 0.031 0.048 0.106 0.091 0.050 0.244 0.051 0.041 0.066 0.090 
P019 833818.91 811148.04 0.023 0.056 0.036 0.029 0.121 0.125 0.046 0.226 0.0S7 0.069 0.066 0.094 
P020 833825.35 822155.68 0.054 0.083 0.053 0.011 0.125 0.148 0.047 0.205 0.062 0.110 0.075 0.097
P021 833831.80 822163.33 0.103 0.101 0.077 0.026 0.119 0.157 0.122 0.189 0.062 0.131 0.093 0.109
P02.2 833836.66 822168.33 0.10 .3 0.087 0.087 0.030 0.104 0.152 0.166 0.211 0.047 0.129 0.096 0.115 
P023 833844 .3S 811161.93 0.104 0.036 0.073 0.014 0.070 0.073 0.132 0.108 0.064 0.034 0.067 0.073
P014 833852.03 811155.53 0.081 0.025 0.054 0.042 0.086 0.086 0.079 0.208 0.108 0.0S7 0.073 0.100 
?025 833859.71 822149.1.2 0.077 0.037 0.065 0.049 0.073 0.062 0.089 0.149 0.067 0.123 0.068 0.087 
P026 833867.39 822142.72 0.070 0.044 0.066 0.051 0.058 0.041 0.084 0.041 0.033 0.060 0.055 0.051
P027 833875.07 822136.32 0.057 0.049 0.050 0.049 0.051 0.021 0.050 0.022 0.046 0.084 0.046 0.044 
P028 833882.7S 811119.91 0.057 0.058 0.042 0.063 0.051 0.016 0.040 0.014 0.061 0.08S 0.047 0.046 
?029 833890.44 822123.51 0.053 0.055 0.050 0.064 0.049 0.019 0.052 0.031 0.053 0.081 0.050 0.049 
P030 833898.12 822117.11 0.029 0.044 0.028 0.042 0.036 0.020 0.048 0.032 0.061 0.060 0.037 0.042
?031 833851.44 822040.71 0.155 0.119 0.070 0.129 0.203 0.215 0.179 0.055 0.129 0.217 0.1.22 0.140 
P031 833846.06 811031.53 0.168 0.113 0.057 0.134 0.142 0.137 0.095 0.081 0.096 0.227 0.105 0.114
P033 833840.32 822041.06 0.132 0.116 0.064 0.115 0.179 0.176 0.133 0.111 0.101 0.211 0.112 0.129
P034 833832.12 822046.78 0.089 0.110 0.072 0.098 0.176 0.179 0.140 0.180 0.095 0.194 0.111 0.138
P035 833823.92 822052.51 0.051 0.098 0.073 0.091 0.161 0.182 0.146 0.216 0.085 0.1S8 0.107 0.138
P036 833815.73 822058.23 0.030 0.087 0.071 0.086 0.139 0.184 0.153 0.229 0.079 0.128 0.101 0.134
P037 833806.62 811061.36 0.027 0.080 0.065 0.085 0.110 0.177 0.146 0.233 0.064 0.108 0.095 0.125
P038 833797.S1 821066.50 0.036 0.079 0.055 0.086 0.084 0.174 0.140 0.224 0.047 0.102 0.088 0.115
?039 833788.41 822070.63 0.041 0.083 0.047 0.088 0.070 0.169 0.125 0.210 0.035 0.116 0.083 0.107
P040 833779.30 822074.76 0.042 0.086 0.046 0.089 0.066 0.159 0.101 0.185 0.030 0.132 0.079 0.099
?041 833770.19 822078.90 0.040 0.087 0.052 0.090 0.061 0.146 0.074 0.152 0.025 0.146 0.075 0.090
?041 833761.09 811083.03 0.038 0.079 0.057 0.088 0.046 0.127 0.043 0.120 0.023 0.161 0.068 0.079
?043 833750.74 822085.73 0.0.34 0.066 0.061 0.087 0.078 0.090 0.050 0.105 0.027 0.168 0.066 0.078 
P044 833740.78 822086,56 0.032 0.059 0.067 0.086 0.130 0.057 0.079 0.100 0.035 0.169 0,070 0,084 
P045 833730.81 811087.38 0.031 0.055 0.071 0.083 0.143 0.074 0.111 0.098 0.040 0.164 0.075 0.091
?046 833720.85 822088 .21 0.036 0.051 0.068 0.076 0.103 0.106 0.138 0.104 0.049 0.155 0.074 0.094
?047 833710.88 822089.03 0.054 0.048 0.058 0.066 0.060 0.060 0.086 0.118 0.0S5 0.13S 0.064 0.079
P048 833700.91 812089.86 0.114 0.047 0.062 0.057 0.068 0.042 0.052 0.116 0.0S6 0.110 0.066 0.071
?049 833690.9S 812090 .68 0.153 0.052 0.143 0.053 0.052 0.052 0.064 0.125 0.0S3 0.113 0.092 0.081
?050 833684.22 822083.21 0.159 0.058 0.185 0.029 0.044 0.055 0.070 0.169 0.076 0.160 0.106 0.100
?051 833677.77 822075.56 0.157 0.073 0.204 0.016 0.040 0.063 0.078 0.179 0.070 0.098 0.112 0.096
P051 833671.33 812067.91 0.157 0.078 0.213 0.012 0.036 0.068 0.087 0.189 0.069 0.061 0.115 0.096
POS3 833664.89 822060 .26 0.157 0.078 0.219 0.022 0.034 0.067 0.095 0.198 0.067 0.037 0.119 0.097
P054 833658.45 822052.61 0.154 0.079 0.225 0.031 0.041 0.062 0.103 0.204 0.064 0.027 0.11.3 0.099 
POSS 8336S2.00 811044 .97 0.148 0.079 0.231 0.032 0.055 0.057 0.120 0.206 0.0S9 0.048 0.116 0.104
?056 833645.56 822037.32 0.140 0.079 0.234 0.035 0.056 0.058 0.125 0.203 0.055 0.061 0.126 0.105
P057 833639.12 812029.67 0.127 0.080 0.235 0.052 0.055 0.064 0.120 0.197 0.0S1 0.063 0.127 0.106
POSS 833632.67 822022.03 0.124 0.084 0.226 0.098 0.093 0.051 0.096 0.192 0.050 0.055 0.1.32 0.108 
P059 833626.22 811014.39 0.148 0.093 0.207 0.163 0.215 0.166 0.141 0.190 0.0S1 0.042 0.159 0.140
P060 833619.77 822006 .74 0.223 0.094 0.192 0.203 0.284 0.264 0.298 0.191 0.053 0.033 0.188 0.177
P06 1 833611.41 822001.06 0.216 0.084 0.173 0.223 0.268 0.271 0.316 0.186 0.047 0.039 0.183 0.178
P06 1 833602.43 822002.93 0.178 0.074 0.125 0.248 0.267 0.294 0.346 0.174 0.043 0.026 0.171 0.177
P06 3 833604 .44 822013.68 0.183 0.080 0.148 0.249 0.292 0.318 0.377 0.152 0.041 0.023 0.181 0.183
P064 833S98.77 811011.34 0.167 0.075 0.121 0.244 0.283 0.327 0.392 0.106 0.028 0.040 0.167 0.172
P06 5 833595.43 822031.77 0.146 0.073 0.123 0.214 0.251 0.298 0.352 0.056 0.011 0.069 0.149 0.149 
P066 833S92.10 812041.10 0.115 0.078 0.139 0.200 0.232 0.279 0.321 0.020 0.007 0.09S 0.142 0.137
P06 7 833588.77 822050.63 0.089 0.086 0.151 0.195 0.223 0.269 0.297 0.024 0.025 0.115 0.142 0.140
P068 833585.44 822060.05 0.129 0.094 0.169 0.195 0.218 0.261 0.274 0.053 0.043 0.125 0.154 0.147 
P069 833582.11 822069.48 0.079 0.103 0.198 0.190 0.210 0.248 0.231 0.061 0.053 0.120 0.155 0.146 
P070 833S78.78 812078.91 0.071 0.118 0.229 0.194 0.213 0.245 0.190 0.070 0.0S9 0.107 0.164 0.146
P071 833575.53 822088 .37 0.063 0.137 0.246 0.202 0.225 0.248 0.169 0.069 0.059 0.085 0.172 0.146
?072 833576.05 822098.37 0.113 0.151 0.253 0.209 0.235 0.254 0.155 0.142 0.130 0.140 0.193 0.180
P073 833S81.96 811106.63 0.138 0.136 0.248 0.184 0.208 0.225 0.151 0.326 0.312 0.31S 0.113 0.156
?074 833591.37 822110.01 0.128 0.116 0.244 0.150 0.185 0.190 0.134 0.309 0.311 0.316 0.197 0.241 
P075 833600 .78 822113.40 0.123 0.104 0.236 0.119 0.171 0.158 0.130 0.318 0.337 0.344 0.188 0.241
?076 833610.19 822116.78 0.114 0.094 0.226 0.085 0.159 0.131 0.117 0.307 0.342 0.349 0.174 0.2.31 
P077 833619.60 811110.16 0.107 0.085 0.212 0.052 0.144 0.104 0.106 0.309 0.3S8 0.364 0.161 0.125
P078 833629.01 82.21.23.54 0.097 0.078 0.200 0.037 0.131 0.080 0.094 0.305 0.366 0.370 0.152 0.219 
?079 833638.42 822126.92 0.087 0.071 0.187 0.029 0.117 0.049 0.073 0.296 0.371 0.372 0.141 0.209
P080 833647.06 822133.14 0.076 0.064 0.171 0.038 0.098 0.031 0.058 0.293 0.381 0.377 0.134 0.205 
?08 1 833656.06 822137.54 0.059 0.061 0.159 0.035 0.080 0.047 0.058 0.270 0.368 0.353 0.125 0.195
?082 83366S.90 822139.90 0.042 0.059 0.150 0.029 0.044 0.056 0.059 0.201 0.302 0.268 0.106 0.157
?083 833673.66 822146.11 0.088 0.050 0.110 0.029 0.014 0.090 0.068 0.257 0.399 0.370 0.111 0.194
POS4 833683.40 822148 .45 0.094 0.018 0.036 0.019 0.019 0.104 0.073 0.202 0.355 0.352 0.080 0.168
POS S 833693.40 822148.18 0.082 0.009 0.051 0.019 0.025 0.123 0.065 0.089 0.244 0.283 0.064 0.122
?086 833703.38 822147.62 0.105 0.010 0.059 0.035 0.030 0.142 0.038 0.062 0.231 0.272 0.068 0.115 
?087 833712.77 811144.13 0.105 0.009 0.070 0.047 0.029 0.146 0.073 0.037 0.212 0.2S3 0.071 0.112
POSS 833722.15 822140.28 0.079 0.011 0.076 0.056 0.032 0.141 0.118 0.037 0.218 0.254 0.075 0.120
?089 833730.70 822136.10 0.044 0.017 0.077 0.065 0.034 0.140 0.148 0.046 0.229 0.266 0.077 0.129
P090 833739.69 811131.73 0.021 0.024 0.068 0.074 0.035 0.141 0.166 0.068 0.240 0.280 0.079 0.139
P09 1 833748.73 821127.25 0.030 0.014 0.045 0.082 0.033 0.145 0.175 0.086 0.251 0.297 0.077 0.146 
P09 2 833757.74 822122.93 0.036 0.011 0.016 0.087 0.030 0.151 0.177 0.108 0.276 0.323 0.074 0.156
P093 833766.11 812118.19 0.035 0.022 0.014 0.081 0.023 0.152 0.179 0.111 0.294 0.344 0.075 0.161
P094 833773.72 822111.90 0.022 0.029 0.025 0.049 0.009 0.126 0.171 0.066 0.283 0.341 0.066 0.143
P095 833780.92 822105.74 0.048 0.066 0.037 0.050 0.0.23 0.139 0.177 0.065 0.259 0.321 0.077 0.140 
P096 833783.82 822099 .70 0.054 0.079 0.033 0.059 0.032 0.155 0.181 0.112 0.211 0.257 0.082 0.136



Wind Velocity Ratio, Base Case 
Tes Point Wind directton (Degree) 45 67.5 90 112.5 135 157.5 180 202.5 225 247.5 SumWind direct:Km NE ENE E ESE SE SSE s SSW SW WSW Average Average 

ID Eartina(m) Northing(m) Probability IAnnual) 7.6% 12.4% 21.8% 12.4% 6.5% 4.9% 4.5% 6.7% 6.8% 83.6% (Annual) (Summer) 
Probability !Summer) 8.3% 9.7% 7.6% 8.2% 9.2% 14.2% 16.9" 7.6% 81.7% 

P09 7 833790.30 822092.06 0.033 0.082 0.022 0.062 0.022 0.168 0.185 0.161 0.179 0.218 0.079 0.135
P098 833798.07 822085.76 0.024 0.077 0.022 0.062 0.028 0.179 0.192 0.193 0.166 0.198 0.080 0.138
P099 833805.83 822079.45 0.023 0.061 0.037 0.062 0.050 0.191 0.196 0.209 0.152 0.160 0.085 0.140
PlOO 833813.59 822073.15 0.022 0.053 0.052 0.064 0.079 0.197 0.198 0.219 0.145 0.126 0.091 0.142
P101 833821.67 822067.40 0.019 0.061 0.061 0.068 0.111 0.205 0.203 0.214 0.139 0.098 0.097 0.143
P102 833828.02 822058.82 0.036 0.087 0.069 0.079 0.152 0.204 0.187 0.201 0.124 0.136 0.106 0.145
P103 833835.80 822052.54 0.076 0.104 0.069 0.090 0.185 0.214 0.188 0.160 0.123 0.174 0.114 0.147
P104 833843.58 822046.26 0.122 0.116 0.066 0.108 0.198 0.213 0.180 0.093 0.125 0.201 0.117 0.140
P105 833859.73 822218.10 0.083 0.077 0.113 0.101 0.115 0.160 0.230 0.126 0.127 0.129 0.115 0.136
Pl06 833853.32 822110.43 0.035 0.058 0.080 0.071 0.083 0.157 0.213 0.116 0.148 0.101 0.092 0.124
Pl07 833846.97 822202.70 0.042 0.044 0.079 0.068 0.088 0.163 0.191 0.130 0.147 0.113 0.090 0.126
P108 833840.62 822194.97 0.029 0.043 0.091 0.081 0.110 0.171 0.178 0.153 0.140 0.113 0.096 0.132
P109 833834.27 822187.25 0.034 0.026 0.054 0.055 0.102 0.160 0.106 0.132 0.121 0.097 0.073 0.106
P110 833827.92 822179.52 0.103 0.076 0.073 0.023 0.110 0.159 0.121 0.139 0.110 0.100 0.088 0.106
Plll 833820.19 822185.86 0.101 0.080 0.106 0.058 0.105 0.142 0.182 0.137 0.027 0.084 0.097 0.099
Pll2 833812.46 822192.20 0.081 0.065 0.126 0.074 0.137 0.190 0.220 0.144 0.028 0.092 0.108 0.117
P113 833804.73 822198.54 0.060 0.041 0.136 0.086 0.153 0.216 0.234 0.133 0.029 0.100 0.110 0.125
P114 833796.99 822204.88 0.046 0.023 0.140 0.093 0.152 0.224 0.240 0.114 0.048 0.122 0.109 0.130
P115 833789.26 822211.22 0.037 0.027 0.141 0.096 0.143 0.221 0.242 0.081 0.075 0.139 0.108 0.131
Pll6 833781.53 822217.57 0.034 0.039 0.145 0.097 0.145 0.221 0.243 0.101 0.057 0.126 0.111 0.130
P117 833773.79 82222.3.91 0.031 0.047 0.148 0.095 0.147 0.218 0 . .244 0.097 0.115 0.151 0.117 0.144
P118 833766.06 8222.30.25 0.025 0.055 0.151 0.088 0.138 0.215 0 . .246 0.074 0.129 0.138 0.116 0.140 
P119 833758.33 822236.59 0.018 0.065 0.157 0.085 0.134 0.218 0.251 0.087 0.126 0.130 0.119 0.142
Pl20 833750.60 822242.93 0.023 0.077 0.162 0.098 0.142 0.223 0.255 0.095 0.074 0.080 0.122 0.132
Pl.21 833742.86 822249.27 0.029 0.086 0.159 0.097 0.136 0.218 0.250 0.074 0.081 0.092 0.121 0.129
Pl22 833735.13 822255.61 0.037 0.091 0.153 0.081 0.122 0.208 0.242 0.072 0.081 0.096 0.116 0.123
P12.3 833727.40 822261.95 0.039 0.093 0.144 0.063 0.107 0.196 0.231 0.067 0.067 0.086 0.107 0.111 
Pl24 833719.66 822268.29 0.039 0.087 0.124 0.051 0.093 0.183 0.212 0.056 0.045 0.074 0.094 0.095 
Pl.25 833711.93 822274.63 0.055 0.066 0.086 0.037 0.07.2 0.158 0.178 0.033 0.070 0.042 0.075 0.080
Pl.26 833704.20 822280.97 0.062 0.0.34 0.117 0.064 0.093 0.132 0.143 0.097 0.082 0.103 0.088 0.101 
Pl.27 833712.40 822286.84 0.047 0.027 0.118 0.063 0.100 0.057 0.049 0.122 0.034 0.135 0.075 0.081 
P128 833721.80 822290.25 0.038 0.014 0.105 0.042 0.097 0.042 0.074 0.118 0.022 0.139 0.064 0.075
Pl29 833731.20 822293.66 0.047 0.030 0.091 0.028 0.089 0.020 0.083 0.116 0.036 0.139 0.061 0.073
P130 833740.60 822297.07 0.052 0.043 0.087 0.018 0.086 0.027 0.064 0.072 0.034 0.115 0.057 0.059
P131 833750.00 822300.48 0.064 0.067 0.075 0.024 0.079 0.017 0.065 0.055 0.043 0.107 0.058 0.056
P132 833759.40 822303.89 0.086 0.093 0.058 0.056 0.075 0.049 0.055 0.040 0.078 0.093 0.066 0.063
P133 833768.34 822299.96 0.060 0.063 0.019 0.071 0.077 0.089 0.055 0.058 0.069 0.044 0.055 0.061
P134 833776.02 822293.62 0.046 0.043 0.009 0.034 0.085 0.091 0.093 0.087 0.078 0.071 0.048 0.070
P135 833783.71 822287.22 0.071 0.064 0.008 0.014 0.092 0.079 0.115 0.100 0.082 0.091 0.053 0.075
Pl.36 833791.40 822280.83 0.090 0.076 0.010 0.016 0.096 0.062 0.125 0.100 0.074 0.101 0.056 0.074 
Pl37 833799.09 822274.43 0.103 0.081 0.019 0.009 0.096 0.048 0.130 0.092 0.061 0.106 0.057 0.070
P138 833806.78 822268.04 0.109 0.081 0.038 0.012 0.093 0.033 0.128 0.080 0.057 0.107 0.061 0.067
Pl39 833814.46 822261.64 0.111 0.078 0.052 0.018 0.085 0.023 0.111 0.063 0.048 0.108 0.061 0.061
P140 833822.15 822255,25 0.112 0.074 0.059 0.023 0.075 0.010 0.075 0.037 0.040 0.114 0,057 0,051
P141 833829.84 822248.85 0.112 0.068 0.054 0.020 0.060 0.019 0.054 0.013 0.037 0.126 0.050 0.043
P142 833837.53 822242.46 0.109 0.061 0.032 0.017 0.041 0.026 0.063 0.036 0.032 0.143 0.043 0.045
P143 833845.22 822236.06 0.107 0.056 0.027 0.024 0.036 0.044 0.050 0.053 0.030 0.159 0.043 0.049
P144 833852.90 822229.67 0.108 0.050 0.053 0.049 0.066 0.039 0.051 0.048 0.026 0.171 0.055 0.057
000 1 833688.64 821827.88 0.182 0.222 0.226 0.204 0.291 0.161 0.118 0.246 0.206 0.178 0.214 0.206
000 2 833704.79 821846.97 0.164 0.047 0.035 0.074 0.099 0.109 0.064 0.167 0.200 0.045 0.089 0.114
000 3 833720.93 821866.06 0.151 0.050 0.055 0.072 0.118 0.091 0.066 0.139 0.161 0.076 0.089 0.106
0004 833737.08 821885.14 0.120 0.037 0.096 0.053 0.123 0.094 0.089 0.200 0.157 0.134 0.098 0.127
000 5 833753.23 821904 .23 0.143 0.030 0.112 0.048 0.116 0.155 0.158 0.263 0.223 0.194 0.120 0.171
0006 833769.37 821923.32 0.153 0.027 0.134 0.081 0.101 0.096 0.093 0.297 0.255 0.265 0.128 0.182
000 7 833785.52 821942.41 0.152 0.030 0.093 0.056 0.045 0.062 0.059 0.299 0.214 0.296 0.102 0.157
000 8 833801.66 821961.49 0.142 0.030 0.050 0.066 0.055 0.089 0.122 0.265 0.127 0.268 0.088 0.138
0009 833817.81 821980.58 0.189 0.020 0.116 0.081 0.042 0.117 0.077 0.236 0.113 0.232 0.105 0.132
0010 833833.95 821999.67 0.20.3 0.0.34 0.12.5 0.108 0.059 0.052 0.046 0.172 0.075 0.235 0.102 0.109 
0011 833850.10 822018.75 0.200 0.080 0.049 0.147 0.038 0.045 0.037 0.099 0.075 0.235 0.086 0.089 
0012 833866.40 822037.71 0.152 0.108 0.098 0.146 0.237 0.258 0.247 0.156 0.154 0.231 0.149 0.183
0013 833882.70 822056.66 0.160 0.136 0.062 0.134 0.090 0.090 0.170 0.112 0.207 0.221 0.118 0.142
0014 833907.00 822070.77 0.183 0.145 0.098 0.125 0.101 0.092 0.077 0.165 0.149 0.215 0.125 0.132
0015 833923.30 822089.72 0.128 0.146 0.124 0.137 0.103 0.090 0.071 0.160 0.158 0.221 0.129 0.137
0016 833939.61 822108.68 0.079 0.137 0.123 0.135 0.104 0.100 0.073 0.167 0.100 0.196 0.119 0.125
0017 833955.91 822127.63 0.095 0.094 0.112 0.104 0.111 0.113 0.073 0.186 0.075 0.182 0.107 0.119
0018 833972.19 822146.60 0.104 0.094 0.148 0.119 0.123 0.117 0.085 0.187 0.079 0.204 0.122 0.130
0019 833988.31 822165.71 0.079 0.083 0.151 0.103 0.087 0.084 0.092 0.220 0.093 0.137 0.116 0.124
0020 834004.42 822184.83 0.136 0.184 0.166 0.115 0.025 0.073 0.078 0.216 0.094 0.131 0.1.35 0.118 
0021 833894.10 822079.37 0.169 0.166 0.116 0.152 0.098 0.078 0.163 0.170 0.131 0.205 0.138 0.141
0022 833910.40 822098.32 0.112 0.160 0.137 0.160 0.114 0.080 0.137 0.127 0.103 0.174 0.133 0.127
0023 833926.70 822117.28 0.091 0.135 0.127 0.140 0.112 0.086 0.116 0.131 0.058 0.198 0.118 0.11S
0024 833943.00 822136.23 0.115 0.098 0.084 0.092 0.103 0.105 0.117 0.182 0.066 0.179 0.101 0.11.5
0025 833959.29 822155.20 0.122 0.136 0.207 0.158 0.138 0.128 0.112 0.214 0.108 0.189 0.159 0.155
0026 833975.40 822174.31 0.097 0.096 0.103 0.065 0.095 0.083 0.073 0.233 0.081 0.196 0.101 0.119
0027 833991.52 822193.42 0.113 0.149 0.105 0.075 0.044 0.070 0.059 0.234 0.060 0.176 0.105 0.107
0028 833795.28 8221.31.96 0.021 0.058 0.04.5 0.064 0.063 0.068 0.028 0.234 0.168 0.175 0.075 0.1.20 
0029 833811.13 822151.29 0.028 0.026 0.028 0.040 0.123 0.113 0.038 0.138 0.079 0.018 0.055 0.077
0030 833826.98 82.2170.63 0.109 0.099 0.082 0.036 0.135 0.185 0.129 0.165 0.097 0.117 0.100 0.118 
0031 833842.83 822189.96 0.047 0.062 0.080 0.085 0.106 0.170 0.163 0.151 0.101 0.100 0.094 0.120
0032 833858.68 822209.29 0.035 0.093 0.076 0.070 0.081 0.162 0.227 0.090 0.138 0.081 0.094 0.117
0033 833874.53 822228.63 0.090 0.098 0.118 0.118 0.127 0.167 0.223 0.138 0.089 0.090 0.121 0.130
0034 833890.38 822247.96 0.142 0.127 0.084 0.070 0.093 0.142 0.196 0.093 0.105 0.045 0.106 0.104
0035 833906.23 822267.29 0.141 0.119 0.138 0.091 0.077 0.104 0.135 0.081 0.124 0.103 0.116 0.107
0036 833578.89 821900 .02 0.290 0.140 0.228 0.078 0.219 0.167 0.088 0.127 0.085 0.231 0.167 0.141
0037 833583.56 821924.58 0.264 0.118 0.158 0.130 0.213 0.254 0.196 0.139 0.038 0.054 0.158 0.136
0038 833588.23 821949.14 0.204 0.112 0.070 0.203 0.181 0.224 0.209 0.147 0.088 0.060 0.141 0.143 
0039 833592.90 821973.70 0.165 0.130 0.037 0.252 0.218 0.258 0.269 0.176 0.276 0.304 0.164 0.226
0040 833597.57 821998.26 0.160 0.068 0.086 0.246 0.240 0.274 0.321 0.171 0.036 0.020 0.152 0.163
004 1 833598.99 822023.72 0.167 0.075 0.124 0.239 0.280 0.323 0.387 0.100 0.026 0.044 0.166 0.170
0042 833590.77 822047.33 0.102 0.084 0.150 0.198 0.228 0.274 0.306 0.017 0.017 0.108 0.143 0.138
0043 833582.55 822070.94 0.083 0.105 0.205 0.191 0.213 0.249 0.221 0.063 0.053 0.120 0.157 0.146 
0044 833574.33 822094 .55 0.090 0.149 0.250 0.209 0.234 0.253 0.164 0.066 0.059 0.073 0.179 0.146
0045 833682.05 822190.77 0.181 0.028 0.107 0.149 0.188 0.201 0.134 0.192 0.165 0.146 0.133 0.162
0046 833673.60 822214.34 0.158 0.038 0.064 0.134 0.141 0.147 0.098 0.170 0.141 0.152 0.106 0.134
0047 833665.14 8222.37.88 0.094 0.053 0.045 0.114 0.110 0.103 0.065 0.162 0.147 0.164 0.088 0.1.20 
0048 833656.27 822261.04 0.062 0.034 0.081 0.065 0.059 0.034 0.081 0.095 0.081 0.099 0.067 0.076



Wind Velocity Ratio, Base Case 
Tes Point Wind directton (Degree) 45 67.5 90 112.5 135 157.5 180 202.5 225 247.5 SumWind direct:Km NE ENE E ESE SE SSE s SSW SW WSW Average Average 

ID Eartina(m) Northing(m) Probability IAnnual) 7.6% 12.4% 21.8% 12.4% 6.5% 4.9% 4.5% 6.7% 6.8% 83.6% (Annual) (Summer) 
Probability !Summer) 8.3% 9.7% 7.6% 8.2% 9.2% 14.2% 16.9" 7.6% 81.7% 

