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R S T S U V W X S W Y Y Z S W X [ W \ ] YT Y U _̂̀ YW a ] Y _ [ Z a ỲW a b X Z Y Ỳ YW a c ^d R V e f g h i e h j R V k ] YT Y U _̂̀ YW a ^ l bW \ Y Z m̂ W n [̂ \ o p [ Z Z qr s W T Y m a S X [ a S Ŵt S W [ U R Ŵ a [̀ S W [ a S Ŵ b m m Y m m̀ YW a u U [W

h h v v h wr n V ur i h ir i h x t S W [ U x e y bp X p m a h i e yz { | } ~ � � � � � � � � � � | � � � � � �� ~ � � �� � � � � � ~ � � � � � � � � � � � � � � � � � � | � �� � � � ~ � � � � � � ~ � � � � � � | � �� � � � � � � � � � � � � � � � �� � � � � | � � �� � � �� � � � � � � � ~ � � � � � � � � � � � � � � � � � � � � � | � � �� � � �� � � � � � � �~ � � � � � � � � � � � � � � � � � � � � � � � � ~ � �� � � x

i @ ! �j > � @ k :� A l� 9 @ m ; n @ @ o ; p m� A ? = ?j q A = ? r � ? s @ o @ k t ?@ 9� l �R X H 6   ¡ , B R v 6 / ( , 1 ¡ ' L ¡ N) + '� '6 4 *+ ' ¡C y � h+ / 1 y N5 / % (+ , T� * ' ( H S Y L+ , , ¡ L ¡ N) + '� '6 4 *+ ' ¡B Y 7 N N+ , ( 5 N V ( * '� * ¡ S Y L + , , ¡ L ¡ N) + '� '6 4 *+ ' ¡B B y N5 / ¡ H z 0 $ B Y Y Y { S Y L + , , ¡ L ¡ N) + '� '6 4 *+ ' ¡B S y � h+ / 1 y N5 / % (+ , T� * ' ( H B R L + , , ¡ L ¡ N) + '� '6 4 *+ ' ¡B E y � h+ / 1 y N5 / % (+ , T� * ' ( H B R L + , , ¡ L ¡ N) + '� '6 4 *+ ' ¡B u 7 N N+ , ( 5 N V ( * '� * ¡ B R L + , , ¡ L ¡ N) + '� '6 4 *+ ' ¡B w 7 N N+ , ( 5 N V ( * '� * ¡ B R L + , , ¡ L ¡ N) + '� '6 4 *+ ' ¡B D 7 N N+ , ( 5 N V ( * '� * ¡ S Y L + , , ¡ L ¡ N) + '� '6 4 *+ ' ¡B Q y N5 / % (+ , T� * ' ( H S Y L + , , ¡ L ¡ N) + '� '6 4 *+ ' ¡B R $ ( ¡ % ¡ / u w I u D Y 0 ( * ' ¡ 7 F+ O ¡U   '+ 5 , 1 L� , ] %»¼ ® ¶Ç ½¼ º ¶ Å Â ¿ ¹º ³ × º ²® ¿ ³ ²ö ¿ ¹º́ ¼ ® ± º ³ È ¿ ¹º ¶® µ ± º ² ³́ ¼ ± ³ ³ ¶¼ ½¼ ¼́ ¾ ¾® ² ½ � º ¶ ® µ ¶ ± ½Ç º µ½ µ ¥ � � � ø Ï� á¬ ¸ ¹º̄ ³ ¾ × ³ ¼ ½ ¿ ½ ³ µ ³ È ¿ ¹ º º ¾́ Ë¼ ½ ³ µ ñ ½¬ º ¬ Î Ê Ü ³ Ë ¶ Î ¾́ Ë¼ ½ ³ µ í® ¿ ² ½ �ö Î ¾́ Ë º �ñ Í Ö « é é é ó ® µ ¶ Î ¾́ Ë¼ ½ ³ µ í® ¿ ² ½ � ó ® ²º ¾® ½ µ Ë Â » ¾ ¾ ³ µ ½ ¾́ þ ½ ¿ ²® ¿º ö Á ³ ¶ ½ ¾́ þ ½ ¿ ²® ¿º ® µ ¶É ® Ë ¯ ½ ¾́ þ ½ ¿ ²® ¿º ¬ » ¯̄ ³ ² ¶ ½ µ ± ¿ ³ Î Ê Ö 	 ¼ Ø  Ø Ü¼ö ¿ ¹ º ¼ º̄ ¹ º ¾ ½ ®̄ Ë ¼ ® ²º µ ³ ¿ ¿ ¹º Ë® µ ¶³̄ µ ¿® ¾ ½ µ® ¿ ½ ³ µ̄ ³ µ̄ º ² µ º ¶ ¯ ¹ º ¾ ½ ®̄ Ë¼ ¬�� � ��  ! |# 2 %�   ¡ + - $� ,   ¡ '+ 5 % h+ + 1 % + - * 3 ¡ 4 *5 16 7 ' ¡��j > � @ k :� A l � 9 @ m ; n @ @ o ; r� ? 9 =} q ;� l � ~� A o � @ A ?� � = A� ? = @ A� @ A < � 9 A � o � s � � = <� � ;X H 6   ¡ , h� % � ¡ / 1 ( ,   I 3+ * G + ' ] % V+7 & ¡ *6 / ¡ , ¡ h� % � ¡ / 1 ( ,   I 3+ * G + ' ] % V+$ ( ¡ % ¡ / 0 ( J5 ( 1 M 5 ¡ / W ¡ %7 N N+ , ( 5 N V ( * '� * ¡ � + G 1 ¡ ' � 0 ( J5 ( 1 � /� % * ( ,   V+y � h+ / 1 y N5 / % (+ , T� * ' ( H 0 ( J5 ( 1 � /� % * ( ,   V+y N5 / ¡ H z 0 $ B Y Y Y { 0 ( J5 ( 1 � /� % * ( ,   V+y N5 / % (+ , T� * ' ( H 0 ( J5 ( 1 � /� % * ( ,   V+£ ù `a � b � c û a ù ¦ ø d � ø e c̀ � a b Ó ù f û � a ù b ø ù c� � Ô � a c øg c û a ù ¨ ø ÷ � � c b ø ù c¸ ¹º Î Ê Ö Ù® ¼̄ ³ µ ¿®̄ ¿º ¶ ½ µ 
® µ́ ® ²Â · é « À ¿ ³ ³ Å ¿® ½ µ ¿ ¹º È ³ Ë Ë ³ Ù ½ µ ± ½ µ È ³ ² ¾® ¿ ½ ³ µ �ñ « ó ¸ ¹º ²º̄ ³ ² ¶¼ È ³ ² É ¹º ¾ ½ ®̄ Ë ê® ¼ ¿º Ê ² ³ ¶ ´̄ º ²¼ Øº ± ½¼ ¿ ²® ¿ ½ ³ µ ³ È ¿ ¹º Á ¿ ´ ¶Â » ²º ® ö ® µ ¶ñ · ó Ê® ¼ ¿ ® µ ¶ × ²º ¼ º µ ¿ ¯ ¹º ¾ ½ ®̄ Ë ¼ × ½ Ë Ë® ± º ï Ë º ® °® ± º ²º̄ ³ ² ¶¼ ³ È ¿ ¹º Á ¿ ´ ¶Â » ²º ® ¬® ¼ º ¶ ³ µ ¿ ¹º ½ µ È ³ ² ¾® ¿ ½ ³ µ × ² ³ Ç ½ ¶º ¶ Å Â Î Ê Ö ³ µ · õ 
® µ́ ® ²Â · é « Àö ¿ ¹ º ²º ® ²º Þ É ¹ º ¾ ½ ®̄ Ëê® ¼ ¿º Ê ² ³ ¶ ´̄ º ²¼ Ù ½ ¿ ¹ ½ µ ¿ ¹º Á ¿ ´ ¶ Â » ²º ® ® µ ¶ ¿ ¹º ¿Â × º ¼ ³ È ¯ ¹º ¾ ½ ®̄ Ë Ù® ¼ ¿º ½ µ̄ Ë ´ ¶ º ¼ × º µ ¿º µ ± ½ µº ï Ë ´ Å ² ½ ®̄ ¿ ½ µ ± ³ ½ Ëö ¼ × º µ ¿ È ½ Ë ¿º ²ö ³̄ µ ¿® ¾ ½ µ® ¿º ¶ ²® ± ¼ ® µ ¶ ¼ × º µ ¿ ¾ ½ µº ²® Ë ³ ½ Ë¬ ê ½ ¿ ¹²º ± ® ² ¶¼ ¿ ³ ¿ ¹º ¶º ¿® ½ Ë¼ ³ È ¿ ¹º É ¹ º ¾ ½ ®̄ Ë ê® ¼ ¿ º Ê ² ³ ¶ ´̄ º ²¼ö Î Ê Ö ® ¶Ç ½¼ º ¶ ¿ ³ ± ³ È ³ ² ® ²º̄ ³ ² ¶
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ð ìí ê� ëí êí ëõêú ëñ êõñ òòé ô $÷ôõø! ÷íí ëôé òìõø ô