0049 833500.99 811903.86 0.197 0.222 0.141 0.253 0.270 0.297 0.314 0.145 0.290 0.271 0.116 0.245
0050 833492.37 811917.33 0.235 0.262 0.212 0.269 0.340 0.407 0.233 0.174 0.304 0.253 0.157 0.169
0051 833483.75 821950.80 0.144 0.160 0.161 0.209 0.252 0.276 0.146 0.139 0.181 0.210 0.179 0.190
0052 833475.14 811974.17 0.067 0.116 0.077 0.203 0.256 0.241 0.105 0.221 0.180 0.257 0.146 0.191
0053 833466.52 821997.74 0.066 0.095 0.031 0.193 0.219 0.204 0.074 0.236 0.236 0.381 0.128 0.200
0054 833457.93 811011.11 0.227 0.106 0.063 0.149 0.130 0.106 0.067 0.135 0.091 0.328 0.113 0.117
0055 833449.35 811044 .69 0.206 0.094 0.033 0.117 0.092 0.093 0.079 0.115 0.109 0.210 0.093 0.106
0056 833440.76 822068 .17 0.297 0.139 0.166 0.147 0.210 0.151 0.191 0.437 0.296 0.167 0.207 0.243
0057 833432.17 811091.65 0.246 0.163 0.190 0.199 0.281 0.252 0.215 0.328 0.360 0.331 0.119 0.181
COSS 833423.59 822115.13 0.098 0.043 0.080 0.065 0.103 0.059 0.032 0.200 0.177 0.084 0.089 0.114
0059 833415.00 822138.61 0.152 0.075 0.132 0.121 0.176 0.129 O.Q15 0.169 0.176 0.160 0.1.27 0.139
0060 833406.41 822162.09 0.099 0.033 0.115 0.064 0.153 0.108 0.034 0.075 0.169 0.163 0.093 0.111 
006 1 833681.54 811817.30 0.190 0.306 0.306 0.325 0.280 0.190 0.161 0.264 0.191 0.21S 0.169 0.238
0062 833662.17 821833.11 0.202 0.289 0.283 0.282 0.156 0.155 0.209 0.261 0.114 0.160 0.240 0.200
0063 833642.63 821848 .71 0.114 0.261 0.252 0.244 0.074 0.099 0.127 0.104 0.059 0.228 0.191 0.137
0064 833622.52 821863.55 0.234 0.228 0.169 0.213 0.162 0.117 0.077 0.104 0.108 0.349 0.171 0.151
0065 833601.27 811876.72 0.249 0.206 0.114 0.186 0.206 0.172 0.105 0.036 0.116 0.371 0.155 0.147
0066 833577.88 821885 .56 0.247 0.181 0.183 0.152 0.218 0.156 0.082 0.105 0.101 0.367 0.167 0.155
0067 833553.62 821891.61 0.190 0.148 0.092 0.182 0.115 0.042 0.191 0.018 0.071 0.347 0.119 0.118
0068 833528.63 821891.21 0.191 0.139 0.071 0.210 0.149 0.166 0.290 0.032 0.165 0.332 0.140 0.166
0069 833503.70 821889.31 0.179 0.171 0.159 0.180 0.179 0.211 0.301 0.124 0.244 0.268 0.182 0.206
0070 833809.89 821828.55 0.085 0.0.30 0.103 0.178 0.256 0.175 0.318 0.ll0 0.064 0.077 0.1.32 0.158 
0071 833790.74 821844 .62 0.129 0.021 0.100 0.149 0.173 0.171 0.212 0.076 0.097 0.038 0.112 0.121
0072 833771.59 821860.69 0.162 0.024 0.135 0.107 0.137 0.196 0.194 0.224 0.229 0.060 0.138 0.173
0073 833752.44 821876.76 0.120 0.033 0.121 0.068 0.058 0.076 0.089 0.240 0.193 0.038 0.106 0.129
0074 833921.77 811884 .63 0.266 0.154 0.242 0.140 0.301 0.252 0.195 0.132 0.055 0.124 0.195 0.162
0075 833902.62 821900 .70 0.041 0.062 0.103 0.163 0.331 0.184 0.047 0.035 0.155 0.189 0.118 0.140
0076 833883.47 821916.77 0.069 0.060 0.058 0.110 0.149 0.074 0.125 0.143 0.154 0.183 0.093 0.128
0077 833864.32 821932.84 0.074 0.019 0.036 0.029 0.154 0.142 0.103 0.118 0.143 0.078 0.070 0.104
0078 833845.17 821948.91 0.097 0.067 0.129 0.036 0.122 0.190 0.180 0.085 0.219 0.110 0.113 0.138
0079 833826.02 821964.98 0.087 0.0.39 0.122 0.041 0.098 0.182 0.166 0.099 0.143 0.123 0.098 0.122 
0080 833977.41 821941.96 0.097 0.092 0.048 0.028 0.036 0.065 0.124 0.271 0.120 0.158 0.084 0.119
0081 833958.94 821956.75 0.036 0.089 0.075 0.027 0.074 0.131 0.167 0.297 0.074 0.178 0.092 0.133
0082 833940.69 821974.35 0.165 0.157 0.122 0.072 0.159 0.249 0.273 0.374 0.111 0.183 0.162 0.197
0083 833922.85 811991.06 0.231 0.153 0.188 0.103 0.261 0.307 0.318 0.350 0.100 0.133 0.200 0.116
0084 833904.56 822007.36 0.175 0.108 0.167 0.098 0.269 0.307 0.316 0.327 0.140 0.095 0.183 0.21.5
0085 833885.34 822024.21 0.087 0.052 0.141 0.116 0.262 0.292 0.300 0.280 0.165 0.212 0.159 0.218
0086 833989.52 811957.37 0.155 0.176 0.125 0.042 0.101 0.074 0.143 0.321 0.075 0.157 0.131 0.137
0087 833970.62 821972.70 0.146 0.191 0.180 0.061 0.145 0.191 0.230 0.358 0.168 0.188 0.175 0.199
0088 833951.96 82198.8.58 0.216 0.127 0.195 0.100 0.253 0.291 0.310 0.358 0.161 0.197 0.199 0.2.33 
0089 833932.78 822004 .73 0.208 0.041 0.145 0.120 0.226 0.228 0.204 0.119 0.159 0.248 0.145 0.173
0090 833915.11 822020.59 0.169 0.034 0.119 0.114 0.235 0.245 0.220 0.135 0.187 0.259 0.139 0.183
009 1 833895.99 822036.28 0.072 0.020 0.069 0.063 0 . .207 0.24.2 0.260 0.187 0.213 0.184 0.113 0.181
0092 833853.32 822049,51 0.132 0,119 0.065 0.114 0.201 0.235 0.228 0.076 0.166 0.204 0,125 0,155
0093 833833.90 822065.15 0.026 0.070 0.060 0.063 0.124 0.211 0.222 0.176 0.181 0.134 0.101 0.152
0094 833814.39 822080 .88 0.024 0.043 0.043 0.053 0.046 0.188 0.213 0.208 0.213 0.194 0.088 0.156
0095 833795.09 811096.77 0.030 0.081 0.024 0.054 0.012 0.160 0.201 0.161 0.258 0.285 0.084 0.157
0096 833775.85 821111.73 0.026 0.037 0.032 0.046 0.012 0.126 0.174 0.073 0.301 0.352 0.071 0.150
0097 833754.94 821126.43 0.039 0.017 0.024 0.084 0.037 0.148 0.172 0.111 0.289 0.331 0.078 0.160
0098 833732.40 822140.31 0.038 0.028 0.069 0.066 0.047 0.139 0.127 0.082 0.282 0.309 0.084 0.149
0099 833704.92 822150.52 0.088 0.019 0.052 0.042 0.042 0.140 0.046 0.098 0.311 0.320 0.078 0.144
0100 833863.35 821061.10 0.111 0.116 0.022 0.090 0.099 0.153 0.204 0.069 0.265 0.238 0.101 0.149
0101 833844.65 822078.70 0.013 0.031 0.024 0.051 0.025 0.127 0.213 0.081 0.286 0.234 0.070 0.142
0102 833825.21 822094 .42 0.013 0.026 0.021 0.047 0.014 0.130 0.198 0.162 0.309 0.289 0.075 0.163
0103 833805.84 822110.23 0.018 0.080 0.011 0.049 0.029 0.096 0.152 0.183 0.332 0.338 0.081 0.168
0104 833785.64 8221.24.96 0.034 0.050 0.063 0.067 0.041 0.116 0.095 0.189 0.40.2 0.414 0.100 0.195
0105 833766.05 821140.48 0.077 0.022 0.065 0.040 0.060 0.096 0.042 0.200 0.418 0.418 0.096 0.191
0106 833746.17 822155.62 0.057 0.046 0.053 0.028 0.076 0.072 0.078 0.174 0.386 0.379 0.090 0.177 
0107 833723.15 822168.33 0.073 0.046 0.038 0.020 0.066 0.099 0.098 0.148 0.318 0.288 0.080 0.152
0108 833700.02 822176.18 0.039 0.049 0.086 0.021 0.047 0.091 0.131 0.166 0.340 0.266 0.093 0.163
0109 833684.50 822152.29 0.115 0.029 0.038 0.023 0.026 0.105 0.085 0.244 0.407 0.380 0.093 0.191
0110 833664.88 811149.89 0.066 0.056 0.147 0.044 0.055 0.076 0.080 0.283 0.414 0.382 0.119 0.112
0111 833641.28 822141.66 0.072 0.062 0.166 0.064 0.096 0.033 0.069 0.332 0.430 0.423 0.143 0.231
0112 833617.67 822133.44 0.114 0.074 0.194 0.058 0.109 0.080 0.067 0.378 0.437 0.443 0.163 0.249 
0113 833594.06 822125.22 0.151 0.095 0.217 0.094 0.131 0.130 0.110 0.408 0.431 0.437 0.190 0.271 
0114 833570.45 821116.99 0.202 0.140 0.209 0.182 0.191 0.211 0.194 0.443 0.442 0.439 0.130 0.313
0115 833546.84 822108.77 0.230 0.109 0.070 0.091 0.194 0.120 0.260 0.476 0.443 0.423 0.179 0.291
Oll6 833523.23 822100.SS 0.261 0.093 0.095 0.064 0.210 0.120 0.228 0.511 0.445 0.404 0.185 0.293 
0117 833499.62 822092.33 0.284 0.112 0.134 0.104 0.235 0.157 0.201 0.531 0.429 0.380 0.208 0.303
0118 833476.01 821084 .10 0.303 0.135 0.163 0.141 0.243 0.174 0.203 0.524 0.404 0.331 0.226 0.302
0119 833452.40 822075.88 0.315 0.148 0.179 0.157 0.238 0.176 0.217 0.474 0.367 0.258 0.229 0.284
0120 833676.62 822177.18 0.069 0.048 0.153 0.044 0.104 0.066 0.166 0.244 0.415 0.340 0.134 0.216
0121 833660.27 822164.97 0.051 0.052 0.142 0.050 0.090 0.033 0.126 0.290 0.455 0.409 0.133 0.229
0122 833636.67 822156.74 0.056 0.052 0.151 0.098 0.087 0.068 0.095 0.3.24 0.466 0.443 0.147 0.247 
0123 833613.06 822148.52 0.093 0.049 0.159 0.108 0.062 0.064 0.034 0.354 0.466 0.451 0.150 0.245
0124 833589.45 822140.30 0.1.34 0.061 0.160 0.092 0.068 0.065 0.085 0.366 0.453 0.437 0.156 0.247 
0125 833565.84 822132.07 0.197 0.105 0.147 0.135 0.141 0.146 0.189 0.374 0.436 0.412 0.187 0.273
0116 833542.23 82.2123.85 0.242 0.157 0.131 0.186 0.241 0.243 0.269 0.384 0.419 0.391 0 . .219 0.302 
0127 833518.62 822115.63 0.254 0.163 0.144 0.177 0.275 0.259 0.276 0.399 0.402 0.383 0.227 0.306
0128 833495.01 811107.40 0.249 0.162 0.167 0.177 0.289 0.259 0.261 0.405 0.389 0.390 0.232 0.307
0129 833471.40 822099 .18 0.267 0.168 0.187 0.186 0.292 0.259 0.255 0.418 0.435 0.380 0.246 0.321
0130 833447.79 822090 .96 0.282 0.171 0.195 0.192 0.291 0.255 0.249 0.450 0.440 0.354 0.253 0.326
0131 833818.29 811180.88 0.107 0.087 0.104 0.057 0.106 0.148 0.169 0.117 0.038 0.054 0.097 0.094
0132 833798.99 822196.77 0.054 0.038 0.128 0.091 0.140 0.201 0.211 0.105 0.037 0.029 0.103 0.109
0133 833779.70 822212.67 0.031 0.038 0.137 0.097 0.129 0.205 0.225 0.119 0.091 0.077 0.110 0.130
0134 833760.40 822228.57 0.026 0.057 0.141 0.076 0.097 0.195 0.229 0.074 0.040 0.050 0.099 0.103 
0135 833741.11 822244.46 0.015 0.084 0.150 0.055 0.113 0.206 0.235 0.032 0.035 0.035 0.100 0.096
0136 833721.81 822260.36 0.048 0.093 0.134 0.022 0.072 0.180 0.209 0.021 0.032 0.041 0.088 0.079 
0137 833702.52 822276.26 0.048 0.032 0.096 0.053 0.072 0.143 0.135 0.049 0.061 0.051 0.072 0.078
0138 833949.25 822153.86 0.109 0.138 0.217 0.166 0.131 0.115 0.099 0.178 0.127 0.122 0.158 0.145
0139 833930.31 822170.04 0.058 0.102 0.254 0.195 0.132 O.Q78 0.058 0.116 0.068 0.043 0.148 0.114
0140 833911.51 822185.72 0.111 0.066 0.210 0.182 0.136 0.072 0.062 0.164 0.081 0.091 0.139 0.124
0141 833892.39 822101.46 0.117 0.031 0.154 0.153 0.122 0.044 0.069 0.175 0.118 0.156 0.117 0.117
0142 833873.39 822216.84 0.136 0.073 0.127 0.133 0.127 0.137 0.218 0.142 0.087 0.174 0.124 0.138
0143 833855.40 8222.35.72 0.103 0.037 0.111 0.008 0.131 0.029 0.075 0.006 0.027 0.160 0.084 0.084
0144 833836.08 822251.59 0.107 0.058 0.109 0.080 0.127 0.042 O.Q75 0.060 0.034 0.121 0.083 0.074



Wind Velocity Ratio, Base Case 
Tes Point Wind directton (Degree) 45 67.5 90 112.5 135 157.5 180 202.5 225 247.5 SumWind direct:Km NE ENE E ESE SE SSE s SSW SW WSW Average Average 

ID Eartina(m) Northing(m) Probability IAnnual) 7.6% 12.4% 21.8% 12.4% 6.5% 4.9% 4.5% 6.7% 6.8% 83.6% (Annual) (Summer) 
Probability !Summer) 8.3% 9.7% 7.6% 8.2% 9.2% 14.2% 16.9" 7.6% 81.7% 

0145 833816.77 822267.46 0.102 0.069 0.059 0.057 0.126 0.012 0.145 0.101 0.056 o.mn 0.074 0.079
0146 833797.45 822283.34 0.089 0.069 0.032 0.026 0.118 0.036 0.130 0.118 0.067 0.081 0.064 0.078
0147 833778.14 822299.21 0.048 0.044 0.020 0.057 0.097 0.090 0.094 0.103 0.061 0.056 0.056 0.073
0148 834090.83 822123.29 0.264 0.261 0.275 0.122 0.125 0.124 0.128 0.174 0.166 0.256 0.204 0.169
0149 834071.61 822139.27 0.326 0.299 0.366 0.172 0.133 0.126 0.106 0.178 0.122 0.135 0.242 0.163
0150 834052.38 822155.25 0.315 0.293 0.365 0.187 0.127 0.130 0.088 0.165 0.081 0.082 0.237 0.147
0151 834033.15 822171.23 0.239 0.246 0.277 0.156 0.078 0.095 0.057 0.122 0.059 0.138 0.183 0.116
0152 834013.92 822187.21 0.168 0.194 0.189 0.102 0.020 0.057 0.057 0.163 0.085 0.167 0.136 0.107
0153 833994.70 822203.18 0.110 0.140 0.154 0.070 0.020 0.091 0.047 0.209 0.119 0.162 0.117 0.116
01S4 833975.47 822219.16 0.131 0.160 0.244 0.1S9 0.126 0.097 0.032 0.129 0.1S6 0.146 0.163 0.137
0155 833956.24 8222.35.14 0.108 0.129 0 . .224 0.14 .2 0.144 0.105 0.028 0.101 0.108 0.129 0.144 0.119
0156 833937.01 822251.1.2 0.090 0.10 .3 0.215 0.143 0.144 0.104 0.016 0.077 0.047 0.135 0.1.29 0.100 
0157 833917.68 822266,96 0.071 0.050 0.197 0.134 0.124 0.087 0.116 0.030 0.086 0.112 0.116 0.103
0158 833898.34 822282.81 0.024 0.018 0.174 0.119 0.099 0.078 0.032 0.021 0.047 0.039 0.087 0.070
0159 833879.00 822298.65 0.033 0.028 0.159 0.106 0.097 0.079 0.036 0.017 0.049 0.010 0.085 0.066
0160 833859.66 822314.49 0.040 0.017 0.138 0.092 0.095 0.081 0.041 0.030 0.073 0.029 0.079 0.070
0161 833891.02 822356.46 0.086 0.060 0.023 0.014 0.022 0.046 0.038 0.047 0.070 0.014 0.041 0.039
0162 833866.62 822346.88 0.053 0.063 0.021 0.025 0.031 0.015 0.028 0.023 0.040 0.045 0.033 0.029
0163 833841.56 822336.85 0.059 0.035 0.077 0.048 0.058 0.052 0.047 0.048 0.073 0.042 0.058 0.057
0164 833818.06 822328.33 0.052 0.035 0.045 0.058 0.023 0.031 0.052 0.066 0.105 0.024 0.050 0.058
0165 833794.SS 822319.81 0.105 0.122 0.048 0.078 0.048 0.066 0.095 0.039 0.124 0.031 0.077 0.071
0166 833771.05 822.311.28 0.080 0.081 0.021 0.078 0.048 0.075 0.042 0.074 0.107 0.095 0.061 0.072 
0167 833747.55 822302.76 0.053 0.066 0.085 0.019 0.089 0.021 0.075 0.049 0.068 0.103 0.061 0.062
0168 833724.05 822294.24 0.029 0.021 0.106 0.040 0.100 0.039 0.085 0.124 0.023 0.137 0.066 0.077
0169 833700.54 822285.72 0.067 0.057 0.150 0.069 0.122 0.121 0.123 0.146 0.097 0.149 0.107 0.120
0170 833677.04 822277.20 0.096 0.056 0.174 0.093 0.068 0.039 0.087 0.176 0.148 0.167 0.115 0.125
0171 833653.54 822268.68 0.088 0.054 0.157 0.098 0.035 0.047 0.129 0.170 0.145 0.179 0.109 0.126
0172 833630.03 822260.16 0.078 0.061 0.147 0.072 0.030 0.077 0.116 0.201 0.183 0.219 0.109 0.140
0173 833606 .53 822251.63 0.105 0.070 0.121 0.046 0.017 0.040 0.057 0 . .224 0.219 0.256 0.101 0.138
0174 833583.03 822243.11 0.104 0.063 0.127 0.101 0.085 0.070 0.061 0.233 0.240 0.267 0.119 0.162 
0175 833559.53 8222.34.59 0.087 0.045 0.14.3 0.174 0.162 0.143 0.140 0.233 0.250 0.264 0.145 0.197 
0176 833536.02 822226.07 0.063 0.018 0.161 0.243 0.223 0.196 0.192 0.266 0.265 0.263 0.168 0.233
0177 833512.52 822217.55 0.186 0.152 0.196 0.296 0.260 0.223 0.218 0.234 0.202 0.228 0.215 0.230
0178 833489.02 822209.03 0.175 0.106 0.155 0.260 0.234 0.188 0.180 0.225 0.180 0.214 0.182 0.204
0179 833465.51 822200.51 0.152 0.113 0.126 0.242 0.208 0.170 0.157 0.192 0.118 0.139 0.159 0.167
0180 833442.01 822191.98 0.162 0.126 0.103 0.218 0.178 0.152 0.140 0.183 0.110 0.148 0.146 0.152
0181 833418.51 822183.46 0.147 0.125 0.067 0.175 0.126 0.110 0.125 0.156 0.092 0.146 0.118 0.124
0182 833395.73 822175.47 0.157 0.135 0.109 0.157 0.147 0.102 0.105 0.155 0.192 0.207 0.137 0.151
0183 833494.09 821958.10 0.164 0.086 0.219 0.035 0.102 0.080 0.058 0.142 0.066 0.039 0.123 0.092
0184 833517.46 821966.97 0.219 0.10& 0.242 0.090 0.155 0.102 0.094 0.087 0.097 0.045 0.150 0.110 
0185 833540.83 821975.85 0.228 0.114 0.229 0.113 0.150 0.112 0.117 0.049 0.119 0.075 0.152 0.115
0186 833564.20 821984.73 0.167 0.107 0.170 0.122 0.158 0.092 0.080 0.094 0.150 0.086 0.135 0.120
0187 833555.88 822008 .30 0.160 0.045 0.202 0.023 0.144 0.043 0.064 0.155 0.082 0.083 0.114 0.100
0188 833547.55 822031. ,88 0.109 0.030 0.161 0.047 0.109 0.050 0.082 0.135 0.046 0.068 0,094 0,086
0189 833522.79 822032.20 0.018 0.014 0.068 0.059 0.039 0.057 0.100 0.206 0.145 0.059 0.070 0.106
0190 833499.37 822023.69 0.072 0.017 0.032 0.023 0.062 0.032 0.039 0.222 0.233 0.155 0.066 0.121
0191 833476.02 822014.76 0.176 0.042 0.017 0.019 0.071 0.015 0.053 0.237 0.253 0.233 0.078 0.133
0192 834092.69 822110.48 0.162 0.201 0.190 0.074 0.113 0.118 0.138 0.142 0.112 0.212 0.149 0.134
0193 834076.69 822091.28 0.110 0.151 0.165 0.105 0.134 0.151 0.146 0.018 0.041 0.065 0.123 0.091
0194 834061.01 822091.66 0.280 0.214 0.257 0.165 0.123 0.090 0.042 0.018 0.051 0.084 0.171 0.092
0195 834055.01 822106.10 0.276 0.081 0.112 0.080 0.064 0.086 0.066 0.111 0.105 0.189 0.109 0.101
0196 834071.23 822125.12 0.114 0.157 0.175 0.086 0.140 0.139 0.118 0.141 0.090 0.090 0.136 0.120
0197 834105.89 822119.29 0.100 0.134 0.116 0.027 0.040 0.046 0.073 0.085 0.101 0.129 0.088 0.079
0198 834121.82 822138.55 0.208 0.092 0.074 0.101 0.085 0.100 0.078 0.019 0.082 0.081 0.092 0.074
0199 834137.43 822158.08 0.278 0.159 0.166 0.183 0.178 0.214 0.173 0.136 0.064 0.067 0.171 0.139
0200 834012.42 822196.28 0.100 0.113 0.118 0.044 0.034 0.087 0.069 0.214 0.090 0.149 0.099 0.107 
0201 834028.88 822215.10 0.167 0.108 0.186 0.093 0.072 0.0SS 0.031 0.209 0.101 0.077 0.131 0.113
0202 834045.22 8222.34.02 0.226 0.142 0.184 0.123 0.082 0.149 0.059 0.192 0.108 0.024 0.150 0.121 
0203 833996.82 822210.06 0.130 0.111 0.098 0.092 0.033 0.101 0.031 0.178 0.136 0.129 0.103 0.109
0204 834013.53 822228.65 0.133 0.116 0.044 0.071 0.067 0.080 0.008 0.215 0.037 0.144 0.082 0.086
0205 834030.03 822247.44 0.193 0.094 0.156 0.067 0.113 0.108 0.069 0.214 0.164 0.109 0.131 0.134
0206 833917.51 822281.83 0.131 0.108 0.091 0.081 0.100 0.093 0.108 0.065 0.080 0.029 0.094 0.080
0207 833931.03 822298.32 0.127 0.110 0.035 0.028 0.045 0.064 0.104 0.038 0.128 0.054 0.067 0.067
0208 833945.00 822315.47 0.107 0.087 0.099 0.049 0.042 0.056 0.090 0.053 0.134 0.064 0.082 0.078
0209 833787.58 822.327 . .31 0.146 0.166 0.050 0.053 0.090 0.051 0.082 0.067 0.111 0.085 0.087 0.077 
0210 833779.01 822348 .53 0.114 0.119 0.048 0.056 0.097 0.047 0.095 0.080 0.027 0.031 0.073 0.058
0211 833771.18 822369.01 0.060 0.028 0.052 0.037 0.066 0.029 0.032 0.043 0.021 0.033 0.042 0.037
0212 833693.07 822293.82 0.080 0.089 0.103 0.090 0.115 0.117 0.146 0.109 0.081 0.085 0.100 0.104 
0213 833685.07 822315.42 0.075 0.077 0.073 0.106 0.087 0.045 0.117 0.044 0.029 0.024 0.074 0.062
0214 833677.37 822334.97 0.108 0.105 0.065 0.104 0.097 0.057 0.091 0.050 0.064 0.076 0.083 0.073
0215 833521.31 822229.48 0.112 0.112 0.096 0.171 0.159 0.136 0.131 0.132 0.127 0.143 0.125 0.136
0216 833514.08 822251.08 0.105 0.125 0.043 0.048 0.053 0.059 0.044 0.072 0.067 0.043 0.067 0.056
0217 833506.10 822272.25 0.195 0.194 0.012 0.059 0.058 0.080 0.085 0.078 0.077 0.091 0.084 0.069 
0218 833496.89 822298.04 0.157 0.225 0.025 0.012 0.033 0.020 0.055 0.166 0.100 0.049 0.084 0.069
0219 833488.27 822.321.50 0.144 0.140 0.046 0.079 0.047 0.062 0.024 0.099 0.063 0.043 0.079 0.061
0220 833483.05 822.335.87 0.141 0.096 0.021 0.080 0.052 0.068 0.023 0.079 0.042 0.172 0.063 0.064
0221 833396.79 822183.39 0.126 0.086 0.083 0.087 0.127 0.078 0.059 0.062 0.198 0.206 0.098 0.116
0222 833388.48 82.2204.90 0.060 0.044 0.0.38 0.028 0.057 0.031 0.034 0.091 0.113 0.088 0.051 0.067
0223 833380.97 822225.99 0.084 0.061 0.066 0.064 0.031 0.041 0.052 0.091 0.095 0.103 0.066 0.072 
0224 833371.73 822252.01 0.093 0.066 0.085 0.130 0.095 0.120 0.045 0.271 0.170 0.047 0.112 0.137
0225 833362.73 822275.33 0.073 0.060 0.061 0.127 0.096 0.118 0.029 0.178 0.150 0.019 0.093 0.109
0226 833356.43 822295.67 0.366 0.315 0.026 0.057 0.040 0.060 0.087 0.322 0.356 0.373 0.161 0.193
0227 834133.62 822168.09 0.329 0.186 0.205 0.185 0.1SS 0.206 0.163 0.151 0.085 0.070 0.193 0.150
0228 834114.86 822184.62 0.331 0.193 0.250 0.184 0.165 0.180 0.133 0.146 0.124 0.110 0.203 0.157
0229 834095.37 822200.27 0.328 0.198 0.282 0.214 0.192 0.202 0.134 0.118 0.125 0.094 0.218 0.163
0230 834076.20 822216 . .32 0.312 0.188 0.287 0.216 0.193 0.207 0.118 0.083 0.140 0.065 0.215 0.156 
0231 834057.16 822232.52 0.282 0.168 0.267 0.201 0.168 0.202 0.088 0.077 0.164 0.037 0.199 0.148
0232 834037.68 822248.19 0.199 0.093 0.209 0.118 0.094 0.159 0.067 0.215 0.172 0.081 0.155 0.148
0233 834018.66 822264.41 0.080 0.021 0.239 0.123 0.083 0.166 0.038 0.055 0.184 0.037 0.128 0.118
0234 833999.13 822280.02 0.104 0.060 0.198 0.114 0.072 0.146 0.017 0.072 0.095 0.032 0.116 0.092 
0235 833979.88 822295.97 0.179 0.125 0.215 0.141 0.095 0.157 0.011 0.046 0.059 0.031 0.137 0.087
0236 833960.60 822311.88 0.154 0.103 0.174 0.121 0.085 0.146 0.034 0.025 0.051 0.019 0.115 0.075
0237 833942.31 822328.92 0.119 0.045 0.125 0.098 0.057 0.122 0.020 0.018 0.078 0.032 0.085 0.066 
0238 833922.90 822344.68 0.102 0.047 0.088 0.077 0.051 0.112 0.028 0.039 0.089 0.008 0.073 0.063
0239 833903.43 822.360.37 0.074 0.113 0.037 0.051 0.056 0.113 0.0.29 0.060 0.106 0.005 0.066 0.062
0240 833885.66 822377.51 0.057 0.137 0.041 0.015 0.067 0.113 0.021 0.070 0.119 0.038 0.067 0.066



Wind Velocity Ratio, Base Case 
Tes Point Wind directton (Degree) 45 67.5 90 112.5 135 157.5 180 202.5 225 247.5 SumWind direct:Km NE ENE E ESE SE SSE s SSW SW WSW Average Average 

ID Eartina(m) Northing(m) Probability IAnnual) 7.6% 12.4% 21.8% 12.4% 6.5% 4.9% 4.5% 6.7% 6.8% 83.6% (Annual) (Summer) 
Probability !Summer) 8.3% 9.7% 7.6% 8.2% 9.2% 14.2% 16.9" 7.6% 81.7% 

0241 833866.22 822391.65 0.078 0.101 0.033 0.042 0.040 0.092 0.036 0.056 0.115 0.046 0.061 0.063
0242 833851.35 822407.57 0.136 0.121 0.087 0.064 0.086 0.072 0.096 0.046 0.103 0.047 0.091 0.076
0243 833827.89 822.398.95 0.115 0.094 0.051 0.019 0.099 0.032 0.118 0.067 0.062 0.020 0.067 0.059
0244 833804.30 822390.67 0.125 0.105 0.047 0.045 0.099 0.056 0.125 0.077 0.106 0.034 0.078 0.077
0245 833780.78 822382.18 0.109 0.082 0.025 0.029 0.051 0.032 0.057 0.075 0.076 0.074 0.054 0.056
0246 833757.33 822373.51 0.067 0.036 0.063 0.OCl'l 0.066 0.033 0.057 0.061 0.031 0.076 0.047 0.047
0247 833734.04 822364.43 0.049 0.024 0.054 0.020 0.067 0.039 0.079 0.075 0.014 0.097 0.044 0.052
0248 833710.59 822355.78 0.030 0.042 0.082 0.015 0.093 0.081 0.106 0.079 0.042 0.115 0.060 0.072
0249 833687.02 822347.45 0.132 0.119 0.084 0.037 0.104 0.109 0.113 0.104 0.109 0.146 0.095 0.100
0250 833663.42 822339.18 0.249 0.180 0.063 0.109 0.135 0.113 0.043 0.161 0.157 0.183 0.127 0.126
0251 833639.95 822330.58 0.268 0.191 0.056 0.050 0.109 0.051 0.090 0.218 0.199 0.203 0.125 0.135
0252 833616.38 822322.23 0.242 0.177 0.047 0.069 0.090 0.086 0.113 0.261 0.234 0.213 0.1.29 0.156 
0253 833593.28 822312.67 0.220 0.126 0.034 0.038 0.060 0.109 0.127 0.290 0.266 0.245 0.116 0.167
0254 833569.92 822303.77 0.177 0.135 0.080 0.021 0.033 0.124 0.133 0.233 0.212 0.231 0.113 0.147
0255 833546.38 822295.35 0.234 0.184 0.046 0.056 0.016 0.094 0.074 0.040 0.034 0.205 0.086 0.064
0256 833522.92 822286.72 0.239 0.172 0.019 0.089 0.018 0.043 0.036 0.041 0.045 0.209 0.078 0.058
0257 833499.46 822278.09 0.203 0.235 0.029 0.045 0.040 0.111 0.053 0.244 0.205 0.264 0.116 0.138
0258 833475.98 822269.49 0.210 0.141 0.021 0.024 0.016 0.088 0.055 0.254 0.216 0.270 0.096 0.136
0259 833452.58 822260.70 0.247 0.182 0.031 0.053 0.041 0.076 0.036 0.248 0.213 0.282 0.112 0.138
0260 833429.26 822251.69 0.287 0.206 0.051 0.148 0.074 0.016 0.009 0.229 0.197 0.290 0.133 0.140
0261 833405.77 822243.13 0.265 0.181 0.048 0.187 0.068 0.063 0.028 0.114 0.135 0.281 0.122 0.117
0262 833381.89 8222.34.73 0.200 0.1.31 0.063 0.172 0.045 0.058 0.050 0.222 0.266 0.302 0.1.29 0.164 
0263 833661.30 822392.32 0.117 0.083 0.018 0.033 0.022 0.030 0.052 0.084 0.052 0.082 0.050 0.050
0264 833639.45 822380.18 0.214 0.176 0.026 0.013 0.049 0.052 0.043 0.127 0.064 0.037 0.079 0.058
0265 833617.91 822367.49 0.249 0.220 0.037 0.084 0.091 0.116 0.033 0.061 0.041 0.040 0.101 0.060
0266 833594.76 822358.04 0.226 0.229 0.068 0.132 0.153 0.172 0.050 0.170 0.078 0.045 0.136 0.110
0267 833571.50 822348.88 0.194 0.086 0.081 0.123 0.108 0.134 0.087 0.078 0.102 0.097 0.105 0.100
0268 833548.06 822340 .20 0.114 0.101 0.101 0.145 0.136 0.145 0.075 0.149 0.150 0.057 0.120 0.125
0269 833524.81 822331.01 0.174 0.060 0.105 0.133 0.103 0.113 0.036 0.138 0.170 0.081 0.113 0.118
0270 833501.49 822321.99 0.221 0.090 0.080 0.096 0.065 0.065 0.039 0.126 0.169 0.166 0.103 0.109 
0271 833471.89 822.335.41 0.079 0.1.37 0.0.34 0.091 0.060 0.094 0.OCl'l 0.162 0.051 0.243 0.078 0.092
0272 833448.29 822327.15 0.078 0.011 0.027 0.022 0.016 0.046 0.033 0.077 0.142 0.283 0.043 0.084
0273 833425.53 822318.81 0.023 0.059 0.024 0.017 0.011 0.037 0.059 0.204 0.224 0.328 0.060 0.128
0274 833401.62 822309.78 0.192 0.177 0.019 0.021 0.021 0.020 0.027 0.293 0.240 0.329 0.099 0.143
0275 833378.55 822301.33 0.341 0.301 0.014 0.031 0.030 0.026 0.050 0.365 0.323 0.358 0.146 0.180
0276 833677.38 821849.60 0.197 0.109 0.160 0.083 0.247 0.143 0.198 0.325 0.197 0.078 0.168 0.190
0277 833693.33 821868.85 0.192 0.051 0.070 0.065 0.166 0.131 0.150 0.257 0.211 0.188 0.119 0.166
0278 833709.27 821888 .11 0.167 0.053 0.074 0.042 0.155 0.133 0.125 0.212 0.218 0.238 0.110 0.158
0279 833725.22 821907.36 0.109 0.051 0.141 0.043 0.165 0.146 0.138 0.220 0.213 0.275 0.1.24 0.173
0280 833741.17 821926.61 0.094 0.052 0.181 0.076 0.164 0.164 0.163 0.248 0.211 0.327 0.143 0.195 
0281 833757.11 821945.87 0.122 0.056 0.149 0.097 0.141 0.122 0.118 0.274 0.219 0.367 0.137 0.192
0282 833773.06 821965.12 0.136 0.064 0.095 0.071 0.080 0.077 0.081 0.293 0.203 0.369 0.112 0.170
0283 833789.01 821984.38 0.141 0.076 0.064 0.074 0.044 0.074 0.073 0.304 0.168 0.345 0.101 0.155
0284 833804.95 822003,63 0.142 0.093 0.097 0.092 0.041 0.037 0.036 0.287 0.121 0.301 0,106 0,135
0285 833820.90 822022.88 0.139 0.110 0.103 0.110 0.055 0.050 0.035 0.237 0.073 0.257 0.106 0.118
0286 833658.41 821865.88 0.220 0.091 0.165 0.108 0.190 0.139 0.203 0.231 0.109 0.264 0.154 0.171
0287 833674.35 821885.13 0.220 0.039 0.116 0.073 0.202 0.151 0.210 0.281 0.138 0.284 0.136 0.182
0288 833690.30 821904 .38 0.205 0.055 0.157 0.029 0.192 0.166 0.188 0.278 0.151 0.303 0.141 0.183
0289 833706.25 821923.64 0.145 0.062 0.201 0.037 0.199 0.177 0.176 0.249 0.173 0.323 0.150 0.190
0290 833722.19 821942.89 0.066 0.071 0.196 0.079 0.204 0.192 0.186 0.243 0.193 0.341 0.152 0.202
0291 833738.14 821962.15 0.045 0.082 0.156 0.105 0.180 0.165 0.162 0.252 0.197 0.346 0.141 0.197
0292 833754.09 821981.40 0.051 0.097 0.095 0.087 0.136 0.085 0.084 0.258 0.191 0.357 0.113 0.168
0293 833770.03 822000 .65 0.051 0.109 0.059 0.078 0.088 0.044 0.042 0.271 0.169 0.347 0.095 0.147
0294 833785.98 822019.91 0.051 0.116 0.080 0.096 0.063 0.031 0.047 0.277 0.126 0.311 0.099 0.137
0295 833801.93 822039.16 0.049 0.112 0.088 0.105 0.118 0.082 0.060 0.259 0.058 0.239 0.102 0.127
0296 833639.43 821882.15 0.244 0.080 0.138 0.119 0.138 0.123 0.171 0.132 0.105 0.310 0.1.34 0.146 
0297 833655.38 821901.41 0.247 0.030 0.165 0.093 0.180 0.150 0.218 0.186 0.084 0.302 0.140 0.162
0298 833671.33 821920.66 0.2.38 0.047 0.211 0.047 0.200 0.177 0.231 0.241 0.100 0.306 0.156 0.181 
0299 833687.27 821939.92 0.192 0.062 0.218 0.035 0.218 0.195 0.221 0.256 0.082 0.298 0.156 0.180
0300 833703.22 821959.17 0.108 0.078 0.202 0.070 0.228 0.209 0.210 0.244 0.086 0.254 0.152 0.178
0301 833719.17 821978.42 0.047 0.093 0.147 0.104 0.212 0.200 0.195 0.237 0.140 0.203 0.141 0.178
0302 833735.11 821997.68 0.044 0.106 0.077 0.097 0.172 0.156 0.160 0.233 0.166 0.206 0.118 0.163
0303 833751.06 822016.93 0.053 0.112 0.050 0.089 0.114 0.085 0.091 0.228 0.156 0.233 0.097 0.139
0304 833767.01 822036.18 0.053 0.109 0.072 0.102 0.078 0.058 0.053 0.226 0.113 0.248 0.095 0.124
0305 833782.95 822055.44 0.049 0.097 0.070 0.103 0.099 0.119 0.070 0.226 0.041 0.197 0.092 0.114 
0306 833620.46 821898.43 0.260 0.066 0.165 0.104 0.182 0.145 0.125 0.060 0.071 0.265 0.132 0.124
0307 833636.40 821917.69 0.263 0.019 0.214 0.108 0.169 0.149 0.193 0.096 0.073 0.267 0.144 0.144 
0308 833652.35 821936.94 0.261 0.029 0.227 0.089 0.185 0.173 0.240 0.144 0.127 0.244 0.160 0.169 
0309 833668.30 821956.19 0.232 0.050 0.224 0.054 0.211 0.196 0.249 0.190 0.062 0.203 0.157 0.161
0310 833684.24 821975.45 0.130 0.071 0.196 0.064 0.232 0.210 0.233 0.222 0.027 0.103 0.146 0.150
0311 833700.19 821994 .70 0.053 0.087 0.101 0.093 0.230 0.211 0.214 0.213 0.066 0.064 0.122 0.145
0312 833716.14 822013.95 0.041 0.096 0.039 0.093 0.208 0.194 0.194 0.203 0.125 0.068 0.106 0.143
0313 833732.08 822033.21 0.047 0.098 0.053 0.089 0.158 0.141 0.160 0.189 0.137 0.102 0.102 0.134
0314 833748.03 822052.46 0.051 0.094 0.076 0.101 0.081 0.074 0.102 0.171 0.101 0.149 0.091 0.111
0315 833763.98 822071.72 0.045 0.088 0.066 0.096 0.054 0.116 0.047 0.155 0.045 0.172 0.078 0.092
0316 833601.30 821914.50 0.266 0.062 0.225 0.104 0.225 0.206 0.189 0.100 0.064 0.148 0.160 0.142 
0317 833617.25 821933.75 0.262 0.024 0.221 0.145 0.211 0.188 0.199 0.056 0.085 0.167 0.156 0.143
0318 833633.19 821.953.00 0.266 0.0.30 0.224 0.143 0.198 0.182 0.223 0.063 0.165 0.169 0.165 0.162 
0319 833649.14 821972.26 0.255 0.024 0.222 0.109 0.194 0.186 0.241 0.096 0.078 0.149 0.154 0.146 
0320 833665.09 821991.51 0.081 0.046 0.115 0.096 0.205 0.191 0.231 0.118 0.066 0.119 0.113 0.132
0321 833681.03 822010.77 0.035 0.062 0.033 0.073 0.222 0.202 0.220 0.151 0.067 0.138 0.090 0.131
0322 833696.98 822030.02 0.031 0.069 0.047 0.060 0.222 0.202 0.204 0.141 0.092 0.142 0.093 0.133
0323 833712.93 822049.27 0.031 0.070 0.067 0.085 0.206 0.183 0.190 0.126 0.108 0.140 0.099 0.133
0324 833728.87 822068 .53 0.033 0.075 0.081 0.088 0.172 0.119 0.160 0.114 0.096 0.159 0.094 0.119
0325 833598.23 821949.98 0.219 0.074 0.133 0.207 0.233 0.258 0.266 0.185 0.056 0.088 0.163 0.168
0326 833614.17 821969.2.3 0.2.38 0.079 0.181 0.205 0.238 0.228 0.270 0.152 0.192 0.236 0.185 0.206 
0327 833630.12 821988.48 0.272 0.060 0.191 0.142 0.193 0.179 0.195 0.049 0.038 0.067 0.148 0.117
0328 833705.99 822080 .08 0.045 0.055 0.050 0.039 0.053 0.041 0.050 0.096 0.086 0.151 0.055 0.073 
0329 833853.65 821865.50 0.083 0.051 0.086 0.027 0.056 0.118 0.089 0.063 0.326 0.144 0.089 0.131
0330 833840.40 821873.52 0.067 0.048 0.083 0.050 0.086 0.198 0.167 0.089 0.400 0.215 0.109 0.179
0331 833849.95 821885.09 0.100 0.064 0.117 0.046 0.056 0.166 0.151 0.093 0.341 0.231 0.113 0.164
0332 833859.49 821896.66 0.057 0.069 0.142 0.052 0.024 0.094 0.124 0.037 0.214 0.130 0.094 0.109
0333 833829.02 821883.22 0.065 0.024 0.060 0.044 0.106 0.215 0.183 0.052 0.317 0.158 0.092 0.153
0334 833838.81 821894.58 0.083 0.046 0.083 0.075 0.063 0.197 0.185 0.064 0.327 0.189 0.105 0.160
0335 833848.60 821905.94 0.080 0.085 0.172 0.090 0.037 0.108 0.141 0.108 0.354 0.205 0.1.32 0.169 
0336 833818.75 821889.74 0.044 0.005 0.068 0.027 0.040 0.130 0.121 0.135 0.154 0.102 0.067 0.105



Wind Velocity Ratio, Base Case 
Tes Point Wind directton (Degree) 45 67.5 90 112.5 135 157.5 180 202.5 225 247.5 SumWind direct:Km NE ENE E ESE SE SSE s SSW SW WSW Average Average 

ID Eartina(m) Northing(m) Probability IAnnual) 7.6% 12.4% 21.8% 12.4% 6.5% 4.9% 4.5% 6.7% 6.8% 83.6% (Annual) (Summer) 
Probability !Summer) 8.3% 9.7% 7.6% 8.2% 9.2% 14.2% 16.9" 7.6% 81.7% 

0337 833828.51 821901.13 0.043 0.016 0.038 0.024 0.055 0.146 0.132 0.070 0.165 0.078 0.059 0.095
0338 833932.47 811892.35 0.258 0.165 0.232 0.199 0.284 0.175 0.109 0.055 0.052 0.042 0.185 0.128
0339 833941.87 821904 .03 0.213 0.143 0.181 0.082 0.050 0.090 0.076 0.044 0.012 0.049 0.118 0.065 
0340 833951.27 821915.72 0.129 0.088 0.086 0.079 0.104 0.104 0.079 0.045 0.011 0.033 0.082 0.060 
0341 833919.84 821903.19 0.115 0.133 0.182 0.124 0.170 0.038 0.023 0.023 0.017 0.036 0.126 0.066
0342 833929.72 821914.47 0.189 0.105 0.175 0.122 0.123 0.063 0.074 0.043 0.005 0.035 0.118 0.070
0343 833939.60 821925.76 0.113 0.060 0.101 0.112 0.125 0.088 0.079 0.044 0.008 0.033 0.086 0.065 
0344 833900.99 821917.58 0.123 0.093 0.117 0.042 0.078 0.026 0.062 0.063 0.123 0.067 0.088 0.076
0345 833910.39 821929.27 0.131 0.088 0.109 0.067 0.115 0.049 0.080 0.055 0.175 0.106 0.098 0.099 
0346 833919.79 811940 .96 0.118 0.089 0.104 0.0S9 0.115 0.042 0.071 0.03S 0.184 0.130 0.093 0.097
0347 833929.19 821952.65 0.101 0.079 0.072 0.057 0.083 0.0.24 0.0,9 0.042 0.167 0.144 0.075 0.083
0348 833938.59 821964.34 0.108 0.093 0.045 0.065 0.101 0.168 0.162 0.232 0.155 0.142 0.103 0.142 
0349 833890.50 821926.82 0.105 0,066 0.089 0.083 0.120 0.116 0.149 0.182 0.212 0.069 0.111 0.141
0350 833900.14 811938.31 0.081 0.033 0.147 0.069 0.119 0.145 0.177 0.183 0.159 0.062 0.116 0.139
0351 833909.78 821949.80 0.074 0.036 0.149 0.040 0.109 0.153 0.182 0.179 0.145 0.028 0.110 0.130
0352 833919.42 811961.19 0.065 0.054 0.116 0.048 0.089 0.158 0.168 0.1SS 0.109 0.029 0.101 0.119
0353 833929.07 821972.79 0.074 0.091 0.087 0.100 0.071 0.181 0.189 0.270 0.052 0.076 0.110 0.132
0354 834031.20 822022.99 0.145 0.159 0.136 0.062 0.056 0.068 0.137 0.153 0.021 0.026 0.111 0.082
0355 834044 .19 811038.46 0.072 0.067 0.085 0.032 0.037 0.107 0.114 0.098 0.010 0.029 0.067 0.061
0356 833968.40 822059.06 0.164 0.068 0.095 0.060 0.063 0.093 0.116 0.102 0.053 0.148 0.088 0.087
0357 833978.02 822070.57 0.178 0.044 0.032 0.013 0.023 0.049 0.127 0.101 0.039 0.136 0.056 0.064
0358 833987.63 822082.09 0.165 0.056 0.033 0.033 0.019 0.039 0.042 0.072 0.038 0.160 0.052 0.053 
0359 833997.25 811093.60 0.123 0.067 0.069 0.047 0.046 0.076 0.041 0.076 0.048 0.185 0.066 0.070
0360 834006 .87 811105.11 0.037 0.025 0.072 0.049 0.038 0.041 0.058 0.084 0.060 0.158 0.053 0.069 
0361 833959.48 822066.78 0.107 0.088 0.100 0.061 0.066 0.093 0.123 0.131 0.052 0.145 0.090 0.094 
0362 833969.16 822078.14 0.131 0.089 0.049 0.033 0.036 0.068 0.099 0.118 0.029 0.127 0.067 0.068 
0363 833978.84 822089.70 0.113 0.088 0.043 0.045 0.023 0.051 0.033 0.097 0.045 0.144 0.059 0.060
0364 833988.52 811101.16 0.058 0.072 0.075 0.062 0.039 0.059 0.032 0.089 0.065 0.158 0.065 0.072
0365 833998.20 822112.62 0.043 0.031 0.064 0.049 0.033 0.038 0.053 0.131 0.074 0.139 0.057 0.076 
0366 833947.28 822077.33 0.082 0.115 0.115 0.094 0.083 0.096 0.102 0.173 0.054 0.112 0.104 0.103 
0367 833957.20 822088.58 0.088 0.126 0.095 0.093 0.071 0.094 0.073 0.158 0.071 0.103 0.099 0.097
0368 833967.11 811099 .84 0.068 0.118 0.092 0.097 0.058 0.076 0.029 0.156 0.082 0.111 0.091 0.091
0369 833977.03 822111.09 0.050 0.094 0.097 0.096 0.044 0.048 0.023 0.159 0.080 0.116 0.085 0.088
0370 833986.95 822U2.35 0.068 0.034 0.047 0.037 0.016 0.015 0.047 0.171 0.082 0.098 0.054 0.073
0371 833898.29 822137.37 0.044 0.045 0.068 0.054 0.031 0.028 0.060 0.042 0.037 0.058 0.050 0.046
0372 833908.77 822148.17 0.034 0.025 0.047 0.031 0.011 0.020 0.050 0.021 0.030 0.029 0.033 0.031
0373 833870.30 811151.60 0.035 0.033 0.067 0.049 0.057 0.049 0.077 0.101 0.025 0.046 0.055 0.059
0374 833880.63 822162.47 0.025 0.022 0.046 0.037 0.028 0.039 0.082 0.118 0.025 0.016 0.043 0.052
0375 833856.97 822161.59 0.021 0.015 0.046 0.058 0.060 0.082 0.060 0.189 0.087 0.068 0.060 0.089
0376 833867.44 822172 .. 33 0.022 0.018 0.055 0.054 0.011 0.040 0.092 0.069 0.054 0.040 0.045 0.054 
0377 833611.59 822332.37 0.117 0.092 0.049 0.089 0.097 0.044 0.023 0.107 0.075 0.045 0.076 0.070
0378 833635.20 812340 .59 0.225 0.157 0.060 0.107 0.134 0.063 0.030 0.133 0.124 0.117 0.111 0.101
0379 833658.54 822349.55 0.201 0.142 0.079 0.117 0.144 0.134 0.075 0.085 0.101 0.128 0.115 0.105
0380 833675.53 822355,49 0.111 0.082 0.046 0.071 0.075 0.071 0.101 0.063 0.055 0.103 0,070 0,070
0381 833668.22 812374.10 0.080 0.049 0.040 0.015 0.061 0.024 0.073 0.024 0.045 0.055 0.043 0.041
0382 833645.34 822364.03 0.194 0.150 0.056 0.079 0.111 0.126 0.030 0.087 0.092 0.047 0.098 0.080
0383 833622.17 822354.63 0.193 0.160 0.049 0.105 0.129 0.121 0.026 0.076 0.076 0.031 0.101 0.076
0384 833605.61 812348 .74 0.117 0.112 0.047 0.094 0.112 0.102 0.023 0.105 0.052 0.025 0.082 0.071
D001 833820.29 812111.30 0.047 0.083 0.016 0.048 0.043 0.069 0.065 0.249 0.213 0.235 0.076 0.135
D002 833812.49 822117.56 0.024 0.079 0.008 0.050 0.051 0.058 0.068 0.223 0.231 0.267 0.071 0.136
D003 833804.69 821123.81 0.017 0.072 0.026 0.055 0.052 0.035 0.045 0.217 0.210 0.226 0.070 0.115
D004 833826.88 812118.83 0.043 0.077 0.009 0.037 0.056 0.082 0.066 0.207 0.138 0.212 0.064 0.110
D005 833819.07 822125.08 0.034 0.076 0.010 0.046 0.071 0.079 0.064 0.252 0.080 0.105 0.064 0.098
D006 833811.27 821131.34 0.024 0.067 0.025 0.052 0.081 0.057 0.041 0.252 0.055 0.044 0.063 0.086 
D007 833825.66 811131.61 0.036 0.075 0.021 0.034 0.086 0.104 0.074 0.259 0.042 0.055 0.066 0.092
D008 833817.85 822138.87 0.029 0.064 0.031 0.040 0.102 0.098 0.056 0.256 0.042 0.054 0.067 0.092
D009 833832.24 812140.14 0.048 0.079 0.049 0.017 0.093 0.106 0.042 0.251 0.042 0.080 0.071 0.091
D010 833824.43 8221.46.39 0.0.36 0.073 0.044 0.020 0.113 0.125 0.042 0.244 0.039 0.090 0.070 0.094 
D011 833838.82 811147.67 0.080 0.080 0.064 0.011 0.092 0.101 0.081 0.229 0.054 0.088 0.078 0.095 
D012 833831.02 822153.92 0.073 0.092 0.063 0.009 0.114 0.136 0.071 0.219 0.032 0.121 0.079 0.096
D013 833845.40 822155.20 0.106 0.052 0.066 0.022 0.086 0.090 0.106 0.191 0.081 0.044 0.077 0.092 
D014 833837.60 822161.45 0.112 0.092 0.080 0.020 0.095 0.122 0.136 0.176 0.043 0.111 0.087 0.097 
D015 833899.34 822107.40 0.062 0.089 0.094 0.098 0.049 0.036 0.070 0.030 0.060 0.045 0.075 0.059
D016 833891.53 811113.66 0.029 0.035 0.036 0.045 0.042 0.010 0.032 0.025 0.054 0.067 0.036 0.039 
D017 833883.73 822119.91 0.047 0.050 0.041 0.067 0.046 0.014 0.042 0.024 0.058 0.078 0.046 0.046 
D018 833875.93 812116.16 0.053 0.053 0.044 0.063 0.045 0.018 0.052 0.026 0.060 0.079 0.048 0.048 
D019 833868.12 822132.42 0.066 0.048 0.056 0.051 0.049 0.017 0.076 0.030 0.053 0.075 0.051 0.051
0020 833614.22 822011.42 0.206 0.090 0.193 0.220 0.291 0.286 0.329 0.171 0.046 0.028 0.190 0.181 
D021 833625.42 822023.08 0.169 0.094 0.226 0.169 0.225 0.146 0.107 0.171 0.048 0.040 0.163 0.134
D022 833610.74 812016.16 0.187 0.088 0.200 0.216 0.2SS 0.295 0.326 0.123 0.034 0.046 0.184 0.172
D023 833634.39 822032.59 0.160 0.088 0.238 0.106 0.117 0.051 0.093 0.180 0.050 0.047 0.141 0.109
D024 833643.45 822044 .01 0.168 0.083 0.233 0.071 0.102 0.035 0.074 0.185 0.054 0.031 0.132 0.100
D025 833653.10 811055.85 0.168 0.078 0.223 0.051 0.082 0.033 0.057 0.184 0.058 0.033 0.114 0.093 
D026 833638.45 822059.59 0.184 0.088 0.233 0.108 0.158 0.075 0.064 0.129 0.038 0.053 0.140 0.101
D027 833662.47 822068 .39 0.157 0.074 0.210 0.028 0.059 0.045 0.064 0.169 0.058 0.084 0.113 0.091
D028 833647.41 822072.72 0.165 0.081 0.219 0.071 0.132 0.054 0.070 0.111 0.031 a.mm 0.12.3 0.089
D029 833632.58 811075.81 0.163 0.092 0.234 0.116 0.186 0.112 0.117 0.069 0.018 0.075 0.141 0.102
D030 833672.90 82.2082.91 0.14.3 0.064 0.193 0.025 0.038 0.057 0.068 0.144 0.052 0.130 0.102 0.087
0031 833658.24 822085.SS 0.140 0.070 0.197 0.024 0.097 0.0,9 0.036 0.095 0.037 0.068 0.100 0.069
D032 833643.46 822088 .68 0.135 0.081 0.213 0.062 0.148 0.070 0.093 0.051 0.056 0.063 0.118 0.087
D033 833628.53 822090 .95 0.129 0.092 0.232 0.104 0.184 0.119 0.135 0.046 0.077 0.097 0.140 0.113
D034 833818.77 822061.95 0.028 0.077 0.067 0.079 0.130 0.196 0.174 0.223 0.102 0.112 0.100 0.138
D035 833809.59 822067.11 0.025 0.068 0.059 0.077 0.100 0.194 0.172 0.227 0.087 0.083 0.093 0.129
D036 833799.96 822072.SS 0.031 0.073 0.043 0.077 0.067 0.183 0.165 0.215 0.082 0.112 0.085 0.121
D037 833770.99 822080 .33 0.040 0.087 0.049 0.0SS 0.062 0.150 0.082 0.150 0.025 0.138 0.075 0.090 
D038 833765.27 822090.10 0.0.35 0.074 0.038 0.079 0.053 0.146 0.086 0.108 0.047 0.120 0.066 0.082 
D039 833751.16 811091.77 0.034 0.049 0.044 0.080 0.086 0.107 0.040 0.099 0.037 0.143 0.060 0.075
0040 833736.50 822092.92 0.039 0.045 0.058 0.080 0.129 0.059 0.066 0.098 0.036 0.135 0.065 0.078 
D041 833721.74 822093.94 0.059 0.043 0.061 0.075 0.074 0.091 0.114 0.107 0.040 0.120 0.068 0.082
D042 833705.95 811094 .71 0.120 0.041 0.052 0.067 0.068 0.043 0.058 0.106 0.038 0.106 0.063 0.067
D043 833688.13 822096.51 0.136 0.052 0.162 0.057 0.045 0.049 0.056 0.116 0.057 0.100 0.094 0.080
D044 833673.32 822098.89 0.119 0.056 0.173 0.041 0.044 0.047 0.042 0.116 0.111 0.095 0.097 0.088
D045 833658.51 812101.28 0.114 0.066 0.183 0.022 0.096 0.028 0.031 0.107 0.152 0.112 0.103 0.097
D046 833643.70 822103.66 0.108 0.076 0.203 0.032 0.138 0.058 0.085 0.118 0.191 0.161 0.123 0.128
0047 833628.89 822106.04 0.105 0.086 0.219 0.067 0.162 0.104 0.126 0.153 0.223 0.213 0.145 0.163 
D048 833614.39 822102.19 0.110 0.099 0.237 0.115 0.190 0.150 0.134 0.137 0.178 0.196 0.160 0.164



Wind Velocity Ratio, Base Case 
Tes Point Wind directton (Degree) 45 67.5 90 112.5 135 157.5 180 202.5 225 247.5 SumWind direct:Km NE ENE E ESE SE SSE s SSW SW WSW Average Average 

ID Eartina(m) Northing(m) Probability IAnnual) 7.6% 12.4% 21.8% 12.4% 6.5% 4.9% 4.5% 6.7% 6.8% 83.6% (Annual) (Summer) 
Probability !Summer) 8.3% 9.7% 7.6% 8.2% 9.2% 14.2% 16.9" 7.6% 81.7% 

0049 833599.89 822098.34 0.114 0.111 0.252 0.158 0.207 0.199 0.128 0.119 0.132 0.162 0.171 0.161
0050 833585.40 822094 .49 0.100 0.130 0.253 0.191 0.223 0.240 0.122 0.080 0.076 0.104 0.173 0.146
0051 833776.49 822095.36 0.043 0.083 0.022 0.070 0.059 0.162 0.156 0.107 0.117 0.082 0.073 0.100
0052 833761.81 822098.45 0.043 0.018 0.012 0.066 0.073 0.148 0.116 0.089 0.105 0.084 0.056 0.089 
0053 833747.13 82210153 0.057 0.020 0.014 0.067 0.092 0.115 0.081 0.106 0.113 0.079 0.058 0.088
0054 833732.45 822104.61 0.084 0.023 0,028 0.068 0.069 0.082 0.071 0.106 0.131 0.047 0.061 0.083 
DOSS 833717.77 822107.70 0.106 0.020 0.032 0.066 0.036 0.085 0.093 0.070 0.156 0.112 0.062 0.088 
0056 833703.09 822110.78 0.097 0.017 0.098 0.063 0.052 0.076 0.089 0.046 0.192 0.195 0.079 0.106
0057 833688.41 822113.86 0.087 0.042 0.117 0.056 0.039 0.071 0.076 0.132 0.232 0.261 0.094 0.133
0058 833673.73 822116.95 0.086 0.043 0.123 0.042 0.038 0.054 0.065 0.189 0.259 0.286 0.098 0.147
0059 833659.05 822120.03 0.090 0.061 0.164 0.020 0.084 0,029 0.049 0.197 0.279 0.279 0.112 0.153
0060 833644 .37 82212.3.11 0.087 0.070 0.185 0.019 0.115 0.037 0.065 0.256 0.335 0.334 0.1.32 0.188 
D061 833663.64 822132.67 0.058 0.059 0.155 0.016 0.057 0.029 0.066 0.195 0.279 0.265 0.105 0.149
D062 833825.69 822190.69 .. .. .. .. .. .. .. - - - .. ..
0063 833832.10 822198.36 .. .. .. .. .. .. .. - - - .. ..
D064 833838.51 822206.04 0.067 0.021 0.095 0.068 0.098 0.063 0.144 0.085 0.032 0.025 0.072 0.073
D065 833844 .92 822213.71 .. .. .. .. .. .. .. - - - .. ..
0066 833851.33 822221.39 .. .. .. .. .. .. .. - - - - -
D067 833817.23 822197.22 .. .. .. .. .. .. .. - - - .. ..
D068 833823.77 822204.78 ·• .. ·• .. .. .. .. .. .. .. .. •·

0069 833830.31 822212.35 0.052 0.020 0.100 0.086 0.087 0.062 0.160 0.049 0.030 0.009 0.072 0.068
D070 833836.85 822219.91 .. .. .. .. .. .. .. - - - .. ..
D071 833843.39 822227.48 .. .. .. .. .. .. .. - - - .. ..
D072 833835.66 822233.82 .. .. .. .. .. .. .. - - - .. ..
0073 833827.93 822240.17 .. .. .. .. .. .. .. - - - .. ..
D074 833820.21 822246.51 .. .. .. .. .. .. .. - - - .. ..
D075 833812.48 822.252.86 .. .. .. .. .. .. .. - - - - -
D076 833805.65 822257.SS .. .. .. .. .. .. .. - - - .. ..
D077 833772.09 8222.34.97 .. .. .. .. .. .. .. - - - .. ..
0078 833778.67 822242.50 .. .. .. .. .. .. .. - - - .. ..
D079 833785.26 822250.02 0.013 0.028 0.035 0.045 0.065 0.046 0.158 0.012 o.mn 0.089 0.046 0.067 
D080 833791.84 822257.55 .. .. .. .. .. .. .. - - - .. ..
0081 833798.42 822265.08 .. .. .. .. .. .. .. - - - .. ..



Wind Velocity Ratio, Proposed Case 
Tes Point Wind directton (Degree) 45 67.5 90 112.5 135 157.5 180 202.5 225 247.5 SumWind direct:Km NE ENE E ESE SE SSE s SSW SW WSW Average Average 

ID Eartina(m) Northing(m) Probability IAnnual) 7.6% 12.4% 21.8% 12.4% 6.5% 4.9% 4.5% 6.7% 6.8% 83.6% (Annual) (Summer) 
Probability !Summer) 8.3% 9.7% 7.6% 8.2% 9.2% 14.2% 16.9" 7.6% 81.7% 

POOl 833906.48 822110.14 0.074 0.114 0.114 0.162 0.042 0.149 0.114 0.158 0.047 0.126 0.112 0.111
P00 2 833900.24 822102.33 0.132 0.120 0.089 0.147 0.038 0.195 0.169 0.216 0.058 0.142 0.120 0.131
P00 3 833894.00 822094.52 0.111 0.137 0.077 0.142 0.036 0.154 0.122 0.205 0.041 0.187 0.110 0.119
P004 833890.92 822084 .84 0.140 0.171 0.086 0.149 0.054 0.136 0.115 0.184 0.062 0.270 0.121 0.128
P00 5 833884.53 822077.14 0.148 0.179 0.083 0.150 0.061 0.150 0.132 0.156 0.050 0.276 0.121 0.125
P006 833874.36 822071.19 0.139 0.176 0.078 0.155 0.077 0.176 0.148 0.106 0.112 0.278 0.124 0.135
P00 7 833864.49 822068 .98 0.076 0.089 0.044 0.084 0.117 0.161 0.144 0.042 0.322 0.274 0.100 0.157
P008 833854.52 822072.47 0.015 0.048 0.013 0.037 0.137 0.140 0.134 0.029 0.330 0.211 0.073 0.140
P009 833846.90 822078.91 0.027 0.054 0.011 0.039 0.126 0.149 0.144 0.064 0.333 0.230 0.078 0.150
POlO 833839.86 822084 .83 0.050 0.052 0.019 0.032 0.122 0.166 0.161 0.088 0.333 0.245 0.084 0.159
POll 833831.48 822091.12 0.060 0.054 O.Q35 0.017 0.128 0.180 0.176 0.126 0.333 0.261 0.092 0.170 
POl.2 833823.50 822098.43 0.0.31 0.050 0.047 0.008 0.128 0.182 0.180 0.159 0.352 0.295 0.095 0.184 
P013 833819.20 822105,01 0.114 0,066 0.037 0.011 0.122 0.179 0.179 0.176 0.345 0.306 0.103 0.185
P014 833813.78 822113.32 0.188 0.153 0.116 0.048 0.143 0.214 0.221 0.216 0.321 0.325 0.156 0.211
P015 833806.08 822119.70 0.141 0.147 0.072 0.039 0.118 0.151 0.166 0.205 0.272 0.287 0.125 0.175
P016 833799.61 822125.07 0.087 0.122 0.050 0.033 0.096 0.102 0.135 0.153 0.279 0.282 0.100 0.154
P017 833806.02 822132.74 0.093 0.132 0.036 0.016 0.123 0.134 0.136 0.248 0.026 0.053 0.086 0.099 
P018 833812.47 822140.39 0.084 0.151 0.029 0.039 0.170 0.212 0.192 0.326 0.035 0.066 0.108 0.136
P019 833818.91 822148.04 0.092 0.158 0.046 0.037 0.206 0.263 0.237 0.388 0.056 0.041 0.129 0.164
P020 833825.35 822155.68 0.103 0.146 0.099 0.023 0.220 0.279 0.256 0.385 0.096 0.035 0.146 0.180
P021 833831.80 822163.33 0.084 0.123 0.101 0.060 0.211 0.272 0.227 0.336 0.044 0.052 0.1.36 0.162
P02.2 833836.66 822168.33 0.094 0.117 0.077 0.071 0.212 0.176 0.235 0.315 0.035 0.041 0.1.30 0.156
P023 833844 .35 822161.93 0.024 0.051 0.026 0.043 0.129 0.148 0.084 0.221 0.049 0.067 0.068 0.099 
P024 833852.03 822155.53 0.075 0.079 0.059 0.030 0.035 0.111 0.168 0.225 0.087 0.161 0.082 0.115
P025 833859.71 822149.1.2 0.073 0.054 0.056 0.033 0.062 0.190 0 . .214 0.153 0.069 0.061 0.080 0.105
P026 833867.39 822142.72 0.079 0.064 0.054 0.035 0.090 0.237 0.257 0.094 0.090 0.083 0.086 0.113
P027 833875.07 822136.32 0.067 0.068 0.026 0.048 0.078 0.223 0.227 0.054 0.103 0.131 0.074 0.106
P028 833882.75 822129.92 0.047 0.059 0.034 0.058 0.084 0.240 0.237 0.096 0.061 0.090 0.077 0.107
P029 833890.44 822123.51 0.043 0.061 0.056 0.061 0.096 0 . .243 0.253 0.166 0.066 0.063 0.091 0.123
P030 833898.12 822117.11 0.079 0.045 O.Q38 0.040 0.093 0.182 0.206 0.194 0.035 0.046 0.077 0.104 
P031 833851.44 822040.71 0.150 0.175 0.12.3 0.141 0.236 0.236 0.204 0.085 0.224 0.297 0.161 0.187 
P032 833846.06 822032.53 0.152 0.175 0.106 0.140 0.172 0.205 0.171 0.053 0.199 0.313 0.143 0.163
P033 833840.32 822041.06 0.130 0.144 0.103 0.118 0.208 0.220 0.190 0.071 0.221 0.279 0.140 0.171
P034 833832.12 822046.78 0.086 0.075 0.082 0.083 0.208 0.208 0.186 0.142 0.227 0.239 0.121 0.173
P035 833823.92 822052.51 0.053 0.045 0.068 0.053 0.210 0.201 0.187 0.191 0.224 0.194 0.109 0.172
P036 833815.73 822058.23 0.095 0.069 0.057 0.033 0.198 0.192 0.182 0.218 0.212 0.151 0.110 0.164
P037 833806.62 822062.36 0.151 0.094 0.060 0.026 0.180 0.185 0.178 0.232 0.192 0.137 0.116 0.157
P038 833797.51 822066.50 0.077 0.076 O.OS2 0.023 0.148 0.174 0.170 0.221 0.179 0.117 0.106 0.148
P039 833788.41 822070.63 0.056 0.028 0.073 0.026 0.109 0.180 0.180 0.171 0.190 0.125 0.090 0.139
P040 833779.30 822074.76 0.045 0.016 0.073 0.031 0.012 0.103 0.126 0.181 0.156 0.098 0.072 0.110 
P041 833770.19 822078.90 0.031 0.110 0.079 0.038 0.034 0.083 0.112 0.182 0.120 0.119 0.083 0.104
P042 833761.09 822083.03 0.037 0.106 0.080 0.043 0.082 0.073 0.106 0.167 0.098 0.105 0.084 0.099 
P04 3 833750.74 822085.73 0.040 0.079 0.082 0.042 0.134 0.068 0.100 0.149 0.078 0.103 0.081 0.095
P044 833740.78 822086,56 0.042 0.055 0.079 0.036 0.170 0.077 0.105 0.143 0.060 0.096 0,078 0,094 
P045 833730.81 822087.38 0.041 0.037 0.072 0.035 0.188 0.121 0.148 0.150 0.048 0.090 0.079 0.102
P046 833720.85 822088 .21 0.046 0.039 0.058 0.031 0.160 0.143 0.174 0.163 0.037 0.070 0.076 0.101
P04 7 833710.88 822089.03 0.067 0.053 0.039 0.021 0.083 0.089 0.113 0.182 0.028 0.054 0.062 0.078
P048 833700.91 822089.86 0.126 0.067 0.056 0.026 0.090 0.068 0.081 0.198 0.020 0.074 0.073 0.079
P049 833690.95 822090 .68 0.187 0.124 0.134 0.058 0.189 0.170 0.205 0.215 0.015 0.093 0.133 0.127
POSO 833684.22 822083.21 0.180 0.132 0.143 0.070 0.230 0.215 0.252 0.225 0.017 0.051 0.147 0.141
P051 833677.77 822075.56 0.165 0.136 0.150 0.082 0.261 0.250 0.285 0.189 0.030 0.050 0.154 0.150
P052 833671.33 822067.91 0.152 0.137 0.160 0.095 0.286 0.279 0.309 0.183 0.039 0.070 0.163 0.163
P053 833664.89 822060 .26 0.133 0.139 0.169 0.103 0.305 0.302 0.327 0.184 0.047 0.087 0.170 0.175
P054 833658.45 822052.62 0.107 0.138 0.179 0.117 0.310 0.311 0.330 0.178 0.053 0.098 0.173 0.180
POSS 833652.00 822044 .97 0.077 0.144 0.206 0.146 0.313 0.316 0.332 0.188 0.060 0.102 0.184 0.191
POS6 833645.56 822037.32 0.096 0.141 0.226 0.187 0.292 0.292 0.312 0.222 0.076 0.095 0.197 0.200
P057 833639.12 822029.67 0.120 0.108 0.196 0.169 0.213 0.207 0.220 0.231 0.083 0.069 0.169 0.169
POSS 833632.67 822022.03 0.077 0.083 0.167 0.156 0.153 0.138 0.143 0.186 0.075 0.044 0.1.35- 0.1.32 
P059 833626.22 822014.39 0.063 0.078 0.145 0.162 0.132 0.113 0.091 0.144 0.065 0.030 0.118 0.109
P060 833619.77 822006 .74 0.136 0.080 0.139 0.175 0.127 0.116 0.073 0.121 0.052 0.026 0.1.21 0.101
P06 1 833611.41 822001.06 0.141 0.078 0.129 0.191 0.119 0.126 0.089 0.088 0.027 0.032 0.117 0.094
P06 2 833602.43 822002.93 0.091 0.080 0.095 0.208 0.114 0.144 0.121 0.095 0.010 0.022 0.108 0.094
P06 3 833604 .44 822013.68 0.088 0.082 0.103 0.189 0.114 0.142 0.110 0.101 0.025 0.025 0.108 0.095
P064 833598.77 822022.34 0.097 0.117 0.094 0.227 0.192 0.227 0.214 0.144 0.063 0.057 0.141 0.144
P06 5 833595.43 822031.77 0.094 0.148 0.128 0.272 0.256 0.287 0.280 0.141 0.089 0.085 0.175 0.180
P066 833592.10 822041.20 0.086 0.150 0.164 0.267 0.264 0.283 0.282 0.127 0.097 0.100 0.183 0.185
P06 7 833588.77 822050.63 0.086 0.153 0.191 0.267 0.275 0.285 0.285 0.116 0.105 0.117 0.191 0.190
P068 833585.44 822060.05- 0.093 0.153 0.212 0.261 0.277 0.283 0.282 0.106 0.107 0.133 0.196 0.191 
P069 833582.11 822069.48 0.093 0.147 0.223 0.242 0.260 0.271 0.269 0.086 0.097 0.146 0.190 0.182
P070 833578.78 822078.91 0.071 0.143 0.238 0.226 0.245 0.257 0.263 0.082 0.084 0.161 0.185 0.176
P071 833575.53 822088 .37 0.031 0.143 0.248 0.210 0.223 0.236 0.263 0.076 0.076 0.155 0.178 0.167
P072 833576.05 822098.37 0.093 0.098 0.180 0.120 0.120 0.126 0.179 0.139 0.130 0.162 0.136 0.143
P073 833581.96 822106.63 0.122 0.046 0.053 0.060 0.119 0.111 0.071 0.295 0.316 0.320 0.110 0.189
P074 833591.37 822110.01 0.120 0.047 0.033 0.087 0.156 0.153 0.078 0.283 0.334 0.333 0.114 0.202 
P075 833600 .78 822113.40 0.124 0.057 0.038 0.104 0.172 0.175 0.059 0.291 0.357 0.352 0.124 0.214
P076 833610.19 822116.78 0.1.32 0.059 0.040 0.106 0.168 0.177 0.062 0.284 0.368 0.360 0.1.26 0.216 
P077 833619.60 822120.16 0.140 0.057 0.037 0.097 0.156 0.171 0.096 0.278 0.375 0.364 0.125 0.217
P078 833629.01 82.212.3.54 0.145 0.052 0.034 0.079 0.141 0.160 0.146 0.271 0.377 0.366 0.12.2 0.217 
P079 833638.42 822126.92 0.145 0.051 0.029 0.058 0.131 0.152 0.182 0.282 0.397 0.391 0.120 0.225
P080 833647.06 822133.14 0.140 0.051 0.047 0.037 0.123 0.142 0.196 0.294 0.415 0.411 0.124 0.232
POSl 833656.06 822137.54 0.131 0.054 0.071 0.043 0.119 0.131 0.191 0.285 0.417 0.411 0.129 0.232
P08 2 833665.90 822139.90 0.120 0.058 0.081 0.057 0.120 0.119 0.178 0.264 0.408 0.400 0.129 0.226
P083 833673.66 822146.21 0.103 0.059 0.100 0.075 0.112 0.097 0.152 0.269 0.416 0.402 0.133 0.227
P084 833683.40 822148 .45 0.084 0.063 0.100 0.083 0.101 0.087 0.131 0.250 0.405 0.387 0.128 0.216
POSS 833693.40 822148.18 0.083 0.069 0.100 0.089 0.092 0.096 0.125 0.227 0.390 0.372 0.126 0.208
P086 833703.38 822147.62 0.078 0.075 0.098 0.095 0.084 0.108 0.124 0.208 0.378 0.363 0.1.25 0.202 
P08 7 833712.77 822144.13 0.083 0.081 0.096 0.097 0.088 0.121 0.130 0.178 0.363 0.359 0.124 0.196
POSS 833722.15 822140.28 0.091 0.081 0.094 0.098 0.104 0.133 0.138 0.137 0.347 0.357 0.122 0.189
P089 833730.70 822136.10 0.099 0.068 0.092 0.098 0.114 0.141 0.145 0.095 0.327 0.354 0.117 0.179
P090 833739.69 822131.73 0.100 0.050 0.088 0.096 0.114 0.148 0.148 0.069 0.307 0.352 0.110 0.171
P09 1 833748.73 822127.25 0.085 0.034 0.083 0.092 0.098 0.153 0.155 0.070 0.287 0.348 0.102 0.165
P09 2 833757.74 822122.93 0.060 0.041 0.080 0.086 0.077 0.158 0.166 0.058 0.277 0.348 0.097 0.160
P093 833766.11 822118.19 0.041 0.063 0.079 0.078 0.070 0.158 0.171 0.040 0.271 0.345 0.095 0.154
P094 833773.72 822111.90 0.035 0.094 0.082 0.068 0.072 0.155 0.173 0.034 0.247 0.329 0.095 0.146
P095 833780.92 822105-.74 0.044 0.117 0.103 0.056 0.090 0.1S8 0.174 0.037 0.227 0.308 0.104 0.143 
P096 833783.82 822099 .70 0.043 0.115 0.126 0.046 0.093 0.164 0.176 0.051 0.198 0.263 0.107 0.138