í ë 6ìéí ëò%
�ø ëûêí ÷#éñ ëêé û èë $õí õêé ÷ñE ëêõø ô'�é ôKñ� ôé êìú ëê� ÷òìôëô

ëø ëûêí ÷û� ëúé ûõø õñ ò
ëø ëûêí ÷#éñ ëêé û $í ÷ûëôôëôê÷òëô÷í )
õñ òí ëú ÷îëú ëêõø ôõñ ò $÷ø õí
÷í óõñé ûô!í ÷ú ô÷éø %� ÷"éñ êëñ ôé ê ï

òéí ëûêûìíí ëñ êé ôõ $$øé ëòê÷ê� ë
ô÷éø ê÷ú ÷)éøé* ëê� ëû� õí óëò
ô $ëûé ëô%

� $$øé ûõ)ø ëê÷êí ëõêô÷éø "é ê�ø ÷" $ëíú ëõ)éøé ê ïõñ ò
� ëõîéø ïû÷ñ êõúéñ õêëò"é ê�ú ëêõø ô%

�!! ëûêé îëñ ëôôòë $ëñ òëñ ê÷ñú ÷é ôêìí ë
û÷ñ êëñ ê÷! ô÷éø õñ òòëûí ëõôëô"é ê�ú ÷é ôêìí ë
û÷ñ êëñ êø ëôôê� õñ-  �%