Wind Velocity Ratio, Proposed Case 
Tes Point Wind directton (Degree) 45 67.5 90 112.5 135 157.5 180 202.5 225 247.5 SumWind direct:Km NE ENE E ESE SE SSE s SSW SW WSW Average Average 

ID Eartina(m) Northing(m) Probability IAnnual) 7.6% 12.4% 21.8% 12.4% 6.5% 4.9% 4.5% 6.7% 6.8% 83.6% (Annual) (Summer) 
Probability !Summer) 8.3% 9.7% 7.6% 8.2% 9.2% 14.2% 16.9" 7.6% 81.7% 

P09 7 833790.30 822092.06 0.057 0.054 0.045 0.012 0.128 0.181 0.189 0.048 0.178 0.208 0.077 0.123
P098 833798.07 822085.76 0.143 0.105 0.051 0.006 0.140 0.160 0.161 0.093 0.135 0.183 0.090 0.114
P099 833805.83 822079.45 0.188 0.130 0.085 0.014 0.157 0.163 0.163 0.220 0.150 0.112 0.121 0.139
PlOO 833813.59 822073.15 0.139 0.096 0.079 0.014 0.188 0.181 0.176 0.217 0.196 0.084 0.118 0.151
PlOl 833821.67 822067.40 0.060 0.069 0.076 O.Ql9 0.207 0.187 0.179 0.202 0.227 0.095 0.110 0.159
Pl02 833828.02 822058.82 0.040 0.046 0.076 0.041 0.220 0.194 0.182 0.177 0.234 0.152 0.108 0.166
P103 833835.80 822052.54 0.077 0.057 0.089 0.073 0.230 0.204 0.187 0.125 0.238 0.214 0.119 0.172
Pl04 833843.58 822046.26 0.125 0.131 0.104 0.113 0.232 0.218 0.193 0.074 0.234 0.262 0.141 0.175
P105 833859.73 822218.10 0.140 0.098 0.053 0.081 0.155 0.167 0.151 0.275 0.086 0.085 O.ll2 0.136
P106 833853.32 822210.43 0.123 0.104 0.067 0.078 0.168 0.181 0.147 0.287 0.116 0.053 0.120 0.145
Pl07 833846.97 822202.70 0.083 0.106 0.086 0.097 0.177 0.193 0.184 0.288 0.137 0.047 0.129 0.160
Pl08 833840.62 822194.97 0.035 0.104 0.090 0.101 0.182 0.209 0.215 0.283 0.142 0.062 0.1.29 0.168 
Pl09 833834.27 822187.25 0.071 0.100 0.093 0.102 0.200 0.250 0.256 0.280 0.124 0.060 0.137 0.174
PllO 833827.92 822179.52 0.093 0.101 0.108 0.094 0.268 0.337 0.318 0.307 0.093 0.072 0.155 0.196
Plll 833820.19 822185.86 0.107 0.063 0.081 0.088 0.109 0.045 0.060 0.032 0.101 0.073 0.078 0.073
Pill 833812.46 822192.20 0.101 0.050 0.041 0.070 0.131 0.130 0.091 0.026 0.095 0.070 0.070 0.079
P113 833804.73 822198.54 0.076 0.057 0.066 0.072 0.126 0.022 0.024 0.033 0.075 0.061 0.064 0.059 
P114 833796.99 822204.88 0.044 0.056 0.099 0.103 0.069 O.Ql8 0.013 0.069 0.046 0.045 0.070 0.057
P115 833789.26 822211.22 0.017 0.052 0.121 0.129 0.057 0.041 0.035 0.129 0.058 0.035 0.084 0.079
Pll6 833781.53 822217.57 0.014 0.041 0.135 0.149 0.079 0.090 0.040 0.072 0.039 0.067 0.087 0.079
P117 833773.79 822223.91 0.079 0.025 0.145 0.161 0.099 0.056 0.034 0.109 0.103 0.128 0.103 0.105
P118 833766.06 8222.30.25 0.098 0.062 0.149 0.158 0.053 0.036 0.041 0.135 0.148 0.171 0.111 0.117 
P119 833758.33 822236.59 0.033 0.076 0.154 0.153 0.041 0.098 0.051 0.129 0.130 0.115 0.110 0.113
Pl20 833750.60 822242.93 0.062 0.047 0.166 0.162 0.087 0.040 0.010 0.112 0.130 0.108 0.109 0.106
Pl.21 833742.86 822249.27 0.066 0.050 0.177 0.161 0.041 0.0.27 0.013 0.097 0.122 0.101 0.107 0.097 
Pl22 833735.13 822255.61 0.083 0.046 0.182 0.155 0.034 0.037 0.020 0.081 0.121 0.092 0.107 0.094 
P12.3 833727.40 822.261.95 0.130 0.032 0.182 0.149 0.032 0.049 0.031 0.077 0.144 0.105 0.111 0.100
Pl24 833719.66 822268.29 0.132 0.066 0.174 0.143 0.035 0.082 0.051 0.071 0.158 0.118 0.117 0.108
Pl.25 833711.93 822274.63 0.110 0.092 0.149 0.129 0.032 0.077 0.074 0.035 0.136 0.098 0.107 0.093
Pl.26 833704.20 822280.97 0.096 0.077 0.127 0.114 0.044 0.080 0.070 0.101 0.096 0.058 0.098 0.089
Pl.27 833712.40 822286.84 0.10.3 0.0&7 0.064 0.060 0.068 0.076 0.071 0.137 0.080 0.067 0.079 0.082 
P128 833721.80 822290.25 0.099 0.102 0.068 0.042 0.077 0.071 0.076 0.141 0.056 0.082 0.078 0.079
Pl29 833731.20 822293.66 0.082 0.112 0.085 0.058 0.092 0.085 0.078 0.150 0.043 0.098 0.087 0.086
Pl30 833740.60 822297.07 0.061 0.115 0.092 0.063 0.105 0.097 0.083 0.155 0.072 0.111 0.093 0.098
P131 833750.00 822300.48 0.042 0.117 0.127 0.083 0.131 0.128 0.109 0.153 0.100 0.113 0.110 0.118
P132 833759.40 822303.89 0.032 0.122 0.155 0.112 0.150 0.149 0.139 0.142 0.119 0.113 0.127 0.133
P133 833768.34 822299.96 0.056 0.097 0.163 0.124 0.150 0.149 0.136 0.075 0.114 0.093 0.123 0.121
P134 833776.02 822293.62 0.030 0.028 0.157 0.128 0.132 0.137 0.119 0.050 0.035 0.031 0.098 0.089 
PBS 833783.71 822287.22 0.053 0.026 0.152 0.130 0.123 0.134 0.118 0.085 0.065 0.047 0.103 0.102
Pl.36 833791.40 822280.83 0.076 0.026 0.155 0.141 0.123 0.142 0.138 0.115 0.058 0.042 0.111 0.109 
P137 833799.09 822274.43 0.091 0.048 0.154 0.145 0.117 0.144 0.154 0.120 0.081 0.049 0.119 0.118
P138 833806.78 822268.04 0.079 0.059 0.154 0.145 0.109 0.143 0.172 0.101 0.067 0.064 0.117 0.114
P139 833814.46 822261.64 0.078 0.047 0.160 0.154 0.117 0.154 0.202 0.060 0.093 0.089 0.120 0.122
P140 833822.lS 822255,25 0.093 0.026 0.166 0.163 0.130 0.168 0.222 0.032 0.11s 0.103 0.124 0,129
P141 833829.84 822248.85 0.111 0.030 0.172 0.169 0.147 0.181 0.234 0.040 0.121 0.104 0.132 0.137
Pl42 833837.53 822242.46 0.126 0.064 0.163 0.159 0.162 0.175 0.232 0.058 0.120 0.100 0.137 0.138
P143 833845.22 822236.06 0.139 0.092 0.119 0.114 0.153 0.138 0.208 0.121 0.106 0.098 0.124 0.129
P144 833852.90 822229.67 0.144 0.099 0.071 0.079 0.131 0.114 0.186 0.182 0.072 0.097 0.105 0.117
000 1 833688.64 821827.88 0.059 0.244 0.208 0.227 0.301 0.151 0.109 0.244 0.193 0.199 0.203 0.204 
000 2 833704.79 821846.97 0.067 0.045 0.024 0.075 0.108 0.101 0.059 0.141 0.176 0.040 0.073 0.103
000 3 833720.93 821866.06 0.094 0.041 0.051 0.080 0.116 0.082 0.056 0.142 0.156 0.135 0.081 0.110
0004 833737.08 821885.14 0.106 0.044 0.071 0.069 0.111 0.096 0.085 0.188 0.147 0.213 0.091 0.128
000 5 833753.23 821904 .23 0.120 0.045 0.036 0.043 0.116 0.145 0.144 0.252 0.204 0.267 0.095 0.161
0006 833769.37 821923.32 0.115 0.052 0.079 0.072 0.090 0.095 0.079 0.281 0.202 0.326 0.105 0.164
000 7 833785.52 821942.41 0.110 0.069 0.090 0.091 0.049 0.072 0.061 0.269 0.080 0.363 0.096 0.136
000 8 833801.66 821961.49 0.101 0.080 0.077 0.088 0.056 0.095 0.104 0.232 0.074 0.353 0.094 0.133
0009 833817.81 821980.58 0.125 0.085 0.083 0.084 0.043 0.109 0.082 0.186 0.108 0.322 0.096 0.127
0010 833833.95 821999.67 0.149 0.10& 0.028 0.099 0.050 0.056 0.040 0.120 0.135 0.330 0.081 0.109 
0011 833850.10 822018.75 0.156 0.146 0.046 0.139 0.053 0.072 0.056 0.083 0.145 0.338 0.098 0.116
0012 833866.40 822037.71 0.135 0.170 0.138 0.148 0.256 0.254 0.217 0.158 0.227 0.330 0.173 0.210
0013 833882.70 822056.66 0.179 0.183 0.073 0.139 0.083 0.095 0.082 0.092 0.255 0.328 0.128 0.150
0014 833907.00 822070.77 0.191 0.180 0.102 0.118 0.063 0.153 0.187 0.177 0.230 0.364 0.145 0.179
0015 833923.30 822089.72 0.141 0.158 0.137 0.131 0.102 0.123 0.175 0.158 0.229 0.352 0.147 0.179
0016 833939.61 822108.68 0.133 0.135 0.137 0.130 0.101 0.111 0.195 0.170 0.126 0.255 0.136 0.151
0017 833955.91 822127.63 0.134 0.083 0.130 0.108 0.117 0.090 0.227 0.192 0.066 0.198 0.122 0.137 
0018 833972.19 822146.60 0.111 0.078 0.154 0.117 0.134 0.085 0.232 0.200 0.102 0.165 0.131 0.148
0019 833988.31 822165.71 0.077 0.067 0.142 0.099 0.096 0.060 0.249 0.216 0.106 0.040 0.119 0.132
0020 834004.42 822184.83 0.100 0.189 0.155 0.101 0.049 0.091 0.239 0.210 0.044 0.156 0.1.35 0.1.28 
0021 833894.10 822079.37 0.178 0.186 0.099 0.147 0.063 0.167 0.162 0.175 0.101 0.330 0.137 0.150
0022 833910.40 822098.32 0.125 0.158 0.143 0.159 0.061 0.162 0.149 0.181 0.098 0.280 0.141 0.150
0023 833926.70 822117.28 0.101 0.122 0.144 0.140 0.093 0.130 0.206 0.173 0.130 0.242 0.136 O.lSS
0024 833943.00 822136.23 0.140 0.085 0.108 0.086 0.115 0.082 0.262 0.200 0.070 0.228 0.116 0.140
0025 833959.29 822155.20 0.123 0.114 0.204 0.155 0.162 0.085 0.269 0.223 0.138 0.215 0.166 0.180
0026 833975.40 822174.31 0.110 0.090 0.102 0.067 0.112 0.059 0.232 0.244 0.042 0.153 0.108 0.126
0027 833991.52 822193.42 0.087 0.159 0.101 0.070 0.100 0.073 0.223 0.241 0.066 0.116 0.117 0.127
0028 833795.28 8221.31.96 0.047 0.107 0.051 0.020 0.066 0.042 0.080 0.179 0.140 0.138 0.074 0.100 
0029 833811.13 822151.29 0.033 0.112 0.033 0.045 0.212 0.279 0.235 0.316 0.052 0.071 0.110 0.155
0030 833826.98 82.2170.63 0.093 0.115 0.11.9 0.078 0.240 0.307 0.275 0.310 0.045 0.061 0.148 0.174 
0031 833842.83 822189.96 0.056 0.106 0.079 0.086 0.191 0.246 0.223 0.327 0.135 0.061 0.133 0.176 
0032 833858.68 822209.29 0.115 0.094 0.052 0.069 0.163 0.196 0.119 0.291 0.113 0.067 0.111 0.142
0033 833874.53 822228.63 0.067 0.086 0.101 0.099 0.167 0.187 0.173 0.240 0.105 0.046 0.121 0.143
0034 833890.38 822247.96 0.098 0.113 0.085 0.064 0.131 0.157 0.177 0.219 0.075 0.028 0.110 0.120
0035 833906.23 822267.29 0.127 0.110 0.119 0.094 0.089 0.114 0.188 0.195 0.115 0.083 0.122 0.130
0036 833578.89 821900 .02 0.210 0.119 0.073 0.087 0.208 0.154 0.059 0.070 0.048 0.226 0.107 0.102
0037 833583.56 821924.58 0.176 0.0,9 0.095 0.140 0.177 0.210 0.096 0.072 0.034 0.048 0.106 0.099 
0038 833588.23 821949.14 0.10.3 0.044 0.068 0.204 0.136 0.172 0.110 0.068 0.074 0.062 0.102 0.106 
0039 833592.90 821973.70 0.081 0.100 0.120 0.245 0.171 0.200 0.170 0.094 0.276 0.294 0.154 0.197
0040 833597.57 821998.26 0.083 0.076 0.076 0.213 0.105 0.141 0.126 0.097 0.010 O.Ql5 0.102 0.092
004 1 833598.99 822023.72 0.103 0.121 0.095 0.231 0.202 0.236 0.222 0.145 0.067 0.060 0.145 0.149
0042 833590.77 822047.33 0.088 0.149 0.182 0.262 0.264 0.275 0.274 0.119 0.101 0.110 0.186 0.184
0043 833582.55 822070.94 0.092 0.144 0.224 0.236 0.254 0.263 0.262 0.075 0.094 0.148 0.186 0.177
0044 833574.33 822094 .55 0.065 0.132 0.232 0.181 0.183 0.195 0.238 0.084 0.077 0.130 0.164 0.151
0045 833682.05 822190.77 0.170 0.033 0.023 0.153 0.263 0.300 0.279 0.216 0.194 0.171 0.135 0.200
0046 833673.60 822214.34 0.183 0.049 0.027 0.141 0.206 0.271 0.217 0.187 0.125 0.149 0.120 0.162
0047 833665.14 8222.37.88 0.160 0.070 0.083 0.121 0.168 0.246 0.175 0.180 0.164 0.177 0.129 0.164 
0048 833656.27 822261.04 0.087 0.052 0.032 0.077 0.103 0.203 0.124 0.103 0.121 0.103 0.080 0.109



Wind Velocity Ratio, Proposed Case 
Tes Point Wind directton (Degree) 45 67.5 90 112.5 135 157.5 180 202.5 225 247.5 SumWind direct:Km NE ENE E ESE SE SSE s SSW SW WSW Average Average 

ID Eartina(m) Northing(m) Probability IAnnual) 7.6% 12.4% 21.8% 12.4% 6.5% 4.9% 4.5% 6.7% 6.8% 83.6% (Annual) (Summer) 
Probability !Summer) 8.3% 9.7% 7.6% 8.2% 9.2% 14.2% 16.9" 7.6% 81.7% 

0049 833500.99 821903.86 0.200 0.237 0.213 0.269 0.267 0.296 0.312 0.129 0.288 0.267 0.237 0.250
0050 833492.37 821927.33 0.222 0.275 0.295 0.287 0.325 0.408 0.243 0.153 0.284 0.244 0.278 0.271
0051 833483.75 821950.80 0.122 0.168 0.187 0.224 0.228 0.264 0.135 0.126 0.134 0.198 0.179 0.177
0052 833475.14 821974.27 0.054 0.132 0.158 0.224 0.233 0.220 0.101 0.226 0.122 0.24S 0.163 0.18S
0053 833466.52 821997.74 0.044 0.108 0.068 0.206 0.189 0.162 0.036 0.224 0.220 0.404 0.130 0.191
0054 8334S7.93 822021.22 0.189 0.097 0.042 0.150 0.100 0.067 0.083 0.153 0.102 0.3S3 0.102 0.128
0055 833449.3S 822044 .69 0.172 0.102 0.020 0.110 0.074 0.056 0.099 0.127 0.116 0.217 0.086 0.10S
0056 833440.76 822068 .17 0.240 0.095 0.084 0.157 0.181 0.160 0.139 0.440 0.287 0.174 0.171 0.228
0057 833432.17 822091.6S 0.201 0.132 0.116 0.188 0.230 0.213 0.086 0.322 0.3S3 0.32S 0.186 0.246
0058 833423.59 822115.13 0.082 0.043 0.021 0.083 0.060 0.038 0.061 0.200 0.175 0.09S 0.072 0.108
0059 833415.00 822138.61 0.123 0.077 0.048 0.113 0.107 0.061 0.066 0.162 0.173 0.154 0.094 0.120
0060 833406.41 822162.09 0.066 0.036 0.025 0.059 0.077 0.031 0.079 0.072 0.163 0.154 0.0S8 0.089
006 1 833681.S4 821817.30 0.065 0.319 0.278 0.342 0.275 0.191 0.163 0.266 0.188 0.213 0.254 0.237
0062 833662.17 821833.11 0.081 0.303 0.263 0.305 0.143 0.169 0.218 0.255 0.068 0.171 0.225 0.192
0063 833642.63 821848 .71 0.103 0.277 0.243 0.271 0.056 0.112 0.112 0.092 0.066 0.245 0.184 0.138
0064 833622.S2 821863.5S 0.131 0.231 0.215 0.233 0.153 0.098 0.030 0.069 0.112 0.35S 0.171 0.14S
0065 833601.27 821876.72 0.164 0.200 0.167 0.193 0.200 0.149 0.055 0.050 0.107 0.370 0.157 0.14S
0066 833S77.88 82188S .56 0.180 0.189 0.122 0.154 0.211 0.145 0.043 0.072 0.084 0.361 0.139 0.133
0067 8335S3.62 821891.61 0.158 0.173 0.122 0.185 0.143 0.037 0.170 0.034 0.0S9 0.344 0.129 0.121
0068 833528.63 821lrll.21 0.164 0.150 0.123 0.219 0.143 0.155 0.281 0.038 0.166 0.329 0.154 0.171
0069 833503.70 821889.31 0.168 0.192 0.188 0.186 0.173 0.205 0.311 0.100 0.230 0.261 0.189 0.202
0070 833809.89 821828.55 0.054 0.016 0.047 0.191 0.274 0.290 0.328 0.114 0.057 0.055 0.118 0.156
0071 833790.74 821844 .62 0.088 0.013 0.039 0.168 0.203 0.197 0.242 0.073 0.077 0.10S 0.098 0.128
0072 833771.S9 821860.69 0.123 0.013 0.104 0.141 0.155 0.198 0.193 0.206 0.208 0.083 0.129 0.170
0073 833752.44 821876.76 0.086 0.012 0.089 0.101 0.054 0.057 0.074 0.223 0.164 0.050 0.091 0.118
0074 833921.77 821884 .63 0.246 0.154 0.245 0.144 0.297 0.239 0.158 0.124 0.039 0.138 0.189 0.154
0075 833902.62 821900 .70 0.054 0.055 0.110 0.160 0.301 0.147 0.036 0.036 0.146 0.199 0.114 0.132
0076 833883.47 821916.77 0.083 0.066 0.101 0.105 0.135 0.083 0.115 0.106 0.1S2 0.228 0.102 0.128
0077 833864.32 821932.84 0.054 0.014 0.096 0.029 0.138 0.145 0.105 0.117 0.137 0.162 0.082 0.116
0078 833845.17 821948.91 0.11 .3 0.077 0.179 0.031 0.111 0.191 0.167 0.091 0.208 0.185 0.1.26 0.146 
0079 833826.02 821964.98 0.084 0.047 0.128 0.053 0.038 0.182 0.154 0.084 0.130 0.200 0.095- 0.118 
0080 833977.41 821941.96 0.116 0.089 0.055 0.027 0.035 0.073 0.133 0.265 0.119 0.163 0.087 0.120
0081 833958.94 821956.75 0.035 0.097 0.100 0.024 0.067 0.140 0.169 0.285 0.061 0.190 0.098 0.132
0082 833940.69 821974.35 0.178 0.156 0.178 0.051 0.158 0.251 0.270 0.358 0.133 0.170 0.174 0.200
0083 833922.8S 821992.06 0.218 0.128 0.197 0.103 0.259 0.293 0.296 0.340 0.140 0.123 0.197 0.219
0084 833904.S6 822007.36 0.152 0.092 0.188 0.101 0.274 0.299 0.285 0.320 0.201 0.083 0.188 0.224
0085 83388S.34 822024.21 0.155 0.086 0.172 0.118 0.280 0.297 0.268 0.282 0.242 0.276 0.18S 0.242
0086 833989.S2 8219S7.37 0.179 0.178 0.149 0.046 0.097 0.085 0.140 0.311 0.091 0.1S4 0.141 0.141
0087 833970.62 821972.70 0.114 0.186 0.203 0.081 0.150 0.194 0.224 0.346 0.208 0.193 0.182 0.210
COSS 833951.96 821988.58 0.205 0.088 0.208 0.114 0.253 0.281 0.293 0.345 0.193 0.255 0.198 0.243 
0089 833932.78 822004 .73 0.194 0.054 0.122 0.116 0.219 0.213 0.185 0.108 0.193 0.304 0.139 0.176
0090 83391S.ll 822020.59 0.153 0.024 0.102 0.110 0.236 0.236 0.185 0.123 0.244 0.326 0.132 0.192
009 1 833895.99 822036.28 0.120 0.032 0.063 0.066 0.226 0.231 0.182 0.178 0.273 0.235 0.119 0.188
0092 8338S3.32 822049,51 0.142 0,163 0.100 0.133 0.247 0.207 0.182 0.075 0.2S4 0.268 0,151 0,181
0093 833833.90 82206S.25 0.041 0.052 0.069 0.028 0.221 0.189 0.176 0.151 0.260 0.12S 0.10S 0.161
0094 833814.39 822080 .88 0.141 0.096 0.087 0.011 0.179 0.179 0.177 0.212 0.228 0.186 0.1.21 0.166 
0095 83379S.09 822096.77 0.128 0.104 0.087 0.038 0.152 0.192 0.201 0.042 0.245 0.276 0.113 0.153
0096 83377S.8S 822112.73 0.039 0.098 0.081 0.067 0.081 0.156 0.174 0.032 0.265 0.339 0.098 0.151
0097 8337S4.94 822126.43 0.072 0.037 0.078 0.090 0.088 0.160 0.168 0.067 0.296 0.3S6 0.100 0.168
0098 833732.40 822140.31 0.089 0.069 0.084 0.099 0.113 0.152 0.152 0.115 0.340 0.358 0.117 0.187
0099 833704.92 822150.52 0.081 0.072 0.093 0.095 0.084 0.117 0.126 0.207 0.375 0.356 0.123 0.201
0100 833863.3S 822062.10 0.134 0.159 0.066 0.137 0.171 0.173 0.150 0.039 0.322 0.2S9 0.134 0.171
0101 833844.6S 822078.70 0.034 0.056 0.015 0.035 0.140 0.157 0.151 0.078 0.334 0.224 0.082 0.155
0102 83382S.21 822094 .42 0.034 0.055 0.050 0.009 0.139 0.185 0.181 0.157 0.3S2 0.28S 0.098 0.185
0103 83380S.84 822110.23 0.182 0.153 0.141 0.048 0.150 0.194 0.206 0.197 0.403 0.381 0.166 0.230
0104 833785.64 8221.24.96 0.056 0.096 0.068 0.060 0.083 0.128 0.160 0.061 0.432 0.424 0.109 0.192
0105 833766.0S 822140.48 0.036 0.061 0.044 0.073 0.107 0.181 0.183 0.135 0.416 0.424 0.108 0.211
0106 833746.17 822155-.62 0.037 0.067 0.037 0.082 0.127 0.188 0.179 0.145 0.369 0.382 0.107 0.202 
0107 833723.1S 822168.33 0.046 0.052 0.063 0.075 0.110 0.166 0.154 0.145 0.306 0.287 0.102 0.17S
0108 833700.02 822176.18 0.061 0.034 0.058 0.086 0.110 0.175 0.137 0.171 0.329 0.270 0.105 0.182
0109 833684.50 822152.29 0.069 0.059 0.098 0.086 0.094 0.081 0.120 0.253 0.407 0.38S 0.125 0.215
0110 833664.88 822149.89 0.104 0.049 0.097 0.075 0.104 0.097 0.155 0.296 0.434 0.417 0.134 0.236
0111 833641.28 822141.66 0.137 0.044 0.076 0.052 0.112 0.130 0.189 0.331 0.443 0.436 0.135 0.248
0112 833617.67 822133.44 0.154 0.054 0.057 0.067 0.158 0.173 0.180 0.362 0.444 0.443 0.144 0.262
0113 833594.06 822125.22 0.162 0.066 0.049 0.102 0.198 0.203 0.120 0.390 0.440 0.443 0.153 0.270 
0114 833S70.4S 822116.99 0.200 0.086 0.129 0.110 0.207 0.198 0.084 0.429 0.446 0.446 0.184 0.283
0115 833546.84 822108.77 0.205 0.105 0.044 0.134 0.238 0.218 0.079 0.470 0.450 0.438 0.175 0.289
Oll6 833523.23 822100.5-5- 0.222 0.077 0.039 0.1.26 0.227 0.196 0.061 0.509 0.451 0.423 0.170 0.288 
0117 833499.62 822092.33 0.242 0.084 0.074 0.145 0.224 0.189 0.085 0.529 0.436 0.403 0.186 0.294
0118 833476.01 822084 .10 0.257 0.100 0.091 0.161 0.216 0.184 0.110 0.522 0.409 0.3S7 0.194 0.288
0119 8334S2.40 822075.88 0.261 0.101 0.095 0.167 0.204 0.180 0.146 0.477 0.362 0.261 0.190 0.265
0120 833676.62 822177.18 0.045 0.024 0.057 0.059 0.082 0.087 0.082 0.248 0.401 0.344 0.100 0.197
0121 833660.27 822164.97 0.074 0.030 0.081 0.088 0.059 0.051 0.095 0.288 0.446 0.409 0.117 0.220
0122 833636.67 822156.74 0.103 0.024 0.090 0.107 0.092 0.101 0.171 0.307 0.460 0.434 0.1.37 0.249 
0123 833613.06 822148.52 0.126 0.043 0.088 0.110 0.158 0.166 0.227 0.324 0.461 0.439 0.155 0.271
0124 833589.45 822140 . .30 0.144 0.070 0.077 0.122 0.217 0.225 0.223 0.341 0.459 0.436 0.168 0.285- 
0125 833S6S.84 822132.07 0.187 0.095 0.067 0.143 0.252 0.255 0.189 0.357 0.442 0.419 0.179 0.287
0126 833542.23 82.212.3.85 0.221 0.133 0.1.34 0.173 0.276 0.272 0.203 0.373 0.426 0.404 0 . .213 0 . .301 
0127 833518.62 822115.63 0.215 0.142 0.122 0.183 0.278 0.267 0.192 0.387 0.399 0.402 0.211 0.296
0128 83349S.Ol 822107.40 0.209 0.136 0.125 0.190 0.273 0.257 0.180 0.397 0.381 0.411 0.209 0.293
0129 833471.40 822099 .18 0.224 0.134 0.128 0.196 0.264 0.247 0.167 0.412 0.431 0.422 0.215 0.304
0130 833447.79 822090 .96 0.235 0.132 0.123 0.202 0.253 0.235 0.130 0.451 0.442 0.390 0.215 0.304
0131 833818.29 822180.88 0.102 0.053 0.075 0.077 0.099 0.075 0.072 0.042 0.083 0.0S7 0.074 0.072
0132 833798.99 822196.77 0.072 0.068 0.073 0.070 0.109 0.027 0.017 0.022 0.061 0.060 0.064 0.052
0133 833779.70 822212.67 0.047 0.055 0.138 0.149 0.097 0.134 0.090 0.087 0.072 0.119 0.103 0.105
0134 833760.40 822228.5-7 0.069 0.064 0.155 0.153 0.011 0.017 0.011 0.149 0.180 0.154 0.109 0.117 
0135 833741.11 822244.46 0.096 0.078 0.183 0.157 0.029 0.028 0.027 0.099 0.127 0.10S 0.115 0.099
0136 833721.81 822260.36 0.150 0.036 0.192 0.134 0.015 0.070 0.056 0.079 0.161 0.117 0.116 0.108
0137 833702.S2 822276.26 0.090 0.074 0.140 0.106 0.032 0.049 0.072 0.052 0.108 0.062 0.094 0.080
0138 833949.2S 822153.86 0.096 0.117 0.212 0.163 0.152 0.062 0.236 0.201 0.133 0.187 0.161 0.168
0139 833930.31 822170.04 0.099 0.067 0.236 0.198 0.146 0.096 0.149 0.083 0.096 0.045 0.149 0.126
0140 833911.S1 822185.72 0.144 0.043 0.200 0.188 0.150 0.108 0.204 0.108 0.0S8 0.036 0.142 0.124
0141 833892.39 822202.46 0.154 0.035 0.153 0.166 0.126 0.088 0.249 0.103 0.032 0.017 0.123 0.110
0142 833873.39 822216.84 0.153 0.083 0.131 0.154 0.124 0.144 0.237 0.159 0.088 0.059 0.134 0.136
0143 833855.40 8222.35-.72 0.141 0.094 0.081 0.106 0.100 0.088 0.214 0.173 0.106 0.103 0.111 0.1.25 
0144 833836.08 822251.59 0.116 0.037 0.186 0.167 0.183 0.195 0.273 0.157 0.143 0.111 O.lS4 0.173