� ë 6ìéí ë! ìí ê� ëí êí ëõêú ëñ ê! ÷íí ëú ÷îõø ÷!
òëô÷í )ëòû÷ñ êõúéñ õñ êôõñ òê� ìôéñ ûí ëõôë

û÷ôê÷!í ëú ëòé õêé ÷ñ %
õõíé õ)éøé ê ï÷! ëø ëûêíé ûõø û÷ñ òìûêé îé ê ïéñ ô÷éø
ú õ ï)ëéñ òìûëò) ï$í ëôëñ ûë÷! õñ ÷ú õøé ëô

ôìû� õôø õí óë óí õîëø ôõñ òéñ ôìø õêéñ ó
ú õêëíé õø %'�é ôú õ ïí ëòìûëêí ëõêú ëñ ê

ë!! ëûêé îëñ ëôô%
�& ûõîõêé ÷ñ õñ ò� õñ ò!éøø Bé ô $÷ôõøE ëêõø ô 3 õ7ùô 3 èõ7ùô 3 ö ù� ôõñ ò ö ùF ô�&� ôé êìú ëê� ÷ò"� ëí ë) ï

û÷ñ êõúéñ õñ êôõí ëí ëú ÷îëò) ï
ë& ûõîõêé ÷ñ ÷! ê� ëû÷ñ êõúéñ õêëò

ô÷éø õñ òòéí ëûêòé ô $÷ôõø ê÷ø õñ ò!éøøE ÷ôêôéú $ø ëõñ ò 6ìé û# ëôê"õ ïê÷òé ô $÷ôë÷!ø õí óë
î÷ø ìú ë÷! û÷ñ êõúéñ õêëòô÷éø %

ù÷ñ êõúéñ õêé ÷ñé ôí ëú ÷îëòòë!éñé êëø ï%
óé ó� ëí ûëí êõéñ ê ï÷! ôìûûëôô%

/é òëë& $ëíé ëñ ûëéñó ÷ñ ó. ÷ñ ó%
� $$øé ûõ)ø ëê÷õøø "õôêë÷íúé& êìí ëê� õêú ëëêø õñ ò

òé ô $÷ôõøí ëôêíé ûêé ÷ñ êí ëõêú ëñ êôêõñ òõí òô%
ù÷úú ÷ñ $í õûêé ûë! ÷í ô� õøø ÷" 3�é ó�ø ï�

û÷ñ êõúéñ õêëòô÷éø ô%
öí ë� êí ëõêú ëñ êú õ ï)ëí ë 6ìéí ëò! ÷í

û÷ñ êõúéñ õêëòô÷éø ê÷ú ëëêø õñ ò!éøø òé ô $÷ôõø
ûíé êëíé õ � õñ ò!éøø ô $õûëøéúé êëòõñ òîõø ìõ)ø ë%

Kñ òéí ëûêû÷ôêôê÷ê� ëø õñ ò!éøøú õñ õ óëú ëñ ê÷ñ
ú ÷ñé ê÷íéñ óõñ òú õéñ êëñ õñ ûë%

ö ÷êëñ êé õøø ÷ñ ó� êëíúøé õ)éøé êé ëôê÷ø õñ ò!éøø
,ëëòø õí óëî÷ø ìú ë÷! ûø ëõñ )õû#!éøø
ú õêëíé õø ô ,÷õûûëôôê÷ê� ë"÷í#éñ óôé êëìñ êéø

û÷ú $ø ëêé ÷ñ ÷! )õû#!éøøéñ ó
� ëõôêòëôéí õ)ø ëú õñ õ óëú ëñ ê÷ $êé ÷ñ %



������� ��� ����� ��� �� �� �� � �� ���� � ����� ���
� �� ��� ���� �  ��¡ ¢£¤ ¥¡¤ ¦�� §� �� �� � �� ��� �¨�� ��� ©��ª ��� «¬��� ® ¯�� �©�� ���� ��

° �� �� ���� ���� ��� ��� ©©�©©� ���±� ��

¤¤²²¤³® ª�±® ¥¤ ¥® ¥¤ ´° �� �� ´¡ µ� ¬ �¬©�¤ ¥¡ µ
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z ã� ã��à�� �� � ��� ��z ã� ã��à�� �� Nxx ãÿ�� �ã� ã��� ã�ÿ�� ��� �� �
s ��â� ÿà á�â�� 	�N� ��� ��� ã��àây ã� ãx�� �

O����à�� �� ��N� ��� ��� ã��àâ�� �áã� ãx�� �
'� ëíú õø B ëô÷í $êé ÷ñõ7ùô 3 èõ7ùô 3 ö ù� ôõñ ò ö ùF ô�ú ëê� ÷òê÷éñ ûí ëõôëê� ë

î÷ø õêéøé ê ï÷! û÷ñ êõúéñ õñ êô) ï
õ $$ø ïéñ ó� ëõêê÷ê� ëû÷ñ êõúéñ õêëò

ô÷éø ô÷ê� õêê� ëû÷ñ êõúéñ õñ êôûõñ
)ëí ëú ÷îëò�ôë $õí õêëò!í ÷ú ê� ë

ô÷éøú õêíé& %
� ÷"êëú $ëí õêìí ëê� ëíú õø òëô÷í $êé ÷ñ ô ïôêëú ôõí ë

êõí óëêëò! ÷í ô÷éø ôû÷ñ êõúéñ õêëò"é ê� õ7ùô 3
èõ7ùôõñ ò! ìëø û÷ú $÷ñ ëñ êô%
ö�ó ô 3ö ùF ô 3õñ ò $ëôêé ûé òëôûõñ )ëêí ëõêëò"é ê�
�é ó� êëú $ëí õêìí ëê� ëíú õø òëô÷í $êé ÷ñ %
� ëôô $÷øø ìêéñ óú ëê� ÷ò"� ëñ û÷ú $õí ëò"é ê�

éñ ûéñ ëí õêé ÷ñ %
ó õîëîõí ïéñ óòë óí ëëô÷! ë!! ëûêé îëñ ëôô

õ óõéñ ôêê� ë! ìøø ô $ëûêí ìú ÷! ÷í óõñé û
û÷ñ êõúéñ õñ êô öí ÷ûëôô÷í ìñé êûõñ $÷êëñ êé õøø ï)ëîëñ ëí õ)ø ë

ê÷�é ó�ø ïõ)í õôé îë! ëëò
� ëõûêé ÷ñ êéú ëûõñ îõí ï"é ê�! ëëòû÷ñ êëñ êõô

õí ëôìø ê÷! )éñ òéñ ó÷! û÷ñ êõúéñ õñ êô
Kñ ûéñ ëí õêé ÷ñ õ7ùô 3 èõ7ùô 3 ö ù� ôõñ ò ö ùF ô�&� ôé êì÷íéñ� ôé êìêí ëõêú ëñ ê÷!

û÷ñ êõúéñ õêëòô÷éø ôõñ ò� õ* õí ò÷ìô
ú õêëíé õø ô) ïéñ ûéñ ëí õêéñ óéñ ÷í òëí

ê÷)í ëõ# ò÷"ñ û÷ñ êõúéñ õñ êô%� $$øé ûõ)ø ëê÷ô÷éø û÷ñ êõúéñ õêëò"é ê�� õ* õí ò÷ìô
"õôêëôôìû� õôòé ÷&éñ ô 3ö ùF ô 3õñ òû�ø ÷íéñ õêëò

� ïòí ÷ûõí )÷ñ ô% /é òëë& $ëíé ëñ ûëéñó ÷ñ ó. ÷ñ ó%
ù÷úú ÷ñ $í õûêé ûë! ÷í�é ó�ø ï� û÷ñ êõúéñ õêëòô÷éø ô%öí ÷ûëôô $í ÷òìûëôõô�í ëôé òìëô"�é û�

û÷ñ êõéñ ôî÷ø õêéø ë� ëõî ïú ëêõø ô
� ô�í ëôé òìëôø ëõîéñ óê� ëû÷ú )ìôêé ÷ñ ìñé ê

í ë 6ìéí ëô óõôêí ëõêú ëñ ê $íé ÷í ê÷í ëø ëõôë
ù÷ñ êõúéñ õñ êôûõñí ëõûêê÷ëõû� ÷ê� ëí

! ÷íúéñ óú ÷í ëî÷ø õêéø ëõñ òê÷&é ûû÷ú $÷ìñ òô
"�é û�ú õ ïí ë 6ìéí ë)í ëõ#éñ óò÷"ñéñ õ

ûõìôêé û 6ìëñ û�
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ßà áâ ã9å5ç'í ëõêú ëñ ê' ëû�ñ ÷ø ÷ óé ëô! ÷í ù÷ñ êõúéñ õêëòêí ÷ìñ ò"õêëí
z ã� ã��à�� �� � ��� ��z ã� ã��à�� �� Nxx ãÿ�� �ã� ã��� ã�ÿ�� ��� �� �

s ��â� ÿà á�â�� 	à� �N� ��� ��� ã��àây ã� ãx�� �O����à�� �� �à� �N� ��� ��� ã��àâ�� �áã� ãx�� �
õõ $÷ìí ë& êí õûêé ÷ñ � êí ÷ìñ ò"õêëí ë& êí õûêé ÷ñö ù� ôõõ

ûììúé ôõ $$øé ëòê÷"ëøø (ô +õ)÷îë
"õêëí êõ)ø ëê÷í ëû÷îëí îõ $÷ìí

$� õôëõñ òí ëôé òìõø� ïòí ÷ûõí )÷ñ ô
õñ òê÷� ëø $ú õéñ êõéñ�é ó� "õêëí

êõ)ø ë%ðí ëë $í ÷òìûêõñ ò�÷í
óí ÷ìñ ò"õêëíé ôí ëû÷îëí ëò!í ÷ú

"ëøø ô) ï$ìú $ô%
� ÷"ê÷ú ÷òëí õêëø ï$ëíú ëõ)ø ëú õêëíé õø ô (ôéø êô

õñ òôéø ê ïôõñ òô +%7! êëñ ìôëòê÷ëñ� õñ ûëí ëû÷îëí ï
÷!� ïòí ÷ûõí )÷ñ ô%

/õêëí õñ òîõ $÷ìí êí ëõêú ëñ êé ôê ï$é ûõøø ï
í ë 6ìéí ëò ö� õôëôë $õí õêé ÷ñé ôí ë 6ìéí ëò
Kñé êé õø ôêõí êì $êéú ëôõí ëø ÷ñ óëí ê� õñ ÷ê� ëí