Wind Velocity Ratio, Proposed Case 
Tes Point Wind directton (Degree) 45 67.5 90 112.5 135 157.5 180 202.5 225 247.5 SumWind direct:Km NE ENE E ESE SE SSE s SSW SW WSW Average Average 

ID Eartina(m) Northing(m) Probability IAnnual) 7.6% 12.4% 21.8% 12.4% 6.5% 4.9% 4.5% 6.7% 6.8% 83.6% (Annual) (Summer) 
Probability !Summer) 8.3% 9.7% 7.6% 8.2% 9.2% 14.2% 16.9" 7.6% 81.7% 

0145 833816.77 822267.46 0.080 0.057 0.185 0.170 0.170 0.180 0.248 0.156 a.mm 0.066 0.145 0.150
0146 833797.45 822283.34 0.077 0.044 0.173 0.164 0.165 0.169 0.208 0.144 0.080 0.045 0.135 0.139
0147 833778.14 822299.21 0.038 0.041 0.164 0.145 0.157 0.152 0.172 0.057 0.087 0.054 0.116 0.116
0148 834090.83 822123.29 0.258 0.253 0.271 0.103 0.113 0.120 0.136 0.157 0.065 0.235 0.188 0.140
0149 834071.61 822139.27 0.302 0.286 0.357 0.155 0.134 0.140 0.125 0.156 0.060 0.139 0.229 0.148
0150 834052.38 822155.25 0.280 0.2S2 0.352 0.168 0.118 0.139 0.093 0.142 0.059 0.084 0.222 0.136
0151 834033.15 822171.23 0.201 0.241 0.270 0.138 0.074 0.118 0.043 0.106 0.056 0.141 0.173 0.111
0152 834013.92 822187.21 0.131 0.193 0.185 0.089 0.032 0.089 0.198 0.154 0.058 0.168 0.138 0.118
0153 833994.70 822203.18 0.081 0.140 0.144 0.066 0.076 0.074 0.190 0.220 0.092 0.133 0.121 0.128
01S4 833975.47 822219.16 0.065 0.14S 0.233 0.167 0.1S7 0.1S0 0.136 0.098 0.13S 0.089 0.160 0.142
0155 833956.24 8222.35.14 0.044 0.118 0.219 0.158 0.167 0.142 0.135 0.097 0.107 0.030 0.147 0.128
0156 833937.01 822251.1.2 0.032 0.094 0.210 0.161 0.161 0.130 0.121 0.083 0.074 0.071 0.1.35 0.118 
0157 833917.68 822266,96 0.114 0.045 0.194 0.151 0.144 0.106 0.083 0.043 0.115 0.066 0.125 0.108
0158 833898.34 822282.81 0.043 0.016 0.167 0.130 0.139 0.107 0.062 0.037 0.123 0.023 0.103 0.097
0159 833879.00 822298.65 0.074 0.024 0.150 0.116 0.141 0.113 0.100 0.067 0.104 0.032 0.103 0.101
0160 833859.66 822314.49 0.071 0.015 0.135 0.115 0.144 0.119 0.099 0.069 0.078 0.059 0.096 0.097
0161 833891.02 822356.46 0.047 0.061 0.067 0.043 0.071 0.081 0.061 0.038 0.025 0.019 0.056 0.047
0162 833866.62 822.346.88 0.058 0.058 O.Ql8 O.Ql6 0.026 0.040 0.065 0.033 0.073 0.023 0.038 0.040
0163 833841.56 822336.85 0.106 0.028 0.083 0.078 0.093 0.078 0.057 0.052 0.079 0.058 0.073 0.071
0164 833818.06 822.328.33 0.104 0.035 0.070 0.036 0.080 0.082 0.113 0.014 0.104 0.092 0.065 0.072
0165 833794.55 822.319.81 0.094 0.133 0.034 0.031 0.038 0.055 0.083 0.049 0.124 0.097 0.067 0.069
0166 833771.05 822.311.28 0.043 0.102 0.099 0.090 0.100 0.095 0.113 0.139 0.134 0.117 0.100 0.115, 
0167 833747.55 822302.76 0.040 0.108 0.144 0.105 0.140 0.136 0.128 0.161 0.097 0.116 0.120 0.127
0168 833724.05 822294.24 0.088 0.101 0.100 0.063 0.103 0.077 0.097 0.157 0.037 0.092 0.092 0.089 
0169 833700.54 822285.72 0.098 0.075 0.123 0.114 0.057 0.107 0.051 0.161 0.063 0.099 0.100 0.098
0170 833677.04 822277.20 0.116 0.090 0.061 0.046 0.066 0.072 0.067 0.183 0.086 0.141 0.081 0.095 
0171 833653.54 822268.68 0.142 0.092 0.069 0.069 0.087 0.146 0.090 0.184 0.118 0.168 0.099 0.120
0172 833630.03 822260.16 0.156 0.096 0.077 0.056 0.077 0.064 0.066 0.207 0.159 0.214 0.100 0.124
0173 833606 .53 822251.63 0.189 0.109 0.084 0.031 0.035 0.031 0.036 0.234 0.208 0.255 0.102 0.130
0174 833583.03 822243.11 0.182 0.098 0.104 0.085 0.079 0.073 0.046 0.240 0.236 0.266 0.1.22 0.156 
0175 833559.53 8222.34.59 0.153 0.066 0.121 0.154 0.154 0.143 0.104 0.244 0.251 0.260 0.144 0.189 
0176 833536.02 822226.07 0.118 0.024 0.141 0.215 0.206 0.191 0.142 0.277 0.270 0.262 0.162 0.223
0177 833512.52 822217.55 0.192 0.149 0.173 0.272 0.234 0.203 0.147 0.244 0.197 0.217 0.199 0.212
0178 833489.02 822209.03 0.187 0.111 0.161 0.238 0.185 0.169 0.140 0.233 0.175 0.206 0.175 0.190
0179 833465.51 822200.51 0.173 0.114 0.151 0.215 0.150 0.143 0.128 0.206 0.117 0.131 0.157 0.156
0180 833442.01 822191.98 0.184 0.124 0.142 0.190 0.123 0.125 0.099 0.200 0.112 0.147 0.148 0.144 
0181 833418.51 822183.46 0.172 0.119 0.120 0.149 0.091 0.105 0.053 0.179 0.100 0.154 0.125 0.121
0182 833395.73 822175.47 0.184 0.126 0.105 0.131 0.081 0.100 0.048 0.171 0.193 0.224 0.126 0.140
0183 833494.09 821958.10 0.140 0.096 0.174 0.054 0.137 0.121 0.110 0.152 0.092 0.036 0.124 0.110
0184 833517.46 821966.97 0.186 0.117 0.212 0.110 0.173 0.141 0.131 0.104 0.044 0.029 0.1.46 0.109 
0185 833540.83 821975.85 0.187 0.123 0.204 0.137 0.190 0.156 0.151 0.059 0.090 0.053 0.153 0.121
0186 833564.20 821984.73 0.133 0.109 0.172 0.132 0.134 0.070 0.066 0.085 0.149 0.084 0.130 0.114
0187 833555.88 822008 .30 0.146 0.048 0.186 0.021 0.038 0.019 0.068 0.141 0.085 0.088 0.098 0.085
0188 833547.55 822031..88 0.113 0.022 0.146 0.050 0.030 0.020 0.066 0.136 0.070 0.079 0,083 0,078
0189 833522.79 822032.20 0.039 0.005 0.047 0.065 0.058 0.034 0.079 0.202 0.165 0.044 0.067 0.103
0190 833499.37 822023.69 0.063 0.011 O.Ql8 0.020 0.073 0.035 0.062 0.221 0.243 0.099 0.063 0.119
0191 833476.02 822014.76 0.134 0.019 0.037 0.036 0.077 0.014 0.057 0.230 0.263 0.217 0.080 0.138
0192 834092.69 822110.48 0.166 0.203 0.195 0.075 0.100 0.115 0.143 0.139 0.039 0.216 0.144 0.118
0193 834076.69 822091.28 0.172 0.151 0.161 0.098 0.127 0.143 0.150 0.023 0.016 0.032 0.124 0.081
0194 834061.01 822091.66 0.251 0.210 0.245 0.153 0.120 0.086 0.044 0.021 0.009 0.041 0.160 0.077
0195 834055.01 822106.10 0.266 0.074 0.110 0.083 0.055 0.060 0.056 0.102 0.037 0.160 0.098 0.079
0196 834071.23 822125.12 0.098 0.155 0.171 0.071 0.095 0.092 0.098 0.125 0.037 0.111 0.118 0.095 
0197 834105.89 822119.29 0.086 0.124 0.112 0.030 0.035 0.045 0.074 0.075 0.041 0.102 0.078 0.062
0198 834121.82 822138.55 0.228 0.080 0.078 0.101 0.093 0.104 0.082 0.027 0.028 0.053 0.090 0.064
0199 834137.43 822158.08 0.258 0.156 0.166 0.186 0.177 0.222 0.174 0.132 0.101 0.036 0.172 0.144
0200 834012.42 822196.28 0.078 0.112 0.114 0.035 0.045 0.045 0.229 0.211 0.047 0.124 0.098 0.108
0201 834028.88 822215.10 0.159 0.107 0.169 0.086 0.051 0.019 0.208 0.201 0.030 0.042 0.122 0.103
0202 834045.22 8222.34.02 0.226 0.152 0.186 0.133 0.084 0.139 0.178 0.186 0.125 0.058 0.161 0.140 
0203 833996.82 822210.06 0.119 0.104 0.086 0.092 0.038 0.066 0.164 0.197 0.094 0.099 0.101 0.111
0204 834013.53 822228.65 0.118 0.110 0.035 0.068 0.054 0.035 0.185 0.222 0.048 0.083 0.084 0.097
0205 834030.03 822247.44 0.184 0.098 0.157 0.075 0.114 0.082 0.181 0.215 0.166 0.043 0.137 0.140
0206 833917.51 822281.83 0.131 0.105 0.108 0.085 0.126 0.105 0.189 0.161 0.092 0.067 0.115 0.118
0207 833931.03 822298.32 0.125 0.106 0.030 0.022 0.065 0.069 0.167 0.138 0.121 0.083 0.077 0.094
0208 833945.00 822315.47 0.102 0.084 0.094 0.043 0.051 0.054 0.137 0.096 0.140 0.048 0.086 0.090 
0209 833787.58 822.327 . .31 0.120 0.182 0.055 0.044 0.074 o.oso o.oss 0.118 0.103 0.091 0.092 0.086
0210 833779.01 822348 .53 0.075 0.126 0.076 0.054 0.092 0.078 0.039 0.059 0.070 0.032 0.077 0.063
0211 833771.18 822.369.01 O.Ql5 0.045 0.052 0.039 0.083 0.060 0.025 0.052 0.066 0.052 0.048 0.054
0212 833693.07 822293.82 0.061 0.085 0.110 0.143 0.088 0.008 0.072 0.112 0.092 0.103 0.101 0.102 
0213 833685.07 822315.42 0.032 0.076 0.027 0.134 0.074 0.059 0.055 0.030 0.042 0.013 0.059 0.053
0214 833677.37 822334.97 0.084 0.121 0.037 0.117 0.055 0.067 0.041 0.066 0.057 0.067 0.073 0.064
0215 833521.31 822229.48 0.110 0.121 0.090 0.146 0.137 0.130 0.105 0.137 0.131 0.137 0.118 0.128
0216 833514.08 822251.08 0.114 0.128 O.Ql9 0.040 0.036 0.028 0.024 0.066 0.061 0.044 0.056 0.044
0217 833506.10 822272.25 0.173 0.197 0.008 0.039 0.055 0.056 0.061 0.076 0.076 0.099 0.076 0.061
0218 833496.89 822298.04 0.1.37 0.200 0.029 0.013 0.021 0.028 0.028 0.151 0.113 0.054 0.078 0.067 
0219 833488.27 822.321.SO 0.141 0.077 0.048 0.076 0.043 0.045 0.031 0.068 0.066 0.044 0.067 0.056
0220 833483.05 822.335.87 0.128 0.080 0.017 0.064 0.039 0.042 0.031 0.055 0.064 0.170 0.054 0.059 
0221 833396.79 822183.39 0.137 0.094 0.061 0.083 0.058 0.062 0.018 0.086 0.198 0.212 0.087 0.105
0222 833388.48 82.2204.90 0.054 0.0.35 0.037 0.012 0.009 0.008 0.031 0.105 0.099 0.069 0.041 0.056 
0223 833380.97 822225.99 0.080 0.057 0.039 0.052 0.048 0.046 0.068 0.100 0.105 0.141 0.061 0.079 
0224 833371.73 822252.01 0.083 0.070 0.037 0.115 0.081 0.096 0.076 0.256 0.182 0.047 0.096 0.130
0225 833362.73 822275.33 0.061 0.056 0.017 0.120 0.099 0.081 0.056 0.201 0.167 0.027 0.081 0.112
0226 833356.43 822295.67 0.353 0.322 0.018 0.056 0.047 0.038 0.114 0.346 0.400 0.376 0.165 0.207
0227 834133.62 822168.09 0.303 0.1&5 0.208 0.190 0.181 0.215 0.166 0.147 0.119 0.036 0.195 0.155
0228 834114.86 822184.62 0.318 0.200 0.257 0.187 0.164 0.191 0.142 0.143 0.125 0.076 0.207 0.156
0229 834095.37 822200.27 0.309 0.198 0.277 0.213 0.185 0.206 0.139 0.116 0.124 0.087 0.215 0.161
0230 834076.20 822216 . .32 0.292 0.187 0.280 0.214 0.187 0.112 0.115 0.074 0.126 0.084 0.208 0.152
0231 834057.16 822232.52 0.266 0.169 0.258 0.198 0.166 0.204 0.085 0.072 0.130 0.073 0.192 0.142
0232 834037.68 822248.19 0.198 0.101 0.204 0.141 0.097 0.151 0.183 0.212 0.150 0.048 0.162 0.155
0233 834018.66 822264.41 0.098 0.017 0.233 0.140 0.114 0.150 0.067 0.044 0.178 0.062 0.132 0.124
0234 833999.13 822280.02 0.117 0.059 0.202 0.124 0.101 0.124 0.071 0.087 0.083 0.061 0.123 0.103
0235 833979.88 822295.97 0.178 0.124 0.217 0.148 0.123 0.135 0.071 0.091 0.061 0.047 0.147 0.105
0236 833960.60 822311.88 0.151 0.107 0.174 0.131 0.119 0.126 0.044 0.059 0.094 0.033 0.126 0.095
0237 833942.31 822328.92 0.101 0.044 0.133 0.103 0.102 0.119 0.035 0.053 0.095 0.067 0.094 0.086
0238 833922.90 822.344.68 0.077 0.039 0.113 0.094 0.099 0.125 0.048 0.038 0.091 0.032 0.084 0.078
0239 833903.43 822.360.37 0.043 0.111 0.108 0.089 0.11S 0.137 0.066 0.046 0.070 0.025 0.092 0.078 
0140 833885.66 822.377.51 0.046 0.141 o.oss 0.057 0.107 0.138 0.049 0.028 0.079 0.047 0.084 0.070



Wind Velocity Ratio, Proposed Case 
Tes Point Wind directton (Degree) 45 67.5 90 112.5 135 157.5 180 202.5 225 247.5 SumWind direct:Km NE ENE E ESE SE SSE s SSW SW WSW Average Average 

ID Eartina(m) Northing(m) Probability IAnnual) 7.6% 12.4% 21.8% 12.4% 6.5% 4.9% 4.5% 6.7% 6.8% 83.6% (Annual) (Summer) 
Probability !Summer) 8.3% 9.7% 7.6% 8.2% 9.2% 14.2% 16.9" 7.6% 81.7% 

0241 833866.22 822391.65 0.072 0.106 0.062 0.019 0.082 0.126 0.031 0.014 0.049 0.014 0.062 0.046
0242 833851.35 822407.57 0.110 0.134 0.054 0.037 0.059 0.097 0.080 0.105 0.087 0.084 0.080 0.078
0243 833827.89 822.398.95 0.062 0.089 0.057 0.011 0.015 0.024 0.065 0.114 0.108 0.090 0.059 0.069
0244 833804.30 822390.67 0.051 0.105 0.058 0.016 0.011 0.073 0.054 0.138 0.109 0.118 0.066 0.080 
0245 833780.78 822.382.18 0.040 0.079 0.047 0.012 0.020 0.059 0.057 0.139 0.099 0.130 0.057 0.077
0246 833757.33 822373.51 0.022 0.019 0.096 0.057 0.092 0.102 0.036 0.126 0.104 0.129 0.072 0.095 
0247 833734.04 822364.43 0.051 0.014 0.081 0.048 0.077 0.079 0.036 0.127 0.084 0.136 0.065 0.085 
0248 833710.59 822.355.78 0.055 0.055 0.079 0.046 0.083 0.070 0.012 0.127 0.074 0.143 0.068 0.080
0249 833687.02 822347.45 0.030 0.139 0.067 0.036 0.086 0.069 0.029 0.150 0.126 0.167 0.081 0.097
0250 833663.42 822339.18 0.169 0.213 0.067 0.088 0.101 0.094 0.105 0.180 0.166 0.182 0.124 0.130
0251 833639.95 822.330.58 0.196 0.224 0.030 0.019 0.073 0.042 0.109 0.231 0.211 0.201 0.111 0.131
0252 833616.38 822.322.23 0.179 0.210 0.037 0.057 0.074 0.037 0.118 0.276 0.253 0.224 0.1.2.3 0.156 
0253 833593.28 822312.67 0.205 0.168 0.027 0.029 0.058 0.037 0.129 0.297 0.281 0.248 0.115 0.163
0254 833569.92 822303.77 0.153 0.160 0.069 0.026 0.041 0.078 0.132 0.231 0.223 0.234 0.111 0.145
0255 833546.38 822295.35 0.201 0.219 0.054 0.035 0.035 0.080 0.135 0.032 0.042 0.212 0.091 0.070
0256 833522.92 822286.72 0.209 0.212 0.035 0.067 0.057 0.075 0.145 0.035 0.057 0.220 0.094 0.079
0257 833499.46 822278.09 0.190 0.227 0.029 0.023 0.067 0.080 0.130 0.244 0.201 0.268 0.115 0.144
0258 833475.98 822269.49 0.220 0.160 0.016 0.011 0.043 0.045 0.108 0.257 0.217 0.279 0.100 0.139
0259 833452.58 822260.70 0.243 0.185 0.021 0.046 0.064 0.053 0.062 0.253 0.212 0.289 0.111 0.141
0260 833429.26 822251.69 0.273 0.205 0.024 0.129 0.119 0.087 0.014 0.238 0.197 0.292 0.131 0.148
0261 833405.77 822243.13 0.248 0.173 0.006 0.170 0.142 0.092 0.068 0.120 0.153 0.286 0.117 0.130
0262 833381.89 8222.34.73 0.182 0.114 0.035 0.160 0.143 0.039 0.038 0.251 0.276 0.309 0.1.24 0.173 
0263 833661.30 822392.32 0.100 0.104 0.015 0.034 0.014 0.019 0.058 0.077 0.068 0.067 0.051 0.049 
0264 833639.45 822380.18 0.177 0.207 0.034 0.011 0.023 0.034 0.051 0.109 0.048 0.029 0.076 0.048 
0265 833617.91 822367.49 0.201 0.241 0.048 0.090 0.062 0.077 0.055 0.047 0.057 0.031 0.101 0.058
0266 833594.76 822358.04 0.191 0.247 0.077 0.127 0.107 0.110 0.055 0.146 0.100 0.043 0.130 0.100
0267 833571.50 822348.88 0.176 0.076 0.064 0.118 0.079 0.094 0.056 0.114 0.079 0.078 0.092 0.087
0268 833548.06 822340 .20 0.118 0.048 0.088 0.138 0.091 0.095 0.048 0.163 0.134 0.052 0.100 0.109
0269 833524.81 822.331.01 0.174 0.091 0.096 0.130 0.070 0.061 0.015 0.163 0.173 0.091 0.110 0.112
0270 833501.49 822.321.99 0.214 0.130 0.079 0.099 0.033 0.019 0.029 0.152 0.189 0.170 0.107 0.109 
0111 833471.89 822.335-.41 0.073 0.096 0.018 0.082 0.075 0.077 0.066 0.067 0.096 0.238 0.065- 0.087 
0272 833448.29 822327.15 0.091 0.012 0.025 0.014 0.069 0.065 0.079 0.109 0.183 0.275 0.056 0.108
0273 833425.53 822318.81 0.026 0.055 0.022 0.013 0.047 0.051 0.090 0.260 0.249 0.322 0.071 0.150
0274 833401.62 822309.78 0.186 0.183 0.030 0.022 0.017 0.021 0.098 0.322 0.270 0.330 0.111 0.163
0275 833378.55 822301.33 0.333 0.309 0.034 0.030 0.023 0.026 0.120 0.378 0.349 0.355 0.158 0.196
0276 833677.38 821849.60 0.063 0.117 0.131 0.104 0.248 0.129 0.196 0.336 0.156 0.118 0.150 0.185
0277 833693.33 821868.85 0.057 0.052 0.032 0.082 0.160 0.114 0.139 0.250 0.179 0.241 0.095 0.158
0278 833709.27 821888 .11 0.074 0.069 0.052 0.057 0.156 0.119 0.112 0.206 0.185 0.290 0.096 0.152
0279 833725.22 821907.36 0.090 0.086 0.029 0.032 0.160 0.138 0.131 0.219 0.185 0.317 0.093 0.156
0280 833741.17 821926.61 0.113 0.104 0.038 0.066 0.167 0.168 0.163 0.241 0.192 0.351 0.11.2 0.177 
0281 833757.11 821945.87 0.131 0.118 0.062 0.091 0.142 0.134 0.104 0.271 0.191 0.379 0.121 0.177
0282 833773.06 821965.12 0.145 0.132 0.048 0.100 0.079 0.067 0.069 0.292 0.128 0.392 0.108 0.152
0283 833789.01 821984.38 0.148 0.1.34 0.043 0.083 0.045 0.075 0.070 0.291 0.043 0.369 0.095 0.1.27 
0284 833804.95 822003,63 0.143 0,141 0.049 0.082 0.060 0.029 0.030 0.272 0.126 0.345 0,099 0,132
0285 833820.90 822022.88 0.129 0.135 0.031 0.098 0.051 0.082 0.069 0.203 0.191 0.312 0.099 0.140
0286 833658.41 821865.88 0.092 0.073 0.137 0.107 0.186 0.128 0.196 0.222 0.109 0.290 0.130 0.167
0287 833674.35 821885.13 0.077 0.051 0.052 0.095 0.195 0.130 0.200 0.289 0.123 0.297 0.109 0.174
0288 833690.30 821904 .38 0.065 0.080 0.045 0.044 0.185 0.145 0.178 0.282 0.108 0.314 0.100 0.162
0289 833706.25 821923.64 0.058 0.101 0.055 0.029 0.198 0.160 0.164 0.249 0.118 0.327 0.102 0.160
0290 833722.19 821942.89 0.059 0.115 0.069 0.071 0.208 0.185 0.177 0.243 0.134 0.329 0.118 0.174
0291 833738.14 821962.15 0.077 0.121 0.082 0.097 0.197 0.175 0.165 0.251 0.176 0.324 0.130 0.184
0292 833754.09 821981.40 0.090 0.112 0.091 0.102 0.163 0.117 0.110 0.260 0.138 0.300 0.121 0.162
0293 833770.03 822000 .65 0.102 0.099 0.094 0.081 0.110 0.057 0.057 0.275 0.048 0.288 0.101 0.126
0294 833785.98 822019.91 0.115 0.077 0.094 0.048 0.081 0.066 0.062 0.279 0.114 0.277 0.099 0.134
0295 833801.93 822039.16 0.118 0.065 0.060 0.047 0.109 0.160 0.136 0.257 0.190 0.240 0.104 0.160
0296 833639.43 821882.15 0.124 0.065 0.139 0.125 0.118 0.107 0.140 0.099 0.106 0.308 0.115 0.134 
0297 833655.38 821901.41 0.112 0.049 0.086 0.106 0.162 0.122 0.195 0.161 0.068 0.301 0.104 0.141
0298 833671.33 821920.66 0.104 0.069 0.095 0.067 0.182 0.146 0.210 0.233 0.096 0.299 0.115 0.161 
0299 833687.27 821939.92 0.096 0.082 0.125 0.043 0.207 0.170 0.207 0.260 0.092 0.276 0.125 0.167
0300 833703.22 821959.17 0.057 0.085 0.154 0.073 0.230 0.193 0.201 0.253 0.050 0.210 0.133 0.162
0301 833719.17 821978.42 0.037 0.078 0.165 0.102 0.232 0.204 0.197 0.247 0.122 0.138 0.143 0.174
0302 833735.11 821997.68 0.036 0.067 0.160 0.107 0.216 0.186 0.182 0.243 0.117 0.109 0.137 0.165
0303 833751.06 822016.93 0.040 0.066 0.144 0.085 0.172 0.111 0.116 0.241 0.039 0.146 0.112 0.129
0304 833767.01 822036.18 0.037 0.070 0.132 0.041 0.096 0.080 0.054 0.242 0.090 0.147 0.096 0.116
0305 833782.95 822055.44 0.061 0.066 0.109 0.022 0.110 0.167 0.147 0.234 0.152 0.124 0.104 0.141 
0306 833620.46 821898.43 0.153 0.040 0.136 0.111 0.162 0.101 0.075 0.043 0.058 0.250 0.102 0.103
0307 833636.40 821917.69 0.139 0.031 0.119 0.107 0.127 0.100 0.129 0.047 0.067 0.254 0.096 0.107
0308 833652.35 821936.94 0.1.32 0.044 0.165 0.098 0.1S0 0.130 0.179 0.103 0.141 0.223 0.1.2.5 0.143 
0309 833668.30 821956.19 0.133 0.052 0.204 0.079 0.184 0.160 0.209 0.179 0.098 0.171 0.142 0.154
0310 833684.24 821975.45 0.081 0.049 0.216 0.089 0.223 0.188 0.221 0.229 0.045 0.090 0.146 0.154
0311 833700.19 821994 .70 0.056 0.039 0.193 0.108 0.245 0.208 0.218 0.232 0.085 0.097 0.146 0.167
0312 833716.14 822013.95 0.055 0.043 0.155 0.108 0.242 0.205 0.207 0.227 0.074 0.128 0.134 0.162
0313 833732.08 822033.21 0.053 0.060 0.129 0.085 0.216 0.164 0.174 0.215 0.054 0.167 0.117 0.143
0314 833748.03 822052.46 0.049 0.082 0.117 0.044 0.163 0.074 0.086 0.202 0.069 0.194 0.097 0.117 
0315 833763.98 822071.72 0.038 0.101 0.097 0.028 0.069 0.116 0.123 0.188 0.098 0.154 0.090 0.112
0316 833601.30 821914.50 0.171 0.022 0.087 0.107 0.194 0.162 0.154 0.097 0.057 0.133 0.102 0.114 
0317 833617.25 821933.75 0.152 0.033 0.175 0.141 0.165 0.126 0.155 0.081 0.076 0.164 0.126 0.125
0318 833633.19 821.95-3.00 0.151 0.042 0.215 0.143 0.139 0.111 0.138 0.037 0.160 0.165 0.138 0.133 
0319 833649.14 821972.26 0.158 0.046 0.230 0.128 0.144 0.129 0.149 0.056 0.071 0.122 0.137 0.118
0320 833665.09 821991.51 0.044 0.043 0.192 0.134 0.191 0.172 0.195 0.111 0.089 0.131 0.132 0.142
0321 833681.03 822010.77 0.034 0.034 0.115 0.124 0.233 0.206 0.227 0.167 0.094 0.178 0.120 0.159
0322 833696.98 822030.02 0.042 0.021 0.089 0.107 0.251 0.217 0.234 0.171 0.074 0.210 0.111 0.158
0323 833712.93 822049.27 0.050 0.039 0,075 0.078 0.244 0.200 0.216 0.174 0.061 0.229 0.103 0.148
0324 833728.87 822068 .53 0.047 0.058 0.076 0.041 0.216 0.150 0.172 0.174 0.050 0.171 0.092 0.124
0325 833598.23 821949.98 0.127 0.057 0.138 0.206 0.182 0.200 0.130 0.121 0.043 0.091 0.133 0.128
0326 833614.17 821969.2.3 0.156 0.072 0.185 0.198 0.1S9 0.140 0.114 0.122 0.184 0.220 0.154 0.164 
0327 833630.12 821988.48 0.175 0.058 0.179 0.143 0.114 0.084 0.064 0.042 0.023 0.066 0.115 0.079 
0328 833705.99 822080 .08 0.048 0.049 0.035 0.015 0.067 0.063 0.078 0.189 0.019 0.100 0.053 0.073 
0329 833853.65 821865.50 0.086 0.053 0.068 0.026 0.060 0.117 0.082 0.085 0.331 0.158 0.087 0.134
0330 833840.40 821873.52 0.069 0.050 O.OS2 0.051 0.082 0.200 0.156 0.090 0.397 0.214 0.109 0.177
0331 833849.95 821885.09 0.109 0.067 0.095 0.048 0.049 0.171 0.146 0.090 0.329 0.220 0.107 0.158
0332 833859.49 821896.66 0.083 0.061 0.124 0.059 0.019 0.092 0.115 0.035 0.215 0.122 0.091 0.10S
0333 833829.02 821883.22 0.062 0.021 0.081 0.056 0.111 0.218 0.172 0.050 0.318 0.160 0.099 0.156
0334 833838.81 821894.58 0.095 0.046 0.058 0.081 0.052 0.205 0.177 0.054 0.307 0.182 0.097 0.151
0335 833848.60 821905-.94 0.111 0.081 0.143 0.094 0.035 0.114 0.136 0.094 0.351 0.186 0.1.26 0.162 
0336 833818.75 821889.74 0.045 0.009 0.081 0.020 0.035 0.129 0.109 0.133 0.151 0.109 0.069 0.104



Wind Velocity Ratio, Proposed Case 
Tes Point Wind directton (Degree) 45 67.5 90 112.5 135 157.5 180 202.5 225 247.5 SumWind direct:Km NE ENE E ESE SE SSE s SSW SW WSW Average Average 

ID Eartina(m) Northing(m) Probability IAnnual) 7.6% 12.4% 21.8% 12.4% 6.5% 4.9% 4.5% 6.7% 6.8% 83.6% (Annual) (Summer) 
Probability !Summer) 8.3% 9.7% 7.6% 8.2% 9.2% 14.2% 16.9" 7.6% 81.7% 