û÷ñ îëñ êé ÷ñ õøú ëê� ÷òô
E ÷òëí õêëê÷ø õí óëûõ $é êõøéñ îëôêú ëñ ê 3

ú ëòé ìú ê÷�é ó� ÷ $ëí õêé ÷ñ õñ ò
ú õéñ êëñ õñ ûëû÷ôêô

B ìõø $� õôë (øé 6ìé òõñ ò îõ $÷ìí + í ëû÷îëí ïõ7ùô 3 èõ7ùôõñ ò ö ù� ôF ÷ê�øé 6ìé òôõñ òîõ $÷ìí ôõí ë
í ëû÷îëí ëò!í ÷ú ôõú ë"ëøø %

êí ÷ìñ ò"õêëí $í ÷òìûêé ÷ñé ô
úéñéúé* ëò 3õñ ò"õêëí êõ)ø ëé ô

ôêõ)éøé* ëò%
êëñ ëí õøø ïø ÷" $ëíú ëõ)éøé ê ïú õêëíé õø ô (ûø õ ï3

ûø õ ïë ïôéø êô 3ôéø êô 3ôéø ê ï�ûø õ ïë ïôõñ òô +%� ë 6ìéí ëô
ôìí! õûëôëõø (ëé ê� ëíñ õêìí õøø ï÷ûûìííéñ óûø õ ï÷í

ú õñ� ú õòë +ê÷ $í ëîëñ êô� ÷í ê� ûéí ûìé êéñ ó÷!
îõûììú % óé ó� îõûììúéñ ûí ëõôëô óí ÷ìñ ò"õêëí õñ ò

$í ÷òìûêí ëû÷îëí ï% Eéñéúé* ëôòí õ"ò÷"ñ õñ ò� ôú ëõíéñ ó� ÷!
$í ÷òìûê% �& $ëòé êëôôé êëûø ëõñ ì $) ïí ëû÷îëíéñ óõøø

� ïòí ÷ûõí )÷ñ $� õôëô%
=ôìõøø ïí ë 6ìéí ëôîõ $÷ìí õñ ò óí ÷ìñ ò"õêëí

êí ëõêú ëñ ê ö� õôëôë $õí õêé ÷ñé ôí ë 6ìéí ëò
� ÷ñ óëíéñé êé õø ôêõí êì $êéú ë

óé ó� ëí ûõ $é êõø û÷ôêô
è#éúúéñ ó ô ïôêëú ôö ù� ôðí ëë $í ÷òìûêé ôí ëû÷îëí ëò!í ÷ú õ

$é ê÷í êí ëñ û� "é ê� ÷ìêí ëû÷îëíéñ ó
óí ÷ìñ ò"õêëí

� $$øé ûõ)ø ëê÷ôëêêéñ óôéñ "�é û� ê� ëõú ÷ìñ ê÷!
!í ëë $í ÷òìûêé ôôú õøø õñ òë&é ôêôéñ $ëíú ëõ)ø ë
û÷ñ òìé êôôìû� õôìêéøé ê ï)ëòòéñ ó÷í )ìíé ëò

ìñ òëí óí ÷ìñ ò÷ $ëñ ôêí ìûêìí ëô%
� ÷"û÷ôêõñ òôéú $ø ë÷ $ëí õêé ÷ñ õñ ò

ú õéñ êëñ õñ ûë% K òëõø! ÷í ô� õøø ÷" óí ÷ìñ ò"õêëíø ëîëø õñ òô÷éø
ë& ûõîõêé ÷ñ "÷í# ô%

� ëû÷îëí ïí õêëôòë $ëñ ò÷ñ $é ê�êí ëñ û� ôé* ë
ðí ë 6ìëñ êú ëòé õí ë $ø õûëú ëñ ê

� ë 6ìéí ëôú õñ ìõø õò 0ìôêú ëñ ê
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z ã� ã��à�� �� � ��� ��z ã� ã��à�� �� Nxx ãÿ�� �ã� ã��� ã�ÿ�� ��� �� �
s ��â� ÿà á�â�� 	à� �N� ��� ��� ã��àây ã� ãx�� �O����à�� �� �à� �N� ��� ��� ã��àâ�� �áã� ãx�� �

ðí ëë $í ÷òìûê í ëû÷îëí ï"é ê� "õêëí êõ)ø ë òë $í ëôôé ÷ñö ù� ôðí ëë $í ÷òìûêé ôí ëû÷îëí ëò!í ÷ú õ
"ëøø ÷í êí ëñ û� õø ÷ñ ó"é ê�

óí ÷ìñ ò"õêëí %êí ÷ìñ ò"õêëíé ô
$ìú $ëòê÷ûí ëõêëû÷ñ ë÷!

òë $í ëôôé ÷ñéñ "õêëí êõ)ø ëê÷ë& $õñ ò
õí ëõ÷!éñ!ø ìëñ ûë%

� ë 6ìéí ëôú ÷òëí õêëø ï$ëíú ëõ)ø ëê÷ $ëíú ëõ)ø ë
ôì)ôìí! õûëú õêëíé õø ô (ôéø êô 3ôõñ òô 3õñ ò óí õîëø ô +%

ùõñ )ëìôëòéñ ôëêêéñ ó"é ê� òëë $"õêëí êõ)ø ëô%
7! êëñ ìôëòéñø ÷ñ óêëíú (� - ïëõí +í ëú ëòé õø

õûêé ÷ñ ô%öí ÷òìûëò óí ÷ìñ ò"õêëí ûõñ )ë
ë& $ëñ ôé îëê÷êí ëõê% � ëû÷îëí ëò óí ÷ìñ ò"õêëí ûõñ )ë÷& ïóëñ õêëòõñ ò

í ë� éñ 0ëûêëò! ÷í )é ÷í ëú ëòé õêé ÷ñ %
� ëû÷îëí ëò!ø ìé òôìôìõøø ïí ë 6ìéí ë

êí ëõêú ëñ ê öí ÷òìûêûõñ )ë� ôú ëõí ëò� õûí ÷ôôõí ëõ÷!
òë $í ëôôé ÷ñí ëôìø êéñ óéñ óí ëõêëí! ÷íú õêé ÷ñ

ôê÷í õ óë óé ó� ëí $ëíú ëõ)éøé ê ï! ÷íú õêé ÷ñ ôú õ ï
í ë 6ìéí ë�é ó� $ìú $éñ óí õêëô

/ëøøñ ëê"÷í# òëôé óñí ë 6ìéí ëôûõ $êìí ë
* ÷ñ ëõñ õø ïôé ô

ö ëíú ëõ)ø ë � ëõûêé îë F õííé ëí ôE ëêõø ô 3 õ7ùô 3 èõ7ùô 3 ö ù� ôõñ ò ö ùF ôKñ� ôé êìêí ëõêú ëñ ê÷! û÷ñ êõúéñ õêëò
"õêëí ) ïú ëõñ ô÷! ëñ óéñ ëëíéñ óõñ ò

ìôë÷!í ëõûêé îëú õêëíé õø ô%
� $$øé ûõ)ø ëê÷ óí ÷ìñ ò"õêëí û÷ñ êõúéñ õêëò"é ê�

î÷ø õêéø ë÷í óõñé ûû÷ú $÷ìñ òô 3ú ëêõø ô 3õñ ò
í õòé ÷õûêé îëû÷ñ êõúéñ õñ êô%

ù÷úú ÷ñú ëê� ÷ò! ÷íí ëòìûéñ óû�ø ÷íéñ õêëò
û÷ñ êõúéñ õñ êôôìû� õô' ù� õñ òö ù� %

�!! ëûêé îëú ëê� ÷ò! ÷íéúú ÷)éøé*éñ óú ëêõø ôôìû�
õôìí õñé ìú 3û�í ÷úé ìú õñ òõí ôëñé û%

E ëê� ÷ò÷ñø ïõ $$øé ëôê÷í ëø õêé îëø ïô� õøø ÷"
õ 6ìé! ëí ô 'í ëõêú ëñ êë!! ëûêé îëñ ëôôé ô�é ó�ø ï

òë $ëñ òëñ ê÷ñ óí ÷ìñ ò"õêëí û� ëúé ôêí ï�
!ø ÷"í õêë 3 óí ÷ìñ ò óë÷û� ëúé ôêí ï3ôé êë

ê÷ $÷ óí õ $� ï3ôëõô÷ñ õø û� õñ óëôéñ
� ïòí ÷ óë÷ø ÷ óé ûõø û÷ñ òé êé ÷ñ ô%











































































































































































Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Site Owner/ Client

Property Address

Person Conducting the Questionnaire 

(name & position)

Authorised Owner/ Client Representative 

(if applicable) (name, position & telephone)

Number of employees:

- Full-time:

- Part-time:

- Temporary/Seasonal:

Maximum no. of people on site at any time:

Typical hours of operation:

Number of shifts:

Days per week:

Weeks per year:

Scheduled plant shut-down:

Detail the main sources of energy at the site:

Gas (Yes/No)

Electricity (Yes/No)

Coal (Yes/No)

Oil (Yes/No)

Other (Yes/No)

0700 - 1900

2 shifts

6 days

52 weeks

June 2016

No

Yes

No

Diesel

No

1) GENERAL SITE DETAILS

2)  ACTIVITIES

Briefly describe activities carried out on site, including types of products/chemicals/materials handled.

Obtain a flow schematic if possible.

KWP Quarry Co. Ltd. (ARQ-01)

Anderson Road

Jacky Chan and Arnold Lee

Justin Chan

416

N/A

N/A

416

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

What is the total site area:

What area of the site is covered by buildings (%):

Please list all current and previous owners/occupiers if 

possible.

Is a site plan available? (Yes/No) 

If yes, please attach.

Are there any other parties on site as tenants or sub-

tenants? (Yes/No)

If yes, identify those parties.

Describe surrounding land use (residential, industrial, 

rural, etc.) and identify neighbouring facilities and 

types of industry.

North:

South:

East:

West:

Describe the topography of the area (flat terrain, rolling 

hills, mountains, by a large body of water, vegetation, 

etc.).

State the size and location of the nearest residential 

communities.

Are there any sensitive habitats nearby, such as 

nature reserves, parks, wetlands, or sites of special 

scientific interest?

Quarry site

K. Wah Asphalt Plant

No

Previous Owner: K. Wah Quarry Ltd. 

No

- Shun Chi Estate, Shun Tin Estate, Shun On Estate, Shun Lee 

Estate to the west;

- Sau Mau Ping Estate and Sau Mau Ping South Estate to the 

southwest; and

- Po Tat Estate to the south.