0337 833828.51 821901.13 0.044 0.013 0.056 0.024 0.047 0.151 0.125 0.071 0.159 0.085 0.062 0.095
0338 833932.47 821892.35 0.240 0.167 0.236 0.199 0.259 0.145 0.083 0.050 0.047 0.038 0.179 0.118
0339 833941.87 821904 .03 0.204 0.144 0.190 0.074 0.058 0.096 0.074 0.033 0.036 0.053 0.120 0.069
0340 833951.27 821915.72 0.124 0.083 0.091 0.078 0.103 0.115 0.080 0.033 0.018 0.041 0.082 0.062
0341 833919.84 821903.19 0.196 0.138 0.187 0.122 0.142 0.028 0.024 O.Q18 0.022 0.035 0.122 0.063
0342 833929.72 821914.47 0.171 0.117 0.181 0.122 0.114 0.072 0.075 0.030 0.048 0.038 0.122 0.078
0343 833939.60 821925.76 0.102 0.064 0.106 0.110 0.115 0.097 0.078 0.032 0.041 0.045 0.087 0.071
0344 833900.99 821917.58 0.108 0.088 0.097 0.050 0.093 0.036 0.056 0.031 0.106 0.096 0.079 0.071
0345 833910.39 821929.27 0.077 0.073 0.055 0.076 0.132 0.068 0.069 0.023 0.158 0.108 0.076 0.088 
0346 833919.79 821940 .96 0.052 0.078 0.045 0.064 0.128 0.0S6 0.0S6 0.016 0.168 0.115 0.069 0.084
0347 833929.19 821952.65 0.049 0.068 0.072 0.048 0.087 0.036 0.033 0.039 0.159 0.082 0.067 0.076 
0348 833938.59 821964.34 0.079 0.101 0.098 0.048 0.102 0.177 0.162 0.216 0.164 0.069 0.113 0.139
0349 833890.50 821926.82 0.098 0.067 0,090 0.092 0.139 0.138 0.140 0.146 0.218 0.093 0.112 0.142
0350 833900.14 821938.31 0.081 0.034 0.123 0.078 0.136 0.165 0.163 0.148 0.164 0.056 0.110 0.134
0351 833909.78 821949.80 0.070 0.040 0.089 0.049 0.121 0.176 0.169 0.149 0.142 0.053 0.095 0.123
0352 833919.42 821961.29 0.074 0.062 0.064 0.038 0.092 0.182 0.165 0.163 0.105 0.051 0.086 0.111
0353 833929.07 821972.79 0.081 0.102 0.109 0.082 0.069 0.187 0.192 0.255 0.056 0.049 0.115 0.128
0354 834031.20 822022.99 0.139 0.166 0.132 0.056 0.054 0.065 0.139 0.147 O.ot5 0.020 0.109 0.078
0355 834044 .19 822038.46 0.072 0.059 0.083 0.027 0.045 0.115 0.110 0.100 0.030 0.025 0.067 0.065 
0356 833968.40 822059.06 0.147 0.103 0.096 0.049 0.079 0.054 0.066 0.099 0.088 0.185 0.089 0.088
0357 833978.02 822070.57 0.158 0.098 0.042 0.017 0.070 0.030 0.116 0.087 0.068 0.157 0.068 0.072
0358 833987.63 822082.09 0.151 0.0&2 0.057 0.032 0.043 0.065 0.103 0.079 0.056 0.182 0.069 0.074 
0359 833997.25 822093.60 0.107 0.057 0.080 0.051 0.013 0.074 0.025 0.118 0.039 0.201 0.066 0.073
0360 834006 .87 822105.11 0.039 0.041 0.083 0.058 0.031 0.071 0.073 0.074 0.028 0.164 0.058 0.067
0361 833959.48 822066.78 0.097 0.113 0.063 0.041 0.085 0.037 0.092 0.125 0.084 0.180 0.079 0.089
0362 833969.16 822078.24 0.122 0.123 0.028 0.019 0.0SS 0.052 0.078 0.105 0.061 0.150 0.067 0.072
0363 833978.84 822089.70 0.107 0.116 0.063 0.037 0.062 0.076 0.093 0.081 0.049 0.163 0.074 0.074
0364 833988.52 822101.16 0.065 0.088 0.094 0.071 0.024 0.091 0.076 0.071 0.030 0.177 0.073 0.073
0365 833998.20 822112.62 0.056 0.040 0.080 0.059 0.019 0.084 0.109 0.075 0.015 0.156 0.060 0.068
0366 833947.28 822077.33 0.077 0.129 0.081 0.067 0.095 0.060 0.149 0.164 0.066 0.153 0.095 0.104 
0367 833957.20 822088.58 0.099 0.141 0.064 0.065 0.101 0.070 0.120 0.141 0.054 0.132 0.090 0.092
0368 833967.11 822099 .84 0.094 0.132 0.092 0.084 0.093 0.089 0.124 0.137 0.045 0.129 0.098 0.096
0369 833977.03 822111.09 0.078 0.097 0.114 0.101 0.056 0.105 0.132 0.135 0.064 0.134 0.100 0.103
0370 833986.95 822U2.35 0.072 0.034 0.068 0.045 0.021 0.083 0.146 0.147 0.065 0.125 0.067 0.089
0371 833898.29 822137.37 0.066 0.064 0.073 0.064 0.059 0.122 0.155 0.081 0.094 0.067 0.078 0.090
0372 833908.77 822148.17 0.043 0.034 0.040 0.036 0.063 0.122 0.175 0.077 0.088 0.060 0.059 0.083
0373 833870.30 822151.60 0.059 0.073 0.033 0.049 0.037 0.067 0.080 0.038 0.070 0.110 0.052 0.060 
0374 833880.63 822162.47 0.034 0.026 0.023 0.030 0.035 0.091 0.078 0.039 0.044 0.033 0.036 0.046
0375 833856.97 822161.59 0.056 0.044 0.048 0.046 0.055 0.092 0.089 0.042 0.022 0.060 0.051 0.052
0376 833867.44 822172 .. 33 0.040 0.0.31 0.01.3 0.047 0.016 0.082 0.054 0.033 0.039 0.032 0.034 0.040
0377 833611.59 822332.37 0.083 0.092 0.046 0.081 0.077 0.065 0.022 0.099 0.071 0.036 0.070 0.066
0378 833635.20 822340 .59 0.160 0.180 0.065 0.074 0.111 0.099 0.028 0.155 0.138 0.117 0.109 0.105
0379 833658.54 822349.55 0.124 0.168 0.077 0.115 0.101 0.097 0.050 0.112 0.120 0.131 0.108 0.102
0380 833675.53 822355,49 0.042 0.097 0.037 0.046 0.036 0.037 0.082 0.064 0.069 0.107 0,055 0,061
0381 833668.22 822374.10 0.056 0.068 0.025 0.038 0.021 0.019 0.065 0.044 0.056 0.068 0.042 0.044
0382 833645.34 822364.03 0.134 0.177 0.064 0.083 0.049 0.047 0.016 0.106 0.102 0.055 0.092 0.072
0383 833622.17 822354.63 0.154 0.184 0.063 0.099 0.084 0.087 0.033 0.097 0.080 0.035 0.100 0.075
0384 833605.61 822348 .74 0.097 0.135 0.052 0.090 0.076 0.077 0.031 0.107 0.070 0.021 0.082 0.069 
DOOi 833820.29 822111.30 0.114 0.065 0.019 0.028 0.105 0.167 0.163 0.175 0.211 0.236 0.087 0.146
D002 833812.49 822117.56 0.183 0.161 0.137 0.044 0.130 0.191 0.198 0.229 0.207 0.248 0.150 0.178
D003 833804.69 822123.81 0.120 0.138 0.048 0.030 0.110 0.130 0.149 0.205 0.185 0.207 0.104 0.142
D004 833826.88 822118.83 0.019 0.019 0.009 0.029 0.045 0.100 0.099 0.159 0.043 0.091 0.042 0.075
D005 833819.07 822125.08 0.159 0.151 0.137 0.046 0.127 0.195 0.181 0.304 0.058 0.107 0.140 0.146
D006 833811.27 821131.34 0.133 0.158 0.037 0.020 0.132 0.165 0.163 0.288 0.029 0.055 0.102 0.114
D007 833825.66 822132.61 0.106 0.127 0.126 0.037 0.050 0.038 0.104 0.075 0.125 0.147 0.095 0.090 
D008 833817.85 822138.87 0.164 0.167 0.066 0.036 0.164 0.208 0.163 0.355 0.054 0.068 0.129 0.145 
D009 833832.24 822140.14 0.066 0.103 0.091 0.019 0.033 0.062 0.158 0.092 0.129 0.097 0.080 0.090 
D010 833824.43 8221.46.39 0.162 0.162 0.115 0.014 0.194 0.221 0.131 0.371 0.064 0.036 0.1.42 0.151 
D011 833838.82 822147.67 0.092 0.089 0.035 0.012 0.054 0.046 0.141 0.086 0.069 0.102 0.060 0.069 
D012 833831.02 822153.92 0.127 0.137 0.105 0.008 0.201 0.228 0.159 0.342 0.097 0.016 0.133 0.152
D013 833845.40 822155.20 0.108 0.124 0.069 0.033 0.074 0.038 0.117 0.170 0.058 0.119 0.084 0.087
D014 833837.60 822161.45 0.094 0.068 0.048 0.055 0.200 0.252 0.139 0.306 0.019 0.049 0.103 0.132
D015 833899.34 822107.40 0.114 0.064 0.052 0.111 0.060 0.1SS 0.184 0.201 0.047 0.076 0.095 0.115
D016 833891.53 822113.66 0.077 0.052 0.042 0.047 0.108 0.253 0.266 0.139 0.059 0.073 0.086 0.119
D017 833883.73 822119.91 0.030 0.042 0.026 0.046 0.106 0.267 0.285 0.116 0.059 0.089 0.076 0.117 
D018 833875.93 822126.16 0.056 0.042 0.015 0.040 0.094 0.239 0.256 0.086 0.075 0.098 0.069 0.107
D019 833868.12 822132.42 0.052 0.047 0.021 0.035 0.064 0.156 0.166 0.027 0.090 0.072 0.055 0.076
0020 833614.22 822011.42 0.117 0.076 0.135 0.173 0.111 0.114 0.073 0.051 0.038 0.020 0.109 0.083 
D021 833625.42 822023.08 0.043 0.080 0.163 0.159 0.130 0.122 0.125 0.054 0.048 0.031 0.114 0.096
D022 833610.74 822026.16 0.029 0.034 0.121 0.089 0.038 0.043 0.054 0.022 0.018 0.015 0.064 0.046
D023 833634.39 822032.59 0.071 0.110 0.197 0.180 0.205 0.203 0.227 0.067 0.048 0.061 0.150 0.134
D024 833643.45 822044 .01 0.101 0.078 0.106 0.087 0.191 0.200 0.233 0.1SS 0.055 0.069 0.120 0.135
D025 833653.10 822055.85 0.118 0.081 0.078 0.082 0.225 0.239 0.277 0.185 0.046 0.080 0.120 0.143
D026 833638.45 822059.59 0.078 0.047 0.040 0.066 0.095 0.084 0.051 0.096 0.020 0.076 0.059 0.063
D027 833662.47 822068 .39 0.151 0.097 0.068 0.080 0.243 0.249 0.287 0.205 0.036 0.061 0.126 0.145
D028 833647.41 822072.72 0.128 0.0.31 0.039 0.089 0.058 0.076 0.130 0.133 0.025 0.072 0.068 0.077 
D029 833632.58 822075.81 0.061 0.031 0.021 0.054 0.108 0.091 0.079 0.033 0.020 0.090 0.046 0.055 
D030 833672.90 82.2082.91 0.166 0.10& 0.064 0.061 0.215 0.214 0.260 0.214 0.018 0.026 0.119 0.128 
0031 833658.24 822085.88 0.155 0.046 0.042 0.087 0.137 0.162 0.114 0.148 0.012 0.040 0.089 0.100
D032 833643.46 822088 .68 0.121 0.028 0.037 0.099 0.085 0.101 0.083 0.056 0.015 0.069 0.062 0.062 
D033 833628.53 822090 .95 0.070 0.026 0.026 0.093 0.078 0.073 0.085 0.053 0.026 0.075 0.052 0.060
D034 833818.77 822061.95 0.076 0.069 0.068 0.028 0.206 0.190 0.181 0.210 0.21S 0.123 0.110 0.161
D035 833809.59 822067.11 0.154 0.100 0.067 0.020 0.184 0.182 0.176 0.225 0.178 0.104 0.116 0.150
D036 833799.96 822072.88 0.107 0.095 0.080 0.014 0.135 0.150 0.149 0.210 0.085 0.097 0.098 0.117
D037 833770.99 822080 .33 0.030 0.112 0.076 0.038 0.030 0.071 0.103 0.181 0.123 0.114 0.081 0.101
D038 833765.27 822090.10 0.0.31 0.109 0.074 0.046 0.051 0.054 0.087 0.161 0.119 0.148 0.079 0.099
D039 833751.16 822091.77 0.038 0.071 0.084 0.052 0.125 0.067 0.104 0.139 0.093 0.131 0.082 0.100
0040 833736.50 822092.92 0.043 0.035 0.079 0.045 0.171 0.094 0.122 0.139 0.070 0.115 0.079 0.102
D041 833721.74 822093.94 0.063 0.032 0.063 0.038 0.149 0.135 0.166 0.159 0.051 0.084 0.078 0.103
D042 833705.95 822094 .71 0.126 0.074 0.054 0.029 0.080 0.076 0.099 0.180 0.041 0.051 0.074 0.080
D043 833688.13 822096.51 0.177 0.121 0.101 0.041 0.177 0.165 0.205 0.185 0.037 0.073 0.119 0.118
D044 833673.32 822098.89 0.163 0.090 0.040 0.049 0.167 0.174 0.226 0.133 0.056 0.046 0.097 0.107
D045 833658.51 822101.28 0.151 0.057 0.035 0.075 0.138 0.161 0.212 0.072 0.079 0.066 0.086 0.100
D046 833643.70 822103.66 0.133 0.042 0.035 0.098 0.119 0.142 0.126 0.036 0.096 0.092 0.077 0.089
0047 833628.89 822106.04 0.118 0.046 0.036 0.114 0.128 0.142 0.044 0.053 0.115 0.087 0.078 0.089 
D048 833614.39 822102.19 0.094 0.048 0.040 0.105 0.135 0.138 0.079 0.060 0.055 0.062 0.074 0.079



Wind Velocity Ratio, Proposed Case 
Tes Point Wind directton (Degree) 45 67.5 90 112.5 135 157.5 180 202.5 225 247.5 SumWind direct:Km NE ENE E ESE SE SSE s SSW SW WSW Average Average 

ID Eartina(m) Northing(m) Probability IAnnual) 7.6% 12.4% 21.8% 12.4% 6.5% 4.9% 4.5% 6.7% 6.8% 83.6% (Annual) (Summer) 
Probability !Summer) 8.3% 9.7% 7.6% 8.2% 9.2% 14.2% 16.9" 7.6% 81.7% 

0049 833599.89 822098.34 0.069 0.029 0.028 0.067 0.108 0.098 0.070 0.094 0.057 0.065 0.058 0.073
0050 833585.40 821094 .49 0.054 0.019 0.045 0.042 0.061 0.061 0.043 0.101 0.051 0.063 0.048 0.060 
0051 833776.49 822095.36 0.021 0.122 0.080 0.034 0.011 0.058 0.046 0.050 0.141 0.187 0.068 0.079
0052 833761.81 811098.45 0.030 0.087 0.093 0.056 0.060 0.068 0.088 0.101 0.138 0.212 0.081 0.104
0053 833747.13 822101.53 0.044 0.042 0.098 0.066 0.127 0.075 0.109 0.113 0.125 0.206 0.085 0.114
0054 833732.45 811104.61 0.078 0.020 0.091 0.064 0.148 0.102 0.131 0.125 0.122 0.197 0.088 0.111
DOSS 833717.77 811107.70 0.128 0.055 0.077 0.060 0.104 0.114 0.145 0.126 0.132 0.190 0.091 0.119
0056 833703.09 822110.78 0.156 0.107 0.080 0.054 0.106 0.099 0.133 0.102 0.162 0.197 0.101 0.119
0057 833688.41 811113.86 0.152 0.105 0.075 0.042 0.146 0.134 0.181 0.092 0.203 0.210 0.108 0.137
0058 833673.73 811116.95 0.148 0.082 0.042 0.034 0.149 0.152 0.209 0.105 0.252 0.247 0.102 0.154
0059 833659.05 822120.03 0.145 0.062 0.027 0.042 0.138 0.155 0.212 0.148 0.306 0.298 0.104 0.177 
0060 833644 .37 82212.3.11 0.145 0.052 0.027 0.060 0.129 0.152 0.189 0.221 0.354 0.344 0.11.2 0.202
D061 833663.64 822132.67 0.133 0.062 0.062 0.040 0.130 0.136 0.197 0.241 0.389 0.386 0.123 0.217
D062 833825.69 811190.69 0.102 0.087 0.100 0.115 0.121 0.040 0.113 0.068 0.112 0.068 0.098 0.093
0063 833832.10 822198.36 0.041 0.090 0.091 0.111 0.122 0.061 0.147 0.120 0.125 0.057 0.098 0.108
D064 833838.51 811106.04 0.024 0.098 0.081 0.099 0.142 0.087 0.163 0.152 0.123 0.065 0.100 0.118
D065 833844 .92 822213.71 0.104 0.109 0.075 0.087 0.154 0.123 0.164 0.186 0.094 0.042 0.109 0.119
0066 833851.33 822221.39 0.145 0.107 0.061 0.060 0.151 0.134 0.156 0.212 0.050 0.078 0.103 0.113
D067 833817.23 811197.11 0.098 0.071 0.071 0.103 0.122 0.134 0.086 0.115 0.120 0.066 0.094 0.105
D068 833823.77 822204.78 0.015 0.068 0.069 0.100 0.034 0.116 0.051 0.019 0.113 0.054 0.067 0.071
0069 833830.31 822212.35 0.032 0.060 0.036 0.061 0.093 0.038 0.057 0.029 0.059 0.034 0.050 0.050
D070 833836.85 822219.91 0.046 0.089 0.064 0.083 0.145 0.079 0.131 0.046 0.045 0.028 0.077 0.072 
D071 833843.39 811117.48 0.150 0.109 0.095 0.104 0.160 0.131 0.183 0.097 0.057 0.067 O.ll1 0.106
D072 833835.66 811233.81 0.138 0.086 0.137 0.137 0.121 0.150 0.182 0.029 0.074 0.063 0.118 0.103
0073 833827.93 822240.17 0.120 0.051 0.140 0.147 0.077 0.14.2 0.132 0.049 0.074 0.061 0.108 0.097 
D074 833820.21 822146.51 0.102 0.032 0.124 0.134 0.047 0.121 0.101 0.060 0.069 0.057 0.093 0.086
D075 833812.48 822.252.86 0.077 0.037 0.109 0.120 0.028 0.101 0.065 0.044 0.067 0.057 0.079 0.072
D076 833805.65 811157.88 0.047 0.057 0.095 0.103 0.020 0.085 0.038 0.025 0.076 0.075 0.069 0.063
D077 833772.09 8222.34.97 0.111 0.076 0.114 0.131 0.073 0.045 0.049 0.084 0.079 0.109 0.095 0.085
0078 833778.67 822242.50 0.114 0.089 0.036 0.037 0.019 0.017 0.029 0.025 0.039 0.034 0.048 0.030
D079 833785.26 822250.02 0.122 0.098 0.057 0.033 0.013 0.022 0.041 0.017 0.098 0.077 0.060 0.050 
D080 833791.84 811257.55 0.090 0.087 0.021 0.038 0.024 0.015 0.044 0.026 0.101 0.088 0.048 0.049 
0081 833798.42 822265.08 0.079 0.066 0.091 0.083 0.033 0.078 0.055 0.050 0.096 0.079 0.075 0.072



Summary of Spatial Averaged Velocity Ratio 
ID location Base Proposed 

Overall Annual Summer Annual Summer 
SVR Site Air Ventilation Assessment {SVR) (All P Points) 0.098 0.121 0.115 0.143

-Site A {P00l - P030) 0.076 0.105 0.103 0.140
-Site B {P031 - P104) 0.115 0.141 0.125 0.161
-SSP-017 (Pl0S - P144) 0.082 0.095 0.108 0.111

LVR local Air Ventilation Assessment {lVR) (All P & 0 Points) 0.112 0.130 0.117 0.137
Road Sections Annual Summer Annual Summer 

R001 Hing Wah Street (0001 - 0012) 0.114 0.143 0.107 0.142
R002 Hing Wah Street (0013 - 0027) 0.122 0.127 0.132 0.149
R003 Cheung Wah Street (0028 - 0035) 0.095 0.112 0.116 0.143
R004 Cheung Sha Wan Path (0036 - 0044) 0.159 0.157 0.139 0.140
ROOS Kwong Cheung Street (0045 - 0048) 0.099 0.123 0.116 0.159
R006 Tai Nan West Street (0049 - 0060) 0.156 0.185 0.146 0.175
R007 Lai Chi Kok Road (0061- 0069) 0.182 0.169 0.178 0.165
ROOS Fortune Street (0070 - 0073) 0.122 0.145 0.109 0.143
R009 Hang Cheung Street (0074 - 0079) 0.115 0.132 0.118 0.132
R010 Cheung Sha Wan Road (0080 - 0091) 0.148 0.183 0.153 0.191
R011 Cheung Sha Wan Road (0092 - 0108) 0.088 0.160 0.114 0.181
R012 Cheung Sha Wan Road (0109 - 0130) 0.184 0.271 0.169 0.270
R013 Fuk Wa Street (0131 - 0137) 0.096 0.098 0.096 0.090
R014 Fuk Wing Street (0138 - 0142) 0.137 0.129 0.142 0.133
ROlS Fuk Wing Street (0143 - 0147) 0.072 O.Q78 0.132 0.141
R016 Un Chau Street (0148 - 0160) 0.148 0.114 0.149 0.121
R017 Castle Peak Road (0161 - 0182) 0.108 0.124 0.111 0.124
R018 Cheung Yue Street (0183 - 0191) 0.109 0.109 0.105 0.109
R019 Un Chau Street (0192 - 0196) 0.138 0.108 0.129 0.090
R020 Cheung Fat Street (0197 - 0199) 0.117 0.097 0.114 0.090
R021 Hing Wah Street (0200 - 0205) 0.116 0.112 0.117 0.116
R022 Cheung Wah Street (0206 - 0208) 0.081 0.075 0.093 0.101
R023 Tsap Fai Street (0209 - 0211} 0.068 0.057 0.072 0.067
R024 Fuk Wa Street (0212 - 0214) 0.086 0.079 O.Q78 0.073
R025 Yu Chau West Street (0215 - 0220) 0.084 0.076 O.Q75 0.069
R026 Tai Nan West Street (0221- 0226) 0.097 0.116 0.088 0.115
R027 Castle Peak Road (0227 - 0239} 0.147 0.114 0.152 0.122
R028 Kwong Shing Street (0240 - 0241) 0.064 0.065 0.073 0.058
R029 Wing Hong Street (0242 - 0262) 0.096 0.106 0.096 0.115
R030 Wing Ming Street (0263 - 0270) 0.101 0.091 0.096 0.084
R031 King Lam Street (0271 - 0275) 0.085 0.125 0.092 0.141

Open Area Annual Summer Annual Summer 
ZOOl Sham Shui Po Sports Ground (0276 - 0328) 0.127 0.153 0.115 0.145
Z002 Hang Chun Court (0329 - 0337) 0.096 0.141 0.094 0.138
Z003 S.K.H. Kei Fook Primary School- Middle (0338 - 0343) 0.119 O.Q76 0.119 0.077
Z004 S.K.H. Kei Fook Primary School-West (0344 - 0353) 0.100 0.116 0.092 0.110
zoos Un Chau Estate (0354 - 0355) 0.089 0.072 0.088 0.072
Z006 Hing Wah Street Playground (0356 - 0370) 0.072 O.Q78 0.077 0.082
Z007 Cheung Sha Wan Catholic Secondary School (0371 - 0376) 0.048 0.055 0.052 0.062
zoos Wing Hong Street Rest Garden (0377 - 0384) 0.087 0.077 0.082 0.074

Open Area - Within Scheme Boundary Annual Summer Annual Summer 
AOOl Site A -Setback Areas in West (D001 - D014) 0.072 0.103 0.104 0.123
A002 Site A - North-East Area (D015 - 0019) 0.051 0.049 O.Q76 0.107
A003 Site B - Open Area (D020 - D061} 0.109 0.113 0.090 0.110
A004 SSP-017 - Setback Area in West (D062 - D076) -- -- 0.092 0.092
AOOS SSP-017 - SW/NE pedestrian pathway (D077 - D081) -- -- 0.065 0.057
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1 INTRODUCTION 

1.1 Background 

1.1.1 The Urban Renewal Authority (URA) has proposed a Cheung Wah Street/ Cheung Sha Wan
Road Development Scheme (SSP-018) (the Scheme) under section 25 ofthe Urban Renewal
Authority Ordinance (URAO). This Drainage Impact Assessment (DIA) is to support the
submission of a draft Development Scheme Plan (DSP) with its planning proposal to the
Town Planning Board (TPB) for consideration.

1.1.2 Cinotech Consultants Limited was commissioned by URA to carry out a Drainage Impact
Assessment (DIA) to assess and envisage any potential drainage impact on the
implementation of the proposed development of the Scheme and to recommend necessary
pipe upgrading/diversion as necessary.
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2 DESCRIPTION OF THE ENVIRONMENT 

2.1 Existing Environment 

2.1.1 The Scheme SSP-018 consists of Sites A and B. Site A is bounded by Hing Wah Street on
the south-eastern boundary, Cheung Sha Wan Road on the south-western boundary, Cheung
Wah Street on the north-western boundary, and Cheung Sha Wan Catholic Secondary School
on the north-eastern boundary. Site B is bounded by Cheung Sha Wan Road to the north,
Cheung Sha Wan Path to the west, and Sham Shui Po Sports Ground on the south-eastern
boundary (Figure 2-1 ). The proposed gross site areas of the Site A & Site Bare 5,l 97m2 and
13,857m2 respectively, subject to site survey and detailed design.

2.1.2 Currently, the Site A comprises a single storey Cheung Sha Wan Sports Centre and its
associate outdoor garden and playground. The Site B comprises a government land lot (GLA­
TNK 1723) which currently is an open area with a few 1-2 storeys temporary structures,
Cheung Sha Wan Path Sitting-out Area, and a garden associated with Sham Shui Po Sports
Ground.

2.1.3 According to the Approved Cheung Sha Wan Outline Zoning Plan (OZP) No. S/K.5/37, the
Site A consists of Open Space, G/IC (I storey), and small portion of road zone. Similarly,
the Site B also consists of Open Space, G/IC (I storey), and road zone.

2.1.4 Based on the best available information, the stormwater from Site A is currently discharged
via public storm water manholes SMH4061013, SMH4061014, SMH4010597,
SMH4010598, to the box culvert SBP4001321 in the east. While stormwater from Site Bis
either discharged via storm water manhole SMH4010820 to box culvert SBP4001323 in the
east, or discharged via storm water manhole SMH4010081 to the decked null ah SDP4000306
in the far west. An overview of the existing drainage pipes in the vicinity is provided in
Figure 2-2. 

2.2 The Proposed Development 

2.2.1 The entire Site A is proposed to rezone to "R(A)" and redevelop the area for high-density
residential development, with non-domestic uses always permitted on the lowest three floors
of a building or in the purpose-designed non-residential portion of a building. The proposed
development on Site A consists of a 2 floors of basement carpark, a 5 storeys podium (GFA:
5,197m2 for retails; 5,197m2 for G/IC) and two 34 storeys residential towers (838 flats).

2.2.2 Western part of the Site B is proposed to rezone to G/IC and provide a G/IC complex with
GFA of 33,696 m2 for community and amenity. The rest of the Site B of about 9,645 m2, is
proposed to be public open space.

2.2.3 The proposed notional scheme is shown in Appendix I. The notional design is subject to
change at detailed design stage.

2.2.4 It should be noted that public storm water manholes SMH4061013, SMH4061014,
SMH4010597, SMH4010598 are within the boundary of Site A (Figure 2-2). Those
manholes as well as their connecting drainage pipes will be removed. As those public storm
water manholes are not only serving the Site A but also for upstream catchments, re-diversion
of the existing drainage pipes is necessary.

IAl902l\SSPAAl-0l\DIA vl.0 2 Cinotech
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2.2.5 An existing public storm water manhole SMH4010820 is current in Site B. The manhole
together with it associated pipe will be removed. As the manhole should only serve the Site
B, no re-diversion is necessary.

IAl902l\SSPAAl-0l\DIA vl.0 3 Cinotech
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3 DRAINAGE IMPACT ASSESSMENT 

3.1 Catchments in the Vicinity 

3.1.1 Stormwater Drainage Manual - Planning, Design and Management", fifth edition, January
2018, (hereafter called "the DSD Manual") prepared by the DSD provides guidelines for the
design of the drainage system. According to Table 10 of the DSD Manual, the recommended
design return period based on flood levels is 50 years ("main rural catchment drainage
channels") for conservative purpose.

3.1.2 The runoff coefficients of each zone are summarized in Table 3-1. 

Table 3-1 Runoff Coefficients 
Type of Area Run-off Coefficient 111

Grass 0.19
Paved/Concrete 0.90

Note:
[ 1) The runoff coefficients are extracted from Section 7.5.2 of "Stormwater Drainage Manual - Planning, Design and

Management", fifth edition, January 2018.

3.1.3 A hydraulic calculation has been perfonned on the peak flows from a 1:50 year rainstorm
with rainfall intensity according to the DSD Manual. The increase of 10.4% in rainfall for
2041-2060 is also incorporated into the calculation. The catchments are shown in Figure 3- 
1 and Figure 3-2a to Figure 3-2f. The volumes of stormwater runoff of each zone are
summarized in Table 3-2. The detailed calculations are shown in Appendix II.

T bl 3 2 C a e - ompanson o ramage ISC ar ge rom t e 1te an 1cm1ties 

Catchments Total Drainage Discharge (L/s) 

Project site A 304.9
Project Site B (POS) 442.9
Project Site B (G/IC) 220.9

Al 181.3
A2 190.5
Bl 196.5
B2 75.1
B3 268.1
B4 620.6

fD D" h f h s· dV" ... 

Note:
[ l) Detailed calculations are shown in Appendix II.
[2] Paved and unpaved area for the proposed development subject to minor changes in detailed design stage.

3.2 Impact to Existing Public Drainage System 

3.2.1 The runoff from Site A and the Site B (POS) will be directed to the nearest section of box
culvert in the east (SBP4001321 & SBP4001322), without via existing public drainage pipes.
The runoff from the Site B (G/IC) will be directed to the nearest existing manhole
(SMH4010052). The hydraulic calculations of the full capacities for the existing pipes
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connecting to the public drainage system are summarized m Table 3-3. The detailed
calculation can be found in Table A in Appendix III.

T bl 3 3 a e - apac1bes o x1stmg ramage 1pes 

Drainage Upstream Downstream Full Peak Flow Capacitylll Catchment Percentage Pipe Manhole no. Manhole no. (Lis) (L/s)

Project site B
PS B01 SMH40l0052 SMH40l0053 1750 (G/IC) + BI 1381.1 79%

+B2+B3 +B4
Project site B

PS B02 SMH4010053 SMH4010054 2021 (G/IC) + Bl 1381.1 68%
+B2+B3 +B4
Project site B

PS B03 SMH4010054 SMH4010055 1976 (G/IC) + B 1 138 I. 1 70%
+B2+B3 +B4

C fE .. D . p· 

Note:
[l] Calculated by Colebrook-White Equation. The detailed calculation is shown in Appendix III.

3.2.2 From the calculation detailed in Table A of Appendix III, the downstream drainage pipes
PS B0l - PS B03 can cater the stormwater discharge from Site B (G/IC). Therefore, no
upgrading works for those pipes are required.

3.3 Drainage Discharge from Project to Public Drainage System 

Site A (Composite Development)

3.3.1 Stormwater from Project Site A will be collected by a new terminal manhole (STMH-A0l)
then discharged via a new proposed pipe (PP A0l) to the box culvert (SBP4001321)
(2440mmx2440mm) along Hing Wah Street. The diameter and slope of the proposed pipe
PP A0l are (j)600mm and 1: 100 respectively.

Re-diversion of Existing Drainage Pipe due to Site A

3.3.2 As the existing public stormwater manholes SMH406J0I3, SMH406J0J4, SMH4010597,
SMH4010598 together with their associated drainage pipes will be removed due to the Site
A, new stormwater manhole and drainage pipes will be required to re-divert the stormwater
from upstream catchments to the box culvert SBP4001324 along Hing Wah Street (Figure 
3a). 

3.3.3 Five new manholes (STMH-A02 - STMH-A06) and six new drainage pipes (PP A02 - PP
A07) have been proposed for the re-diversion. The diameter and slope of those proposed
pipes are (j)600mm and 1: 100 respectively.

Site B (POS)

3.3.4 Stormwater from Project Site B (POS) will be collected by a new terminal manhole (STMH­
B0l) then discharged via a new pipe (PP B0l) to the box culvert (SBP4001323)
(2440mmx2440mm) along Hing Wah Street (Figure 3-3b). The diameter and slope of the
proposed pipe PP B0I are (j)600m.m and I: 100 respectively.

IAl902l\SSPAAl-0l\DIA vl.0 5 Cinotech



Urban Renewal Authority Cheung Wah Street/ Cheung Sha Wan Road
Development Scheme (SSP-018)

Drainage Impact Assessment

Site B (G/IC Complex)

3.3.5 Stormwater from Project Site B (G/IC) will be collected by a new terminal manhole (STMH­
B02) then discharged via a new pipe (PP B02) to the existing manhole (SMH4010052) along
Cheung Sha Wan Road (Figure 3-3c). The diameter and slope of the proposed pipe PP B02
are <j>600mm and 1: 100 respectively.

Details of the Proposed Pipes

3.3.6 The proposed new pipes are summarised in Table 3-4 & Table 3-5 and illustrated in Figure 
3-3a to Figure 3-3c. Detailed calculation is presented in Table B ofAppendix III.

3.3.7 It should be noted that the proposed new drainage pipe PP A02 will cross over with existing
public sewer FWD4011891. FWD4011891 is a 750mm pipe with invert level of l.02-
l.06mpD, while PP A02 is having invert level of 3.50-3.62mPD. Similarly, the proposed
new drainage pipe PP A04 (invert level of 3.05-3.26mPD) will cross over the proposed new
sewer for Site A(~ 1.0 mPD, please refer to the SIA report for details). As there are significant
vertical distances in between the pipes, no conflict of the pipes is anticipated.

3.3.8 The calculation shows that capacities of the proposed pipes are sufficient to cater the peak
storrnwater flow. Therefore, no adverse drainage impact is anticipated if the proposed new
stormwater manholes and drainage pipes are implemented properly.

T bl 3 4 a e - apac1 es o ropose ramae:e 1pes 
Drainage Pipe Upstream Down.stream Diameter (wm) Full Capacityl11 % of full 

Manhole no. Manhole no. (Us) capacity 
Project Site A

PPA0l STMH-A0l SBP4001321 600 556 55%
Project Site A - Re-diversion

PPA02 SMH4061012 STMH-A02 600 556 67%
PPA03 STMH-A02 STMH-A03 600 548 68%
PPA04 STMH-A03 STMH-A04 600 548 68%
PPA05 STMH-A04 STfvlH-A05 600 548 68%
PPA06 STMH-A05 STfvlH-A06 600 548 68%
PPA07 STMH-A06 SBP400132 l 600 548 68%

Project Site B (POS)
PPB0I STMH-B01 SBP4001323 600 556 80%

Project Site B (G/IC)
PP B02 STfvlH-B02 SfvlH4010052 600 556 40%

C "ti fP dD p· 

Note:
[I] Calculated by Colebrook-White Equation. The detailed calculation is shown in Appeudix I)]_
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Urban Renewal Authority Cheung Wah Street/ Cheung Sha Wan Road
Development Scheme (SSP-018)

Drainage Impact Assessment

T bl 3 5 a e - etai so ropose ramae:e 1pes 
Drainage Upstream Downsh·eam Diameter Invert level (mP.D.) 111 Slope 111

Pipe Manhole no. Manhole no. (mm) Upstream Downstream 
Project Site A

PPA0l STWI-A0l SBP4001321 600 2.86 2.68 0.01
Project Site A - Re-diversion

PPA02 SMH4061012 STMH-A02 600 3.62 3.50 0.01
PPA03 STWI-A02 STWI-A03 600 3.50 3.26 0.01
PPA04 STMH-A03 STMH-A04 600 3.26 3.05 0.01
PPA0S STWI-A04 STWI-A0S 600 3.05 2.70 0.01
PP A06 STMH-A05 STMH-A06 600 2.70 2.32 0.01
PP A07 STMH-A06 SBP400l32I 600 2.32 2.00 0.01

Project Site B (POS)
PP BO! STMH-B01 SBP4001323 600 1.84 1.70 0.01

Project Site B (G/IC)
PP B02 STMH-B02 SMH40!0052 600 4.26 4.00 0.01

D ·1 f P dD p· 

Note:
[I] The Invert level and slope of the proposed upgrade pipes subject to detail design.
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Urban Renewal Authority Cheung Wah Street/ Cheung Sha Wan Road
Development Scheme (SSP-018)

Drainage Impact Assessment

4 CONCLUSION 

4.1.1 The Development Scheme proposes to redevelop a composite development at Site A, which
consists of2 residential towers which providing about 838 flats, 2 floors ofbasement carpark,
as well as a 5 storeys podium with ~5,197m2 of G/C area and ~5,197m2 of retail area; The
Development Scheme also proposes a G/IC complex with GFA of ~33,696 m2 for G/IC
facilities at Site B.