Flat terrain, rock

K. Wah Construction Products Ltd.

Anderson Road

No

4,087 m
2

50%

3) SITE DESCRIPTION

This section is intended to gather information on site setting and environmental receptors on, adjacent or close to the site.



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. What are the main activities/operations at the above 

address?
--

Site office, site vehicle and equipment maintenance 

workshops, material storage and fuel station

2. How long have you been occupying the site? -- Since 1997

3. Were you the first occupant on site? (If yes, what 

was the usage of the site prior to occupancy.)
Yes Quarry site

4. Prior to your occupancy, who occupied the site? -- K.Wah Quarry Ltd.

5. What were the main activities/operations during 

their occupancy?
-- Quarry site

6. Have there been any major changes in operations 

carried out at the site in the last 10 years?
No

7. Have any polluting activities been carried out in the 

vicinity of the site in the past?
No

8. To the best of your knowledge, has the site ever 

been used as a petrol filling station/car service 

garage?

Yes

9. Are there any boreholes/wells or natural springs 

either on the site or in the surrounding area?
No

10. Do you have any registered hazardous 

installations as defined under relevant ordinances? (If 

yes, please provide details.)

Yes
Underground diesel tank, chemical waste storage 

room

11. Are any chemicals used in your daily operations? 

(If yes, please provide details.)
Yes Diesel fuels, lubricants, grease and solvents

- Where do you store these chemicals?
Underground disesl tank, chemical storage room 

within the site

12. Material inventory lists, including quantities and 

locations available? (If yes, how often are these 

inventories updated?)

No

13. Has the facility produced a separate hazardous 

substance inventory?
No

14. Have there ever been any incidents or accidents 

(e.g. spills, fires, injuries, etc.) involving any of these 

materials? (If yes, please provide details.)

No No records of incidents

15. How are materials received (e.g. rail, truck, etc.) 

and stored on site (e.g. drums, tanks, carboys, bays, 

silos, cisterns, vaults and cylinders)?

--
Chemicals was received by truck, stored on site 

using drums

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

16. Do you have any underground storage tanks? (If 

yes, please provide details.)
Yes

- How many underground storage tanks do you 

have on site?
One

- What are the tanks constructed of? Steel

- What are the contents of these tanks? Diesel

- Are the pipelines above or below ground? Below ground

- If the pipelines are below ground, has any leak 

and integrity testing been performed?
No testing

- Have there been any spills associated with these 

tanks?
No 

17. Are there any disused underground storage tanks? No

18. Do you have regular check for any spillage and 

monitoring of chemicals handled? (If yes, please 

provide details.)

No

19. How are the wastes disposed of? -- Chemical waste collected by the licence collector

20. Have you ever received any notices of violation of 

environmental regulations or received public 

complains? (If yes, please provide details.)

No

21. Have any spills occurred on site? (If yes, please 

provide details)
No

- When did the spill occur?

- What were the substances spilled?

- What was the quantity of material spilled?

- Did you notify the relevant departments of the 

spill?

- What were the actions taken to clean up the 

spill?

- What were the areas affected?

22. Do you have any records of major renovation of 

your site or re-arrangement of underground utilities, 

pipe work/underground tanks? (If yes, please provide 

details.)

No

23. Have disused underground tanks been removed or 

otherwise secured (e.g. concrete, sand, etc.)?
Nil

24. Are there any known contaminations on site? (If 

yes, please provide details.)
No

25. Has the site ever been remediated? (If yes, please 

provide details.)
No

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER (CONTINUED)



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. Are chemical storage areas provided with 

secondary containment (i.e. bund walls and floors)?
Yes Chemical storage area is a concrete building

2. What are the conditions of the bund walls and 

floors?
-- Good condition and intact, no oil stains

3. Are any surface water drains located near to drum 

storage and unloading areas?
No

4. Are any solid or liquid waste (other than wastewater) 

generated at the site? (If yes, please provide details.)
Yes Waste lubricant oil, solvents

5. Is there a storage site for the wastes? Yes Chemical waste storage area in site office area

6. Is there an on-site landfill? No

7. Were any stressed vegetation noted on site during 

the site reconnaissance? (If yes, please indicate 

location and approximate size.)

No

8. Were any stained surfaces noted on-site during the 

site reconnaissance? (If yes, please provide details.)
No

9. Are there any potential off-site sources of 

contamination?
No

10. Does the site have any equipment which might 

contain polychlorinated biphenyls (PCBs)?
Yes Electrical substation to the west of the entrance

11. Are there any sumps, effluent pits, interceptors or 

lagoons on site?
No

12. Any noticeable odours during site walkover? No

13. Are any of the following chemicals used on site: 

fuels, lubricating oils, hydraulic fluids, cleaning 

solvents, used chemical solutions, acids, anti-

corrosive paints, thinners, coal, ash, oily tanks and 

bilge sludge, metal wastes, wood preservatives, and 

polyurethane foam?