4.1.2 For Site A, a new manhole (STMH-A0l) is proposed to cater the drainage from the new
development and then discharge via a new 600mm pipe (PP AO I) to the nearby box culvert
(SBP4001321).

4.1.3 The existing pipes and manholes (from existing manhole SMH4061012 to the box culvert
SBP4001321) which are located within the boundary of Site A, will be replaced by new
manholes (STMH-A02 - STMH-A06) and new pipes (from PP A02 to PP A07) to cater the
stormwater from upstream catchments and then discharge to the box culvert (SBP4001324).

4.1.4 For Site B (POS), the existing manhole (SMH4010820) will be removed. A new terminal
manhole (STMH-B01) will to collect the drainage discharge from Site B (POS), then
discharged via a new 600mm pipe (PP B01) to the box culvert (SBP4001323).

4.1.5 A new manhole (STMH-B02) is proposed to cater the drainage from Site B (G/IC) and
discharge via a new 600mm pipe (PP B02) to the existing manhole (SMH4010052).

4.1.6 Actual layout and invert levels of the proposed pipes are subject to detail design.

4.1. 7 The new pipes would have sufficient capacity to cater for the stormwater discharge from the
proposed development and surrounding catchments; therefore, no adverse drainage impact
on the public drainage system is expected.

IAl902l\SSPAAl-0l\DIA vl.0 8 Cinotech
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Notional Block Plan of the Proposed Scheme
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Appendix II - Drainage from Catchment Zone 

Ca1chmcn1 Zone Project Sile A Projecl Sile 8 (POS) Project Sile 8 (GflC) Al A2 Bl B2 B3 B4 

Descrlplion Proposed Development Proposed Development Proposed Developmenl Fuk ll'a Street Existing Buildings Existing Buildings Kwong Cheung Street Existing Buildings Cheung Sha Wan Road

Catchment Area (m1
) 5197 9645 4212 2389 2603 3158 982 4135 8540

Slope (m per IOOm)''t 0.40 0.40 040 018 0.40 0.40 0 30 0.40 0 16

L(m) 93.0 243.0 140,0 20.0 30,0 70,0 20.0 60,0 30.0

TOC(min) 6.9 16.9 10.6 1.9 2.4 5.4 1.8 4.5 2.5

Runoff intensity (mmlhrl1 212.4 166.3 189,8 274.8 264,9 225.3 276,9 234.7 263.1

Paved area (ml) 5197 9645 4212 2389 2603 3158 982 4135 8540

Runoff coefficienl (paved) 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

Drainage discharge (IJs) 276.2 401.2 200.1 164.2 172.5 178.0 68.0 242.8 562.1

Unpaved area (m')"t 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0

Runoff c.oefficient (unpaved) 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19

Drainage discharge (IJs) o.o 0.0 o.o o.o o.o 0.0 0.0 o.o o.o

Tolal Drainage discharge (IJs) 276 2 401.2 200 I 164.2 172.5 178 0 68.0 242.8 562.1

Rainrall increased for 2041-2060 I0.4% 10.4% 10.4% 10.4% 10.4% 10.4% I0.4% 10.4% I0.4%

Tolal Dral.nagc discharge with 304,9 442.9 220.9 181.3 190,5 196.5 75.1 268.1 620.6Rainfall increased (IJs)

Note: 
[ I] A slope of I :250 is assumed for fla1 catchment area. 
[2] The nm--0fT intensity is calculated by the equation in Section 4.3.3 of the Drainage Manual: 

a 
i = (t" +b)' 

where Table 3a - Ston,1 Constants. for 50ye.ars. return period of I-IKO l-leadquaners are adopted. 
a= 4;1.3
b = 2.46
C • 0.337

[3] There is no unpaved area in the study area. 
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Appendix III - Detailed Calculation of Pipe Capacities

Table A - Caculation of Existing Pipe

Upstream Downs I ream Kinematic Hydraulic 
Full 

Pipe No. Upstream Downstream invert level invert level Length (m) Diameter (m) Area (m1) 
Hydraulic Slope Viscosity Pipeline Velocity Capacity Catchment Peak Flow 1/o offull 

Manhole No. Manhole No. Radius (m) Roughness (m) (mis) (Us) capacity {mP.D.) (mP.D.) (m2/s) 111 (Lis) 
Exisiing Pipes

PS BOI SMll4010052 SMll4010053 2.&4 2.57 51.2 1.350 1.431 0.338 0.001 l.14E-06 0.003 1.22 1750
Project site B (G/IC) + 81

1381.1 79%+82 +83 +84

PS 802 SMll4010053 SMll4010054 2.57 2.54 16.5 1.350 1.431 0.338 0.002 l.14E-06 0.003 1.41 2021
Project si1c 8 (G/IC) + 81

1381.1 68%+82 +83 +84

I'S 803 SMl-14010054 SMl-14010055 2.54 2.49 28.7 1.350 1.431 0.338 0.002 J.14E-06 0.003 1.38 1976
Project site B (G/IC) + BI

1381.1 70%+82 +83 +84

Note:
[I] Tile roughness cocmc.icm for slimed c.onc.re1c sC\ver under poor condition is adop1ed; the ks values arc 3mm for veloc.itics greater than I .2m/s. 01hcl"\vise 6mm.

Table B - Calculation or Proposed New Pipe

Upstream Downs I ream Kinematic Hydraulic 
Full 

Pipe No. Upstream Downstream invert level invert level Length (m) Diameter (m) Area (m1
) 

Hydraulic Slope Viscosity Pipeline Velocity Capacity Catchment Peak Flow % offull 
Manhole No. Manhole No. Radius (m) Roughness (m) (mis) (Us) capacity {mP.D.) (mP.D.) (m2/s) 111 (Lis) 

Prooosed New Pines
Proicc1 Si1c A

PP AOI STMH-AOI S81'4001321 2.86 2.68 18.2 0.600 0.283 0.150 0.010 l.14E-06 0.003 1.97 556 Project site A 304.9 55% 
Project Site A - Re-diversion

PP A02 SMl-14061012 STMH-A02 362 3.50 12.1 o.600 0.283 0.150 0 010 l.14E-06 0.003 1.97 556 Al +A2 371.8 67%
PP A03 STMI-I-A02 STMI-I-A03 3.50 3.26 24.5 0.600 0.283 0150 0.010 114E-06 0.003 1.94 548 Al +A2 371.8 68%
PP A04 STMH-A03 STMH-A04 3 26 3.05 21.7 0.600 0.283 0.150 OOIO J.l4E-06 0.003 1.94 548 Al +A2 371.8 68%
PP A05 STMI-I-A04 STMI-I-A05 3.05 2.70 36.2 0.600 0.283 0.150 0.010 l.14E-06 0.003 1.94 548 Al +A2 371.8 68%
PPA06 STMI-I-A05 STMI-I-A06 2.70 2.32 39.9 0.600 0.283 0.150 0.010 114E-06 0 003 1.94 548 Al +A2 371.8 68%
Pl' A07 STMH-A06 S81'4001321 2.32 2.00 32.6 0.600 0.283 0, 150 0.010 l.14E-06 0.003 1.94 548 Al +A2 371.8 68%

Proiect Site B (POS)
pp 801 STMH-801 S81'400l323 1.84 1.70 13.5 0.600 0.283 0.150 0 010 l.14E-06 0.003 1.97 556 Proiect site 8 (POS) 442.9 80%

Proiect Site B (G/IC)
pp 802 I STMH-802 I SMl-14010052 I 4.26 I 4.00 I 26.0 0.600 I 0.283 0.150 OOIO J.14E-06 I 0.003 I 1.97 I 556 I Proiect site 8 (G/IC) I 220.9 I 40%

Noic:
[ 1 l The roughness cocmcicm for slimed c,oncre1e sew·er under poor condition is ado1>1ed; the ks values are 3mm for velocities greater than l .2m/s. othel'\vise 6mm.
l2] llu: upstream and downs1n..1m level ofproposed pipes. will be confimu:d by pipe survey in detail design stage.
[3] The locarion ofrhe terminal manhole within 1he Sile is subject 10 de1ail design.
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Urban Renewal Autho1ity Cheung Wah Street/ Cheung Sha Wan Road
Development Scheme (SSP-018)

Sewerage Impact Assessment

1 INTRODUCTION 

1.1 Background 

1.1.1 The Urban Renewal Authority (URA) has proposed a Cheung Wah Street/ Cheung Sha Wan
Road Development Scheme (SSP-018) (the Scheme) under section 25 ofthe Urban Renewal
Authority Ordinance (URAO). This Sewerage Impact Assessment (SIA) is to support the
submission of a draft Development Scheme Plan (DSP) with its planning proposal to the
Town Planning Board (TPB) for consideration.

1.1.2 Cinotech Consultants Limited was commissioned by URA to carry out a Sewerage Impact
Assessment (SIA) to assess and envisage any potential sewerage impact on the
implementation of the proposed development of the Scheme and to recommend necessary
pipe upgrading/diversion as necessary.

IAl902l\SSPAAl-0l\SIA vl.0 Cinotech
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2 DESCRIPTION OF THE ENVIRONMENT 

2.1 Existing Environment 

2.1.1 The Scheme SSP-018 consists of Sites A and B. Site A is bounded by Hing Wah Street on
the south-eastern boundary, Cheung Sha Wan Road on the south-western boundary, Cheung
Wah Street on the north-western boundary, and Cheung Sha Wan Catholic Secondary School
on the north-eastern boundary. Site B is bounded by Cheung Sha Wan Road to the north,
Cheung Sha Wan Path to the west, and Sham Shui Po Sports Ground on the south-eastern
boundary (Figure 2-1 ). The proposed gross site areas of the Site A & Site Bare 5,l 97m2 and
13,857m2 respectively, subject to site survey and detailed design.

2.1.2 Currently, the Site A comprises a single storey Cheung Sha Wan Sports Centre and its
associate outdoor garden and playground. The Site B comprises a government land lot (GLA­
TNK 1723) which currently is an open area with a few 1-2 storeys temporary structures,
Cheung Sha Wan Path Sitting-out Area, and a garden associated with Sham Shui Po Sports
Ground.

2.2 The Proposed Development 

2.2.1 The entire Site A is proposed to rezone to "R(A)" and redevelop the area for high-density
residential development, with non-domestic uses always permitted on the lowest three floors
of a building or in the purpose-designed non-residential portion of a building. The proposed
development on Site A consists of a 2 floors of basement carpark, a 5 storeys podium (GFA:
-5,l 97m2 for G/IC area, and -5,l 97m2 for Commercial area) and two 34 storeys residential
towers (838 flats).

2.2.2 Western part of the Site B is proposed to rezone to G/IC and provide a G/IC complex with
GFA of 33,696 m2 for community and amenity. The rest of the Site B of about 9,645 m2, is
proposed to be public open space.

2.2.3 The proposed notional scheme is shown in Appendix I. The notional design is subject to
change at detailed design stage.

IAl902l\SSPAAl-0l\SIA vl.0 2 Cinotech
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3 SEWERAGE IMPACT ASSESSMENT 

3.1 Sewage Discharge from the Scheme 

3 .1.1 Based on the population by-census 2016, the average domestic household size in Sham Shui
Po District Council Constituency Area is 2.6 persons, therefore the design residential
population is about 1928 persons (838 flats x 2.6). The population of restaurant, retail and
G/IC are estimated according to the usable floor area (UFA) per person and the worker
density from Figure 9 of Commercial and Industrial Floor Space Utilization, published by
Planning Department. Table 3-1 indicates the population calculation of the Site A and Site
B. It should be note that GFA ratio of Clubhouse : Retails : Restaurant is assumed to be
10%: 45% : 45%. As the sewage discharge per unit area for restaurant is much higher than
the other two and the assumed ratio of restaurant is on high side, this assumption is
considered conservative.

T bl 3 1 a e - s ma ton o opu a ton 

Section Non- Population Factor Population 
No. of residential No. of Residential Worker Density No. of 
Flat 111 GFA (m2) Population (worker/100 m2) Employee 121 person per 

flat 131 (41 

Site A 
Residential 838 - 2.6 2179 - -

Restaurant - 2338.65 - - 5.1 119
Retail - 2338.65 - - 3.5 82

Clubhouse 519.7 - - 3.3 17
G/IC - 5197 - - 3 3 172

Site B 
G/IC - 33733 - - 3.3 1113

E ti f fP I f 

[I] No offlats and GFA are provided by URA
[2] It is assumed that the GFA ratio of Clubhouse : Retails : Restaurant= I 0% : 45% : 45%.
[3] The average domestic household size is 2.6 persons for Sham Shui Po, according to Population By-census

20 I 6. Source from (http://www.bycensus20l6.gov.hk/en/bc-dp.html).
[4] The worker densities for different sections are from Figure 9 of Commercial and Industrial Floor Space

Utilization Survey.

3 .1.2 The estimated contributing population, sewage flow rate and peak flow from Site A and Site
Bare summarised in Table 3-2. The peak flow are 59.2 Us and 21.7 Us for Site A and Site
B respectively, applying the peaking factor including stormwater allowance of 6 for the
contribution population between 1,000 to 5,000.

IA19021\SSPAA1-0l\SIA vl.0 3 Cinotech
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T bl 3 2 a e - a cu at1on o ewae:e ISC are:e 

Occupant Unit Flow No. of Flow Contributinu; Peak Peak Flow Factors 111 141 Occupants/ Rate Factor Type (m3/day/person) Employee (m3/day) population 121
Pl (Lis) 

Site A 
Residential 027 2179 588.3 - - -

Restaurant 158 I 19 188.0 - - -

Retail 0.28 82 23.0 - - -

Clubhouse 0.28 17 4.8 - - -

G/IC 028 172 48.2 - - -
Total - - 852.2 3157 6 59.2

Site B 
G/IC 0.28 lll3 3 l l.6 - -
Total - - 311.6 1155 21.7 

C I I . fS o· h 

[I] EPD's Guidelines for Estimating Sewage Flows for Infrastmcture Planning defining sewage flow
parameter.

[2] The contribution population for Site A is 852.2 (m'/day) / 0.27(m'/day/person) = 3157 and the contribution
population for Site B is 311 6 (m'/day) IO 27(m3/day/person) = 1155

(3] Peaking Factor of 6 and 8 for contributing population l,000-5,000 and <l,000 respectively and the
operation hour is assumed to be 24 hours. The peak flow is the sum of flow rate of each occupant type x
peaking factor.

(4] The Unit Flow Factors are 0.27, l.58, 0.28, 0.28, m3/day/head for Residential, Restaurant, Retail and
Clubhouse respectively.

3.2 Sewage Discharge from the Vicinity 

3.2.1 The surrounding developments near the Scheme is sectioned into different catchments based
on the existing sewerage system. The sewage catchment areas in the vicinity are shown in
Figure 3-1 & Figures 3-2a - 3-2f and the estimated sewage discharges from each catchment
are summarised in Table 3-3. The population and detailed calculation of flow rate is
presented in Appendix II.

3.2.2 It should be noted that the actual sewage discharge route of Cheung Sha Wan Catholic
Secondary School (Catchment A), as well as Gee Hing Chang Industrial Building and
Precious Industrial Centre (Catchment E) are uncertain due to the lack of information in the
relevant record plans. Based on the best available information, assumption has been made
that Catchment A discharged to sewer manhole FMH40099 l l (upstream of Site A) and two
developments in Catchment E discharged to sewer manhole FMH4009982 (downstream of
Site B, upstream of PS B02). The said proposal will be subject to change upon verification
of the sewerage discharge route of the above developments at subsequent detailed design
stage.

IA19021\SSPAA1-0l\SIA vl.0 4 Cinotech
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T bl 3 3 a e - ewae:e 1sc are:e rom urroun me: ate ments 

Catchment Development Total Flowrate / catchment 
ID (m3/day) 

A Cheung Sha Wan Catholic Secondary School 38.6
Fuk Wing Street (Cheung Wah Street to

B Castle Peak Road) & Fuk Wa Street (Cheung 1168.6
Wah Street to Castle Peak Road)

571 Fuk Wa Street
561 Fuk Wa Street

l l-13A Cheung Wah Street
C Channing Garden (~~!fm) 361.5

(638 Cheung Wah Street)
Furture development on Land Slot NKIL 2197

RP

D 650-646 Cheung Wah Street (Tower) 372 5650-646 Cheung Wah Street (Podium)

E Gee Hing Chang Industrial Building 168.7Precious Industrial Centre

s D' h f s d' C h 

* The calculation is detailed in Appendix Il 

3.3 Review Sewerage System 

3.3.1 Since the sewage discharge from the Scheme is expected to increase after the development,
the downstream sewers shall be checked for sufficient capacities to cater sewerage discharge.

3.3.2 The capacities of the downstream foul sewer pipe sections (PS AOl -PS AlO and PS BOl -
PS B06, Figure 3-1, & Figures 3-2a - 3-2f) are calculated by Colebrook-White Equation
and listed in Table 3-4. The detailed calculation is shown in Table A of Appendix III. 

IA1902L\SSPAA1-0l\SIA vl.0 5 Cinotech
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Table 3-4 apac1tv o Ex1stine: oul ewers 

Pipe Section Upstream Downstream Full Capacity (L/s) Manhole Manhole 
Site A 

PS AOl FMH4009914 FMH4009915 339.4
PSA02 FMH4009915 Unknown 449.4
PS A03 Unknown FMH40099l7 293.0
PSA04 FMH40099l7 FMH40099l8 355.9
PS A05 FMH40099l8 FMH4009919 404.7
PS A06 FMH40099l9 FMH4010450 384.5
PSA07 FMH4010450 FMH4010451 377.l
PS A08 FMH4010451 FMH4010452 362.6
PSA09 FMH4010452 FMH4010453 1224.l
PS AlO FMH4010453 FMH4010454 3640.3

Site B 
PS BOl FMH4009981 FMH4009982 1559.7
PSB02 FMH4009982 FMH4009983 1077.5
PSB03 FMH4009983 FMH4009984 1431.9
PSB04 FMH4009984 FMH4009985 1431.9
PSB05 FMH4009985 FMH4009986 1431.9
PSB06 FMH4009986 FMH4009987 1431.9

Upstream Pipe Sections 
us 01 FMH4009910 FMH4009911 343.2
US02 FMH4045944 FMH4045945 791.9
US03 FMH4009974 FMH4009975 600.4

C f F S 

[I] The ManJ1ole ID of the sewage manhole between sewers PS A02 & PS A03 is not available.
[2] The invert level between FMH4009984 and FMH4009986 (Downstream of PS B03 to Upstream of PS

B06) are not available. Average slope has been adopted.

3.3.3 The utilization calculation adopts the following assumptions/configurations:

• The Upstream Pipes US 01, US02 & US03 is assumed to be fully utilized (Figures 3-1, 
3-2a & 3-2c ). 

• For the calculation of peak flow of PS AOI - PS Al 0, 100% of the discharge from
Catchments C & Dare included for conservative assessment (Figure 3-2a). 

• For the calculation of peak flow of PS BO 1 - PS B06, 100% of the discharge Upstream
Pipe US 03 are included for conservative assessment (Figure 3-2d). 

• No sewage flow is anticipated along the 2 x 300m sewers between FMH4009977 &
FMH4009979 (Figure 3-2d, in the south of catchment D) under normal condition. It is
because their invert level (up to 3.96mPD) are more than lm higher than the other
connected sewers. Therefore, only discharge from Upstream Pipe US 03 and Site B will
reach PS BO 1. The potential discharge from Catchments C & D (and other upstream
areas) can only reach PS BOl via Upstream Pipe US 03.

• The sewage from Site A & Site B will discharge to FMH40099 l 4 & PMH400998 l
respectively, the details will be provided in later sections.

3.3.4 Table 3-5 shows a summary of the proportion ofpeak flow to full capacity from surrounding
catchment areas to each segment of existing pipe sections. The detailed calculation is shown
in Tables B of Appendix III.

IAl902l\SSPAAl-0l\SIA vl.0 6 Cinotech
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Table3-5 Prooortion of Peak Flow to Full Ca [)acitv (Existine: Pio es) 
Full Total Discharge Loading to Pipe Segment Capacity Total Peak Flow (L/s) 
(Us) Capacity (¾)

Site A
PSA0l 339.4 511.3 151%
PSA02 449.4 511.3 114%
PSA03 293.0 511.3 175%
PSA04 355.9 511.3 144%
PSA05 404.7 511.3 126%
PSA06 384.5 511.3 133%
PSA07 377.1 511.3 136%
PSA08 362.6 511.3 141%
PSA09 1224.1 511.3 42%
PSAl0 3640.3 1303.2 36%

SiteB
PS B01 1559.7 628.5 40%
PSB02 1077.5 643.7 60%
PS 803 1431.9 643.7 45%
PS 804 1431.9 643.7 45%
PS 805 1431.9 643.7 45%
PS 806 1431.9 643.7 45%

* Bold for surcharged pipe.

3.3.5 For Site A, PS AOI - PS A08 are required to be upgraded due to that the capacity are more
than I 00% full with the proposed redevelopment. PS AO I - PS A08 are proposed to be
upgraded to 900mm. Upon this chance, the slope of each sewer segment can also be even
out.

3.3.6 For Site B, the full capacities of each sewer segment are far from fully utilized and therefore
there is no sewer pipe need to be upgraded.

3.3.7 The discharge loading and capacity of the upgrading pipe sections are shown in Table 3-6 
and the detailed calculation can be found in Appendix IV. 

Table3-6 Proportion o Peak Flow to Full apacity a ter Upe;radine; 

Total Peak Flow Total Discharge 
Segment Full Capacity (Lis) (Lis) Loading to Pipe 

Capacity(¾) 
PSA0I 627.6 511.3 81%
PSA02 627.6 511.3 81%
PSA03 627.6 511.3 81%
PSA04 627.6 511.3 81%
PSA05 627.6 511.3 81%
PSA06 627.6 511.3 81%
PSA07 627.6 511.3 81%
PSA0S 627.6 511.3 81%

f C f

3.3.8 The sewage discharge from Site A is proposed to be collected by a terminal manhole
(FTMHOl) and discharged via proposed pipe (PPOI) to existing manhole FMH4009914. For
Site B, the sewage discharge is proposed to be collected by a new terminal manhole
(FTMH02) and discharged via proposed pipe (PP02) to existing manhole (FMH400998 I).
The diameter and slope of both PPOl & PP02 are 300mm and 1:100 respectively. The
proposed new pipe is presented in Table 3-7. The location ofthe proposed upgrade and new

IA19021\SSPAAI-0l\SIA vl.0 7 Cinotech
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pipes are shown in Figures 3-3a - 3-3c. the exact location of the new manholes and invert
level will subject to future detail design.

Table 3-7 Proportion of Peak Flow to Full Capacitv (Proposed New Pipes) 

Proposed New Pipe 111
Total 

Full Total Discharge 

Segment Catchment Upstream Capacity Peak Loading to 
Downstream Flow Pipe Invert Diameter (Lis) 

Level Invert Level (mm) (Lis) Capacity 
(mPD) (mPD) (%)

PP0l Site (A) 1.10 1.00 300 87.9 76.9 88%
PP02 Site (B) 2.15 1.95 300 87.9 28.1 32%

[I] The upstream and downstream level of proposed pipes will be subject to detail design.

3.3.9 The project proponent (URA) will be responsible for all of the sewers laying and upgrading
works related to the Scheme, including the aforementioned proposed new/upgrade sewers.

IA19021\SSPAA1-0l\SIA vl.0 8 Cinotech
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4 CONCLUSION 

4.1.1 The Development Scheme proposes to redevelop a composite development at Site A, which
consists of2 residential towers which providing about 838 flats, 2 floors ofbasement carpark,
as well as a 5 storeys podium with ~5,197m2 for G/IC area, and ~5,197m2 for Commercial
area. The Development Scheme also proposes a G/IC complex with GFA of ~33,733 m2 for
G/IC facilities at Site B.

4.1.2 The estimated daily sewage discharge from the proposed the composite development at Site
A and G/IC complex at Site Bare 852.2 m3/day and 311.6 m3/day respectively. The sewage
effluent from the proposed Site A will be collected by the terminal manhole FTMH0 1 and
ultimately discharge to the public sewer at manhole FMH4009914. Terminal manhole
FTMH02 will collect the sewage effluent from the proposed Site B and connect to the public
sewage at manhole FMH4009981. Two pipes (PP0l and PP02) are proposed to cater the
sewage discharge ofthe proposed development in the Scheme. The diameters of the proposed
pipes are both 300mm (Figures 3-3a & 3-3c refers). The slopes of both proposed pipes are
1: I 00. Eight existing sewers between manhole FMH40099 l 4 & F.MH40 l 0452 are proposed to
be upgraded from 750mm to 900mm, with average slope of~0.0018 to cater the peak sewage
flow (Figures 3-3a & 3-3b refers). Actual layout and inverts levels of the proposed pipes
are subject to detail design.

4.1.3 With the proposed new and upgraded sewers, the sewage network is considered to have
sufficient capacities to cater the expected sewage flows from the proposed development of
the Scheme and the surrounding catchments. Therefore, no adverse sewerage impact on the
public sewerage system is expected from the proposed development.

IAl902l\SSPAAl-0l\SIA vl.0 9 Cinotech
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Notional Block Plan of the Proposed Scheme
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Appendix II

Sewage Discharge from Surrounding Catchments



A dix II : S. - - -
hpur.tioa

Catehment No.ol' RCUIIA.reilll Retl!Hl"Ht Con,IMl'dl l lodutrial lltlloW 
RfflU R.tlttl.ll'Ht Coln lMl'dl l 1o11..,r1a1

Blllllllq No.ofFllc, Nool'Sl,op, - ...... (m'Jl•I Arelll (•i)l•I An:a(m2Jlll ...... ,..2i1•1 Reoideotll l Refllunab Sc- Scbool ,..11)1"by (1111)'" by (Sh,fl)'"by (Sllfl)'"by ID Pl!II Sllop (SClll)i'I (Sh,fl)1q (Stud,nl)1q ......... - -· .... .....(SClll)l'I deonlCy dftlolCy donoily deonlCy 

A Coeung Soa Won Catholic Sec<Jlldory School 61 842

fok Wing Street (Cheung Wah Str<<t to Ca.st lo

B Peak Road) [3] 40 24 3543 80 120& FukWaSlrOol (C..,ung W,h StreettoCostlo
Poak Road)(3 l

571 fuk Wo Sire<! 187 I 486 5 

561 fuk Wa Str<<t 21 I - 55 s - - -

C 11-13A c..,ung Wah Street 20 3 2 52 6 10

Coarming Ool"den (-&!iilHl!l 112 2 2 291 4 10(6]8 Cheung Wah Sire<!)

Furru"' dovolopment on Laoo Slnt NKIL 2197 78 202.5 2025 20] 7 10RPllOI

650--646 Ch<ung W•h St.-..1 (row..-) - - 11172 - - - 659

D 

650-646 Choung Wah Street (Podinm) 2327.5 11'1

Gee Hing Chong lodustriol Building I 6768.J 2 156

E 

Precious lndusttio I Centre 3 6860.7 6 158

Disch f: s d" 

Notes:
(I]
(2]

(JJ
(4]
(5]
(6]

(7]
(8]
(9]
(10]

Estimated 'i'alue

The •"'"'!l' domestic ~.,,.,ehold size;, 2.6 persons for Sham Sooi Po, occording to l'<>pul;ilion By-<ensu, 2016. Sour« rn,m (http:ll"v.·w.bJ'l"'l'Sll<2016.gov.hl<lenltoc-dp.html).

The ?Opulacion fur I.of¥' Street Block Groups (No: 26123) is refereoc, to Population By-census 2016. Sour« from (http://www.byc,nsu,2016.gov.hk/enlbo:-dpJ•ml).
The den>ily of 2 emplO)'<e< per a retaiUsbop and 5 employees per a restaurant ;, based on ,ite survey.
The number or teacher "'" studClll ofCheung Sha Won Colholic Seoondo,y Sct.ool ore rererence to School An...., 1 School Report 2019-2020
The workerdon>ilyfurCommerdolArea (5.9emp.,,... per 100 m\Restaurant Areo(5.I emplo)~eper IOOm'J, Retail Area (l.5 emp.,,... per IOOm'Jaoo Industrial Area (2.3 emp.,,... per 100 m2

)

are from Figure 9 ooo 10 ofCommer<ial and JnduSlriol floorSpaoo Utilizlllion Survey 2005.
The Unit Flow Foctoo; are 0.27, 0.28, 0.04, 1.58 ood 0.53 m31doyltleod for residentiol use, retoiVoJroceloommereioUSohool(Sto(l), Sch""l Stud""~ restouronts or.l industnol use. respeoti,,,.ly.
Number offlats are refere~ toCern.lioe Prop,erty hnps:!Jhk..~nta:net.com/es.tate/.
Number ornots are reference to M idl"'d Realty 11,ttps:llwww.midlond.com.hk/enl
It is. as.sumied that the Funure de\lelopment on Land Slot NKI L 2197 RP cons.is.ts of26 storeys ofresidential tower with j t1ats per floor. The non-residential area is estimated by allowable die plot r.atio
>0oonling to OZP { 1.5 for non-residential).



A dix II : S. - - -
Flown!< fm'l<la vl Pl

Catehment S.bool Flown!</ cat<bmeat Total Flown!< / 
Bllllllllq Raidonliol ReUoM;llop School (S"'II) RaUi•q•ts Commercill l lad-I (111'1<1,iy) at<~.,.., (111'1<1ay) Reference 

ID UFF-ll.27 UFF-0.28 UFF-0.28 
(Stadfnl) UFF-i.$8 UFF-ll.28 UFF-0." UFF-G.04 

A Cheung Soa Won Catholic Sec<llldory School 4.9 33.7 38.6 38.6

fok Wing Street (Cheung Wah Str<<t to Ca.st lo

B Peak Road) 956.6 22.4 189.6 1168.6 1168.6& FukWaSlrOot (Cooung Wah StreettoCostlo
Poak Road)(3 l

571 fuk Wo Sire<! 131.2 7.9 1]9.1

Centoline Property 1'1

561 fuk Wa Str<<t 14.9 7.9 - 22.8

C 11-13A Cooung Wah Street 14.0 1.7 15.8 315 3615

Midlan<l Rea Icy l"1

Coarming Oar<len (-&!iilHl!l 78.6 I.I 15.8 9S5 (6]8 Cheung Wah Str<<I)

Furru"' dovolopmont on Laoo Slnt NKIL 2197 54.8 2.0 15.8 72.6RPllOI

650--646 Ch<ung W•h Strtec (row..-) - - 184.S 184.S

D 372.S -

650-646 Choung Wah Street (Pooinm) 188.0 188.0

Gee Hing Chong Industrial Building 0.6 82.7 83.2

E 168.7

Precious ln<lusttio I Centre 1.7 83.7 85.4

Disch f: s d" 

Notes:
(I]
(2]

(JJ
(4]
(5]
(6]

(7]
(8]
(9]
(10]

Es.tirnared v.alue

Too av..-oge domestic household ,ize ;, 2.6 person> for Shorn Shui Po, ;>:;<:()filing to Population By-<ensu, 2016. Source from (http:11"'·"w.bycensu,2016.gov.hl<lenlbc-<lp.ntml).

Too population for Large Stred Blo,:k Groups (No: 26123) is rorerouoo to Popullllion B)"""'"'"' 2016. Source from (http://w,-w.b),:en,us2016.gov.tk/et,bc,.dp.html).
The density of 2 employees p,er a retailfs.!',op and :5- employe~ per a restaurant is based ,on site s.urw:y.
Toe nu mh<r ofleoooer on<I sludent orCheung Sho Won Colholic S"""'1dory School ore referenoeto SobooI Annual SobooI Rope~ 2019-2020
Too wo,ke, densit;· for Comm..-eial Are• is.9 employee p..- 100 m2~Re:slau,..,t Ar<a (S.I cmployee pc, 100 m2), Rccail Are• (J.S employee pc, 100 m2) an<l lndu,crial Are• (2.l employee p..- 100
m2) arc from Figure 9 and 10 ofCommer<ial an<l lndust,ial floor Space Ucilization Sur.-0)· 200S.
Too Un~ Flow Factors aro 0.27, 0.28, 0.04, 1.58 ooo 053 ml/day/bead for residential use, r<tolVoffice/oomm=iollSchool(Stoff), School Student,""''""'"""' and industrial use. respectively.
Num.beroft1ats. ;;u~ rekrence to Centaline Property hups://~.centanet.oom/es.tatel.
Numherornooi ore rererence 1<> Midlon<I Reolly lhttps:llwww.midlon<l.com,tk/ew
Jt is assumed that the Furture development on Land Slot NKIL 2197 RP ooosi,n of26 storeys ofresidemiol tower with J flats per tloo,. The oon-residential area is estimated by allowable the pint ratio
according to OZP ( 15 fur oon-residemiol).
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Detailed Calculation of Existing Sewage
Discharge



Apoendix 111: Calculation of Existinc Pipe Capacity

Tabl

Upstream Downstream Hydraulic Kinema1ic Hydraulic

Segment Upstream Manhole Downstream Manhole Invert Level Invert Level Length Diameler Diameler Area Radius Slope Viscosiry Pipeline Velocity Full Capacity (1/s) Remark
(mPD) (mPD) (m) (mm) (m) (m') (m) (m2/s)

Roughness (mis)
(ml111

Existing Pipes
Site A

PSAOI FMH4009914 FM 1-14009915 I 0.95 35.3 750 0.75 0 442 0.1875 00014 0.00000114 0006 0.77 339.4
PSA02 FMll40099l5 Unknown 0.95 0.79 64.5 750 0 75 0.442 0.1875 0.0025 0.00000114 0.006 1.02 449.4
PSA03 Unkno\,11 FM 1-140099 I 7 0.79 0.75 37.8 750 0.75 0 442 0.1875 0.001 I 0.00000114 0006 0.66 293.0
PSA04 FMll4009917 FM 114009918 0.75 0.64 70.6 750 0.75 0.442 0.1875 0.0016 0.00000114 0.006 0.81 355.9
PSA05 FMH40099l8 FM 1-140099 I 9 064 0.53 54.6 750 0 75 0 442 0.1875 0 0020 0.00000114 0006 0.92 404.7
PSA06 FMll4009919 FMll40l0450 0.53 0.42 60.5 750 0.75 0.442 0.1875 0.0018 0.00000114 0.006 0.87 384.5
PSA07 FMH40l0450 FM 1-140 I 0451 0.42 0.36 34.3 750 0 75 0 442 0.1875 0.0017 0.00000114 0006 0.85 377.l

PSA08 FMH401045I FMl-14010452 034 0.33 7 5 - - - 362.6 PS A08 consists of two pipes: PS
A08a and A08b

PSA09 FMH4010452 FM 1-140 I 0453 0.33 -0 18 34.3 750 0 75 0 442 0.1875 0.0149 0.00000114 0 003 2.77 1224.1

PSAIO FMH4010453 FM 1-140 I 0454 - 20.1 - - - 3640.3 PS AJO consists of three pipes: PS
AIOa. Al Ob & AIOc

Site B
PS 1301 FMll400998I FMH4009982 1.95 1.8 74.3 1200 1.2 1.131 0,3 0.0020 0.00000114 0.003 1.38 1559,7
PS 802 FMH4009982 FM 1-14009983 1.8 1.71 76.6 1200 1.2 I 131 0.3 0 0012 0.00000114 0006 0.95 10775
PS 1303 FM 114009983 FM 114009984 1.71 1.58 75.8 1200 1.2 1.131 0,3 0.0017 0.00000114 0.003 1.27 1431.9
PS 804 FMH4009984 FM 1-14009985 1.58 1.45 76.0 1200 1.2 I 131 OJ 0.0017 0.00000114 0 003 1.27 1431.9
PS 1305 FMll4009985 FM 114009986 1.45 1.32 75.5 1200 1.2 1.131 0,3 0.0017 0.00000114 0.003 1.27 1431.9
PS 806 FMH4009986 FM 1-14009987 1.32 1.19 78.3 1200 1.2 I 131 OJ 0 0017 0.00000114 0 003 1.27 1431.9

Upstream Pipe Sections
USOI FMl-!4009910 FM 1-140099 I I 136 1.28 29.5 675 0.675 0 358 0 16875 0.0025 0.00000114 0006 0.96 343.2
US02 FMH4045944 FMll4045945 1.65 -0,10 18.8 450 0.45 0.159 0.1125 0.0933 0.00000114 0.003 4.98 791.9
US03 FMl-!4009974 FMH4009975 3.2 3.01 30.4 675 0.675 0358 0 16875 0 0063 0.00000114 0 003 l.68 600.4

Sub-Pipe for A08 & A I 0
PS A08a FMH401045I FM 1-140 I 0452 034 0.33 7,5 600 0.6 0 283 0.15 0.0013 0.00000114 0006 0.64 181.3
PS A08b FMll401045I FMll40l0452 0.34 0.33 7.5 600 0.6 0.283 0.15 0.0013 0.00000114 0.006 0.64 181.J
PS AIOa FMH4010453 FMl-14010454 -0.2 -2.8 20.1 600 0.6 0 283 0.15 0 1296 0.00000114 0 003 7.09 2003.3
PS A I Ob FMll4010453 FMll40l0454 -0.2 -2.2 20.1 450 0.45 0.159 0.1125 0.0997 0.00000114 0.003 5.15 818.5
PS AIOc FMH4010453 FM 1-140 I 0454 -0.2 -2.2 20.1 450 0 45 0 159 0.1125 0.0997 0.00000114 0 003 5.15 818.5

PipeC ·~- Calcul · -·

Note:
f I] The roughness coefficient for slimed concrete sewer under poor condition is adopted; the ks values arc 3mm for velocities greater than 1.2111/s, otherwise 6mm.
[2] The Manhole ID of the sewage manhole between Pipe PS A02 & PS A03 is n0t available.
[3] The invert level bct,vecn FMH4009984 and FMH4009986 (l)o,mstrcam of J'S 803 to Upstream of I'S 006) arc not available. Average slope has been adopted.



Appendix Ill: Calculation of Exlstln2 Pipe Capacity 24

Total catchment
Catchment

Full Capacity Contribution Peaking Inflow PeakFlow[j] Total Peak %of full
Segment Upstream Manhole Downstream Manhole (Us) Catchment discharge (m'/day)

Population (l] Factof' l Factors, Pei, fklw10Jl7J(l/s) capacity[IJ (Us)
(4) 

Existing Pipes
Site A

PSAOI FMI 14009914 FMll40099 l 5 339.4
Upstream Pipe Section 01 + project(A) +A+ B + C

2793.4 10346 4 1.3 168.1 511.3 151%
+D

PSA02 FMH4009915 Unkno"n 449.4
Upstream Pipe Section 01 + project(A) +A+ B + C

27<)3.4 10346 4 t.3 168.l 51 l.J 114%
+D

PSAOJ Unknown FMll40099 l 7 293.0
Upstream Pipe Section 01 + project(A) +A+ B + C

2793.4 10346 4 1.3 168.1 511.3 175%
+D

PSA04 FMH4009917 FMH4009918 355.9
Upstream Pipe Section 01 + project(A) +A+ B + C

27<)3.4 10346 4 t.3 168.l 51 l.J 144%
+D

PSA05 FMll40099 l 8 FMll40099 l 9 404.7
Upstream Pipe Section 01 + project(A) +A+ B + C

2793.4 10346 4 1.3 168.1 511.3 126%
+D

PSA06 FMH4009919 FMH4010450 384.5
Upstream Pipe Section 01 + project(A) +A+ B + C

27<)3.4 10346 4 1.3 168.l 51 l.J 133%
+D

PSA07 FMll4010450 FMI 140 I 0451 377.l
Upstream Pipe Section 01 + project(A) +A+ B + C

2793.4 10346 4 1.3 168.1 511.3 136%
+D

PSA08 FMH4010451 FMH4010452 362.6
Upstream Pipe Section 01 + project(A) +A+ B + C

27<)3.4 10346 4 1.3 168.l 51 l.J 141%
+D

PSA09 FMll4010452 FMll40 I 0453 1224.1
Upstream Pipe Section 01 + project(A) +A+ B + C

2793.4 10346 4 1.3 168.1 511.3 42%
+D

PSAIO FMH4010453 FMH4010454 3640.3
Upstream Pipe Sect ion O I + Upstream Pipe Sect ion

2793.4 10346 4 1.3 168.l JJOJ.2 36%
02 + projc-ct(A) +A+ fl+ C + D

Site B

PS fl01 FMH4009981 FMH4009982 1559.7 Upstream Pipe Sect ion 03 + projc-cl( fl) 311.6 1154 6 1.3 28.1 628.5 40%

PS B02 FMI 14009982 FMI 14009983 1077.5 Upstrenm Pipe Sect ion OJ + project(B) + E 480,3 1779 6 1.3 43.4 643.7 60%

PS B03 FMH4009983 FMH4009984 1431.9 Upstream Pipe Sect ion 03 + projc-ct( fl) + E 480.3 1779 6 1.3 43.4 643.7 45%

PS B04 FMI 14009984 FMI 14009985 1431.9 Upstrenm Pipe Sect ion OJ + project(B) + E 480,3 1779 6 1.3 43.4 643.7 45%

PS BOS FMH4009985 FMH4009986 1431.9 Upstream Pipe Sect ion 03 + projc-ct( fl) + E 480.3 1779 6 1.3 43.4 643.7 45%

PS B06 FMI 14009986 FMll4009987 1431.9 Upstrenm Pipe Sect ion OJ + project(B) + E 480,3 1779 6 1.3 43.4 643.7 45%

Note:
[ I J The discharge from Upstream Pipes US O I • US 02 & US 03 are not included.
[2] The contribution population ~ tolal catchment discharge (m'lday) I 0.27(m'/daylperson)
[JJ Peaking Factor or8 for contribution population <l,000. 6 for contribution population or IOOO -5000, 5 for contribution population or 5000-10000 and 4 For contribution population or 10000-50000 are adopted.
[4) Catchment Inflow Factors ofNorth West Kowloon {-1.3) hes been adopted
[5] Peak Flow- Daily average dry weather flow , Pc-aking Factor (including stormwatcr allowanec) x Catchment Inflow Factor/ 24 / 3600. the operation hour is assumed to be 24 hours.
[6] Full pipe capacity of US 01 is added to 1hc peak flow of PS AOl-PS AIO. and foll pipe capacity of US 02 is addc-d 101hc peak flow of PS AlO.
[7] Full pipe capacity of US 02 is added to lhe peak flow of PS B01-PS B06.
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Capacity Calculation of Proposed Pipes and
Upgraded Pipes



Appe ndix IV: Calculation of Propos ed Pipe Capaci ty

iaoie A - npe o.;apa<-nJ 'l,...&.tr:utauo.n 

Upstream Down.stream Hydraulic Kinematic Hydraulic

Segment UpstreamManhole Downstream Manhole Invert Le~l ln~nLevel Length Diameter Diameter Area Radius Slope Viscosity Pipeline Velocity Full Cepacity (Vs)
(mPD)111 (mPD)111 

(m) (mm) (m) (m') (m) (m2/s)
Roughness (mis)

(m)l2J
Proposed New P i])C

PPOI FTMHOI FMH4009914 1.10 1.00 10.0 300 0.3 0.071 0.075 0.0100 0.00000114 0.003 1.24 87.9
PP02 FTMII02 Flv1114009981 2.15 l.95 20.0 JOO O.J 0.071 0.075 0.0100 0.00000114 0.003 1.24 87.9

Pro""""'1 Up radin~ Pipe
PSAOI FMH4009914 FMH4009915 I 0.94 35.3 900 0.9 0.636 0.225 0.0018 0.00000114 0.006 0.99 627.6
PSA02 FMH4009915 Unknown 0.94 0.82 64.5 YUIJ 0.9 0.636 0.225 0.0018 0.00000114 0.006 0.99 627.6
PSAOJ Unknown FMll40099 l 7 0.82 0.75 37.8 900 0.9 0.636 0.225 0.0018 0.00000114 0.006 0.99 627.6
PSA04 FMH4009917 FMH4009918 0.75 0.62 70.6 900 0.9 0.636 0.225 0.0018 0.00000114 0.006 0.99 627.6
PSAOS FMH4009918 FMH4009919 0.62 o.n 54.6 900 0.9 0.636 0.225 0.0018 0.00000114 0.006 0.99 627.6
PSA06 FMH4009919 FMH4010450 O,'i2 0.41 60.5 9()0 0.9 0.636 0.225 0.0018 0.00000114 0.006 0.99 627.6
PSA07 FMH4010450 FMH4010451 0.41 0.34 34.3 900 0.9 0.636 0.225 0.0018 0.00000114 0.006 0.99 627.6
PSA08 FMH4010451 FMH4010452 0.14 0.33 7,5 YUIJ 0.9 0.636 0.225 0.0018 0.00000114 0.006 0.99 627.6

Note:
[ 1 ] The upstream and downstream level ofproposed pipes wi II be subjecl to detai I design.
[ 2] The roughness coefficient for slimed concrete sewer under poor condi ti on is adopted; the ks values are Jmm for velocities greater than 1.2mis, otherwise 6mm.



Appendix Iv: Calculation of Proposed Pipe Capacity

Total catchment
Catchment

Full Capacity discharge (m'/day) Contribution Peaking Inflow Peak Flow C>J Total Peak %of full
Segment Upstream Manho le Downstream Manho le (Us) Catchment

Population !2l Facto,Dl Factors, Pelf FJow161r>l{Us) capacity[IJ (Us) 
c•i

Proposed New P ipcs
PPOI FTMIIOI Flv1114009914 87.9 Proic,;t(A) 852.2 3156 6 1.3 76.9 76,9 88%
PP02 FTMII02 Flv1114009981 87.9 Project (Bl Jll.6 1154 6 1.3 28.1 28.l 32%

Proposed Uoerading Pl an

PSAOl FMH4009914 FMH4009915 627.6
Upstream Pipe Section 01 + project(A) +A+ B + C

2793.4 10346 4 1.3 168.1 511.3 81%
+D

PSA02 FMI 14009915 Unknown 627.6
Upstream Pipe Section 01 + project(A) +A+ B + C

27<)3.4 10346 4 1.3 168.l 51 l.J 81%
+D

PSA03 Unkno"n FMH4009917 627.6
Upstream Pipe Section 01 + project(A) +A+ B + C

2793.4 10346 4 1.3 168.1 511.3 81%
+D

PSA04 FMI 14009917 Flv1114009918 627.6
Upstream Pipe Section 01 + project(A) +A+ B + C

27<)3.4 10346 4 1.3 168.l 51 l.J 81%
+D

PSA05 FMH4009918 FMH4009919 627.6
Upstream Pipe Section 01 + project(A) +A+ B + C

2793.4 10346 4 1.3 168.1 511.3 81%
+D

PSA06 FMI 14009919 Flv11140 I 0450 627.6
Upstream Pipe Section 01 + project(A) +A+ B + C

27<)3.4 10346 4 1.3 168.l 51 l.J 81%
+D

PSA07 FMH4010450 FMH4010451 627.6
Upstream Pipe Section 01 + project(A) +A+ B + C

2793.4 10346 4 1.3 168.1 511.3 81%
+D

PSA08 FMll4010451 Flv11140 I 0452 627.6
Upstream Pipe Section 01 + project(A) +A+ B + C

27<)3.4 10346 4 1.3 168.l 51 l.J 81%
+D

Nole:
[ I ] The discharge from Upstream Pipes US O I, US 02 & US 03 are not included.
[2] The contribution population ~ total catchment discharge (m'/day) / 0.27(m'/day/person)
[3] Peaking Factor of8 for contribution population <1,000. 6 for contribution population of 1000 - 5000. 5 forcontribulion population of 5000-10000 and 4 for contribution population of 10000-50000 are adopted.
[4] Catchment Inflow Factors of North West Kowloon (~I .3) has been adoptc-d
[5] Peak Flow ~ Daily a"'rage dry weather flow x Peaking Factor ( including slormwaler allowance) • C alchment Inflow Factor / 24 I 3600, the operali on hour is assumed to be 24 hours.
[6] Full pipe capacity of USO I is added to the peak flow of PS AOl-PS Al 0, and full pipe capacity of US 02 is added to the peak flow of PS A 10.
[ 7] Full pi pc capacity of US 02 is added to the peak fl ow of PS HO 1- PS fl06.
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Urban Renewal Autho1ity Cheung Wah Street/ Cheung Sha Wan Road
Development Scheme (SSP-018)

Water Supply Impact Assessment

1 INTRODUCTION 

1.1 Background 

1.1.1 The Urban Renewal Authority (URA) has proposed a Cheung Wah Street/ Cheung Sha Wan
Road Development Scheme (SSP-018) (the Scheme) under section 25 ofthe Urban Renewal
Authority Ordinance (URAO). This Water Supply Impact Assessment (SIA) is to support
the submission of a draft Development Scheme Plan (DSP) with its planning proposal to the
Town Planning Board (TPB) for consideration.

1.1.2 Cinotech Consultants Limited was commissioned by URA to conduct this to assess any
potential water impact brought by the proposed development. Architectural drawings and
technical information of the subject site were largely provided by the project architect and
other project team members.

IAl902l\SSPAAl-0l\WSIA vl.0 Cinotech



Urban Renewal Autho1ity Cheung Wah Street/ Cheung Sha Wan Road
Development Scheme (SSP-018)

Water Supply Impact Assessment

2 DESCRIPTION OF THE ENVIRONMENT 

2.1 Existing Environment 

2.1.1 The Scheme SSP-018 consists of Sites A and B. Site A is bounded by Hing Wah Street on
the south-eastern boundary, Cheung Sha Wan Road on the south-western boundary, Cheung
Wah Street on the north-western boundary, and Cheung Sha Wan Catholic Secondary School
on the north-eastern boundary. Site B is bounded by Cheung Sha Wan Road to the north,
Cheung Sha Wan Path to the west, and Sham Shui Po Sports Ground on the south-eastern
boundary (Figure 2-1 ). The proposed gross site areas of the Site A & Site Bare 5,l 97m2 and
13,857m2 respectively, subject to site survey and detailed design. The location of the site is
shown in Figure 2-1. 

2.1.2 Currently, the Site A comprises a single storey Cheung Sha Wan Sports Centre and its
associate outdoor garden and playground. The Site B comprises a government land lot (GLA­
TNK 1723) which currently is an open area with a few 1-2 storeys temporary structures,
Cheung Sha Wan Path Sitting-out Area, and a garden associated with Sham Shui Po Sports
Ground.

2.2 The Proposed Development 

2.2.1 The entire Site A is proposed to rezone to "R(A)" and redevelop the area for high-density
residential development, with non-domestic uses always permitted on the lowest three floors
of a building or in the purpose-designed non-residential portion of a building. The proposed
development on Site A consists of a 2 floors of basement carpark, a 5 storeys podium (GFA:
5,197m2 for retails; 5,197m2 for G/IC) and two 34 storeys residential towers (838 flats).

2.2.2 Western part of the Site B is proposed to rezone to G/IC and provide a G/IC complex with
GFA of 33,696 m2 for community and amenity. The rest of the Site B of about 9,645 m2, is
proposed to be public open space.

2.2.3 The proposed notional scheme is shown in Appendix I. The notional design is subject to
change at detailed design stage.

IAl902l\SSPAAl-0l\WSIA vl.0 2 Cinotech



Urban Renewal Autho1ity Cheung Wah Street/ Cheung Sha Wan Road
Development Scheme (SSP-018)

Water Supply Impact Assessment

3 WATER SUPPLY IMPACT ASSESSMENT 

3.1 Existing Freshwater Supply 

3.1.1 According to the Fresh Water Mains Record Plans and reply letter from Water Supplies
Department (WSD), the Scheme Area is currently served by Shek Kip Mei No.2 Fresh Water
Service Reservoir (Shek Kip Mei No.2 FWSR; Capacity: 40,000 m3) and Shek Kip Mei No.3
Fresh Water Service Reservoir (Shek Kip Mei No.3 FWSR; Capacity: 48,188 m3).

3.1.2 Site A is currently served by a 40/80 mm branch from a 200mm main along Cheung Wah
Street which is origin from a 450mm main along Castle Peak Road.

3.1.3 Site Bis currently served by a 150mm main along Cheung Sha Wan Path, which is connected
to a 30" Steel pipe along Lai Chi Kok Road.

3.1.4 The WSD Fresh Water Mains Record Plan is provided in Appendix II.

3.2 Freshwater Supply Impact 

3 .2.1 The calculations for the water demand for the existing and future scenarios and existing spare
capacities at different reservoirs are included in Appendix IV, together with comparisons
with the existing supply facilities. The fresh water demand is expected to increase from 1.31
m3/day to 748.77 m3/d (an increase of 747.46 m3/day, or 0.747 MLD) as a result of the
proposed development.

Shek Kip Mei No.2 FWSR & Shek Kip Mei No.3 FWSR

3.2.2 As shown in Appendix IV, there is substantially greater spare capacity (27 MLD) in Shek
Kip Mei No.2 FWSR & Shek Kip Mei No.3 FWSR. The expected increase in demand can
therefore be accommodated by the existing Fresh Water Service Reservoir. No adverse
impact to Fresh Water Service Reservoir is anticipated.

Fresh Water Mains (Site A)

3.2.3 Currently, the fresh water of the Site A and Cheung Sha Wan Catholic Secondary School
(the School) are sharing the same branch from the 200mm main along Cheung Wah Street.
The School is in upstream location and having two 100mm pipes from the 200mm main;
while the Site A is located at downstream of the School with only a 40180mm pipe.

3.2.4 With assuming a maximum sustained flow velocity of 2.0m/s, which is 2/3 of the maximum
flow velocity (3m/s) suggested in Departmental Instruction (DI) No. 1309 "Design Criteria",
the capacity of 40mm, 80mm, 100mm and 200mm mains are 217 m3/day, 869 m3/day, 1357
m3/day, and 5429 m3/day respectively.

3.2.5 Assuming the development of Site A is using the existing fresh water pipe to the site, the
total fresh water capacity of the Site A and the School is 2714 m3/day (2 x 100mm pipe),
while the fresh water capacity of 80mm/40mm branch for the Site A is only 869/217 m3/day.

3.2.6 Three time the estimated mean daily fresh water demand of the Proposed Development Site
A is ~2,230m3/day. As the water consumption of the School is far less than the residential
towers, and the water supply capacity of the School and Site A are more than three time of
the estimated mean daily fresh water demand of the Proposed Development (Site A), no fresh
water supply impact to the School is anticipated. However, the branch reaching Site A is

IAl902l\SSPAAl-0l\WSIA vl.0 3 Cinotech



Urban Renewal Autho1ity Cheung Wah Street/ Cheung Sha Wan Road
Development Scheme (SSP-018)

Water Supply Impact Assessment

only a 40180mm pipe which is insufficient. In addition, a two-end feed fresh water supply
network is preferred for the proposed development. New fresh water pipes and upgrade of
existing fresh water pipes are required.

3.2.7 It is proposed to upgrade the existing 40180mm pipe to 100mm pipe. In addition, it is
proposed to provide a new 100mm fresh water pipe connect to the 300mm fresh water main
along Lai Chi Kok Road. With the proposed water pipes implemented properly, the fresh
water capacity of the Site A is 2714 m3/day (2 x 100mm pipe) with both-end feed supply
network thus no adverse fresh water supply impact is anticipated for Site A. The alignment
and connection points of the proposed new/upgraded water pipes subject to detail design.
The suggested upgrade and new fresh water mains are illustrated in Appendix II.

Fresh Water Mains (Site B)

3.2.8 Three time the estimated mean daily fresh water demand of the Proposed Development Site
A is ~20m3/day, which is far below the water capacity of the 150mm fresh water main along
Cheung Sha Wan Path (3054 m3/day). No adverse fresh water supply impact is anticipated
for Site B.

3.3 Existing Saltwater Supply 

3.3.1 According to the Fresh Water Mains Record Plans and reply letter from Water Supplies
Department (WSD), the Scheme Area is currently served by Cheung Sha Wan Salt Water
Pumping Station (Cheung Sha Wan SWPS) (Capacity 96 mid).

3.3.2 Site A is currently served by a 150mm main along Cheung Wah Street and Cheung Sha Wan
Road.

3.3.3 There is no WSD salt water supply main connected to the Site B. The nearest salt water
mains are the 6" (~ 150mm) salt water main along Cheung Sha Wan Road, and a 200mm salt
water main along Hing Wah Street. There is also a 50mm branch near the eastern boundary
of Site B.

3.3.4 The WSD Salt Water Mains Record Plan is provided in Appendix III.

3.4 Salt Water Supply Impact 

3.4 .1 The calculations for the water demand for the existing and future scenarios and existing spare
capacities at different reservoirs are included in Appendix IV, together with comparisons
with the existing supply facilities. The salt water demand is expected to increase from 0.46
m3/day to 160.28 m3/d (an increase of 159.82 m3/day, or 0.160 MLD) as a result of the
proposed development.

Cheung Sha Wan SWPS

3.4.2 As shown in Appendix IV, there is substantially greater spare capacity (24 MDL) in Cheung
Sha Wan SWPS. The expected increase in demand can therefore be accommodated by the
existing Cheung Sha Wan SWPS. No adverse impact to Cheung Sha Wan SWPS is
anticipated.

IAl902l\SSPAAl-0l\WSIA vl.0 4 Cinotech



Urban Renewal Autho1ity Cheung Wah Street/ Cheung Sha Wan Road
Development Scheme (SSP-018)

Water Supply Impact Assessment

Salt Water Mains (Site A)

3.4.3 With assuming a maximum sustained flow velocity of2.0m/s, which is 2/3 of the maximum
flow velocity (3m/s) suggested in Departmental Instruction (DI) No. 1309 "Design Criteria",
the capacity of 150mm mains is 3054m3/day.

3.4.4 As the Site A is served by a 150mm main, which making the theoretical total salt water
capacity of the Scheme Area and the surrounding area to ~3054 m3/day. The I 50mm salt
water main has far more than sufficient capacity to maintain three time the estimated mean
daily salt water demand of the Site A (~474m3/day), the expected increase in demand of the
Site A should not has any adverse impact to the existing salt water mains and downstream
areas.

Salt Water Mains (Site B)

3.4.5 Three time the estimated mean daily salt water demand of the Site B (~7m3/day) is small
compare to the capacity of 150mm mains. However, there is no salt water pipe connected to
the west portion of site B, where the proposed G/IC complex located. New salt water pipes
are required.

3.4.6 It is proposed to provide a new 80mm salt water pipe connect to the 150mm salt water main
along Cheung Sha Wan Road. With the proposed water pipe implemented properly, the salt
water capacity of the Site B is 869 m3/day thus no adverse salt water supply impact is
anticipated for Site B. The alignment and connection points of the proposed new/upgraded
water pipes subject to detail design. The suggested new salt water mains are illustrated in
Appendix Ill 

3.5 Construction and Maintenance 

3.5.1 Responsibilities for the investigation, design, construction, repair and maintenance of the
internal water supply facilities and connection to the main water system(s) will be discussed
among URA/its joint venture partners/its assignees and relevant Government departments in
detailed design stage.

3.5.2 The detailed connection arrangements for the Scheme Area and the local water mains will
be reviewed in later stages during implementation of the Scheme. Local upgrading and/or
realignment may be implemented if necessary.

IAl902l\SSPAAl-0l\WSIA vl.0 5 Cinotech



Urban Renewal Authority Cheung Wah Street/ Cheung Sha Wan Road
Development Scheme (SSP-018)

Water Supply Impact Assessment

4 CONCLUSION 

4.1.1 The water supply impact due to the proposed Scheme has been reviewed. Although the
proposed Scheme at the Site will result in increases in both the fresh and salt water demands,
the increases can be accommodated by the existing main supply facilities and the proposed
new/upgraded pipes. Therefore, no adverse water supply impact is anticipated from the
proposed development.

IA19021\SSPAAI-Ol\WSIA vl.O 6 Cinotech 
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Notional Block Plan of the Proposed Scheme
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Fresh Water Mains Record Plan 
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Appendix III

Salt Water Mains Record Plan 
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Appendix IV

Detailed Water Demand Calculation



Appendi• IV - De tailed Water Demand Calculation

Existing Water Demands 

Floor Area (Site A - Cheung Sha Wan Spons Centre/ 

Cheung S~a Wan Spom Cemr
Note [I) - E:stimali::d v.e.hw::.

Site B - Cheung Sha Wan Spons Centre 

None [IJ
Not< [ I J • There I• <11tt oot l;- no lil<IIIOy~oh ~gnlllcan o "'"" dem and 111 Sit< B

UFA(m2)[l]
6565 m' 

UFA (ha)

6.565 ba 

UFA(m2) UFA (ha)

Water Demands 

Rcfc-r Lo WSD Departmeotal lostruetion. I 309

s;reA · Commerdal & G/IC 

Cateaocy UFA(b) 
Uolt Demand Frah Water 

·m'lbaJda: 
Uoll Demand Salr Water 

(ml,b s/day) 
Dally Demand Frah Water I DaYy Demand Salt Water 

m3/d) (m3/d 
Oo,ernment, lnstitution/Communi 0/IC 6.6 0.2 0.o70 1.31 0.46

Total 
Daily Dema■d Fresh water Daily Demand Sall Water 

(m'ld) (m'ld) 
Site A 1.31 0,46
Sile B - -
Total I.JI 0.46



Appen di• IV - Deta iled W ater Demand ca lculation

Predicted Water Demands 

Populations (Site A - Residiential/ 

Rc:s.Cdrnlial Accommodation {R2 & Service Trade)
Management/Club House StafT(Service Trade)

N.,, [I)• Th, "°"'bpm,,nprofi~ ~ pro,'.i.d b,-URA bo=I on,~ ...... S,hom,.

Nolle [:JJ - ne~ iOOl'II~ hol6diold. :5-!~ is. l:,4pcr.Dl.!i:b- Lai Oti Kot.Ni;riiDistrictC'oon:il Comlituency Arce.~ lo Popu~,;n~ 2016,

Unitsll]
838

PPF12]
2.6

.rrum.
2,179 
20 

Person, 
Person, 

Floor Area (Site A - Commercial & G/IC) 

Commercial ( C/R)
Go"Ommem, lnstitulion/Community (G/JC)

Nolie [I] - The ~~proDlc ~ pm,'~by URA ba5tdoollr b1Ht Sc:~

Floor Area (Sile B - GI/Cl 

Go,..emm~nti lnstitutCon/Commun ity {G/IC)
N.,, [ I J - Th, "°"'bpm,,n profi~ ~ I""'""" b,- URA bo=I on•~ .,_ S,hom,.

UFA(m')(I)
5,197 m' 
5,197 m' 

UFA!m')(I)
33,696 m' 

J.lEa..!hal
5,197

5.197
ha 
ha

UFA (ha)
33.696 ha

Water Demands 

Re for 10 WSD Departrn ental ID,truction 13 09

Site A - Rer;id/enlial 
Unll Demand Ft-a• Water U■lr Dema■d Sah Waler Dally Dema■d Fre,• Water Dally Demand Sall Water 

Category Pop■lalio■
(m3/lleadld""\ fm3/lleadldavl (m3/dl fm3/dl 

Residenl ial Aecommodal ion R2 2,179 0.300 0.070 653.64 152.52
Residential Aecommodation Se.-ice Trade 2,179 0.035 0.000 76.26 0,00

Mamu.,,cmcnt and Club Housc Staff Service Trade 20 0.035 0,070 0.70 1.40

Site A ~ Commercial & GIie 
Unll Demand Ft-a• Water U■lr Dema■d Sah Waler Dally Dema■d Fre,• Water Dally Demand Sall Water 

Category UFA(ha) 
(m3/lla/day) (m3/ha/ day) (m3/dl tnr'tdl 

Commercial CIR 5.2 2 0.700 10.39 3,64
Government, lnS!itution/Community G/IC 5.2 0.2 0.070 1.04 0.36

lli.8.. 

Category UFA(ha) Unll Demand Ft-a• Water 
(m3Jha/day) 

U■lr Dema■d Sah Waler 
(m3/ha/ day) 

Dally Dema■d Fre,• Water 
(m'ld) 

Dally Demand Sall Water 
(m'fd) 

Government.! lnstilUlion/Communil: GIIC 33.7 0.2 0.070 6.74 2.36

Tora/ 
Dally Demand Fre,b Water Dally Demand Sal Water 

fm3/dl fm3/dl 
Site A 742.03 157.92
Sile B 6,74 2.36
Total 748.77 160.28 



Appendh( IV - Detailed Water Demand Calculation

Summary of Water Demands 

Daily Demand Daily Demand 
Scenario - Fresh Water -Salt Water 

(m3/d) (m3/d)
Existing (Site A only) 1.31 0A6 

Future (Site A) 742.03 157.92
Future (Site BJ 6.74 2.36
Future (Total) 748.77 160.28 

747.46 159.82 
Increase 

0.747(MLD) 0.160 (MLD) 

-· - --- -·- --· --·-·-

Capacity Supply Capacity Existing Dally 
Spare Capacity 

Reservoir 
(x 1,000 m3

) 
@ Capacity Factor" 0.8 Consumption 

(MLD) 
Remarks 

(MLD) (MLD) 
Shek Kip Mei No.2 FWSR 40.000 SO.ODO » 0. 747 MLD Additional Demand

83 27 
from DevelopmentShek Kip Mei No.3 FWSR 48.188 60.235

Salt Water Pumping Capacity 

Design Pumping Capacity 
Existing Daily 

Spare Capacity 
Pumping Station 

(MLD) 
Consumption 

(MLD) 
Remarks 

(MLD) 

Cheung Sha Wan SWPS 96
» 0.160 mLD Additional Demand

72 24 
from Development



Appendix 10

Tentative Implementation Programme



SSP-018 URA Cheung Wah Street/ Cheung Sha Wan Road Development Scheme
Tentative Implementation Programme

Year I Year2 Year 3 Year4 Year 5 Year6 Year? Year 8 Year9 Year 10 Year 11 Year 12 Year 13
Procedures QI Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4

Gazettal of commencement of II
SSP-018

TPB consideration and deemed
draft DSP suitable for exhibition

Exhibition of draft DSP for public •inspection

Processing of representations
under s.6 of TPB

CE in C to consider to approve the ~Idraft DSP and DSP gazettal

Land Matters
I

SSP-018 Site B Design, I
Construction and Completion

SSP-018 Site A Design,
Construction, O.P. and C.C. I I