Yes Fuel, lubricating oil, solvent

5) OBSERVATIONS

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Site Owner/ Client

Property Address

Person Conducting the Questionnaire 

(name & position)

Authorised Owner/ Client Representative 

(if applicable) (name, position & telephone)

Number of employees:

- Full-time:

- Part-time:

- Temporary/Seasonal:

Maximum no. of people on site at any time:

Typical hours of operation:

Number of shifts:

Days per week:

Weeks per year:

Scheduled plant shut-down:

Detail the main sources of energy at the site:

Gas (Yes/No)

Electricity (Yes/No)

Coal (Yes/No)

Oil (Yes/No)

Other (Yes/No)

39

1) GENERAL SITE DETAILS

K. Wah Asphalt Plant (ARQ-02)

Anderson Road

Jacky Chan and Arnold Lee

Steven Leung

2)  ACTIVITIES

Briefly describe activities carried out on site, including types of products/chemicals/materials handled.

Obtain a flow schematic if possible.

39

N/A

N/A

0700 - 1900

2 shifts

6 days

52 weeks

June 2016

No

Yes

No

Diesel

No



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

What is the total site area:

What area of the site is covered by buildings (%):

Please list all current and previous owners/occupiers if 

possible.

Is a site plan available? (Yes/No) 

If yes, please attach.

Are there any other parties on site as tenants or sub-

tenants? (Yes/No)

If yes, identify those parties.

Describe surrounding land use (residential, industrial, 

rural, etc.) and identify neighbouring facilities and 

types of industry.

North:

South:

East:

West:

Describe the topography of the area (flat terrain, rolling 

hills, mountains, by a large body of water, vegetation, 

etc.).

State the size and location of the nearest residential 

communities.

Are there any sensitive habitats nearby, such as 

nature reserves, parks, wetlands, or sites of special 

scientific interest?

This section is intended to gather information on site setting and environmental receptors on, adjacent or close to the site.

5,657 m
2

40%

No

3) SITE DESCRIPTION

No

No

KWP Quarry Co. Ltd. Site office

KWP Quarry Co. Ltd. Screening plant and crushing plant

K. Wah Construction Products Ltd.

Anderson Road

No

- Shun Chi Estate, Shun Tin Estate, Shun On Estate, Shun Lee 

Estate to the west;

- Sau Mau Ping Estate and Sau Mau Ping South Estate to the 

southwest; and

- Po Tat Estate to the south.

Flat terrain, rock

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. What are the main activities/operations at the above 

address?
--

Asphalt production plant, vehicle and equipment 

workshop, and fuel station

2. How long have you been occupying the site? -- over 10 years

3. Were you the first occupant on site? (If yes, what 

was the usage of the site prior to occupancy.)
Yes Quarry site

4. Prior to your occupancy, who occupied the site? -- K.Wah Quarry Ltd.

5. What were the main activities/operations during 

their occupancy?
-- Quarry site

6. Have there been any major changes in operations 

carried out at the site in the last 10 years?
No

7. Have any polluting activities been carried out in the 

vicinity of the site in the past?
No

8. To the best of your knowledge, has the site ever 

been used as a petrol filling station/car service 

garage?

No

9. Are there any boreholes/wells or natural springs 

either on the site or in the surrounding area?
No

10. Do you have any registered hazardous 

installations as defined under relevant ordinances? (If 

yes, please provide details.)

Yes
Underground diesel tank, chemical waste storage 

room

11. Are any chemicals used in your daily operations? 

(If yes, please provide details.)
Yes Diesel fuels, lubricants, grease and solvents

- Where do you store these chemicals? Underground disesl tank, chemical storage room 

within the site

12. Material inventory lists, including quantities and 

locations available? (If yes, how often are these 

inventories updated?)

No

13. Has the facility produced a separate hazardous 

substance inventory?
No

14. Have there ever been any incidents or accidents 

(e.g. spills, fires, injuries, etc.) involving any of these 

materials? (If yes, please provide details.)

No No records of incidents

15. How are materials received (e.g. rail, truck, etc.) 

and stored on site (e.g. drums, tanks, carboys, bays, 

silos, cisterns, vaults and cylinders)?

--
Chemicals was received by truck, stored on site 

using drums

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

16. Do you have any underground storage tanks? (If 

yes, please provide details.)
Yes

- How many underground storage tanks do you 

have on site?
One

- What are the tanks constructed of? Steel

- What are the contents of these tanks? Diesel

- Are the pipelines above or below ground? Below ground

- If the pipelines are below ground, has any leak 

and integrity testing been performed?
No testing

- Have there been any spills associated with these 

tanks?
No 

17. Are there any disused underground storage tanks? No

18. Do you have regular check for any spillage and 

monitoring of chemicals handled? (If yes, please 

provide details.)

No

19. How are the wastes disposed of? -- Chemical waste collected by the licence collector

20. Have you ever received any notices of violation of 

environmental regulations or received public 

complains? (If yes, please provide details.)

No

21. Have any spills occurred on site? (If yes, please 

provide details)
No

- When did the spill occur?

- What were the substances spilled?

- What was the quantity of material spilled?

- Did you notify the relevant departments of the 

spill?

- What were the actions taken to clean up the 

spill?

- What were the areas affected?

22. Do you have any records of major renovation of 

your site or re-arrangement of underground utilities, 

pipe work/underground tanks? (If yes, please provide 

details.)

-- Chemical waste collected by the licence collector

23. Have disused underground tanks been removed or 

otherwise secured (e.g. concrete, sand, etc.)?
No

24. Are there any known contaminations on site? (If 

yes, please provide details.)
No

25. Has the site ever been remediated? (If yes, please 

provide details.)
No

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER (CONTINUED)

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. Are chemical storage areas provided with 

secondary containment (i.e. bund walls and floors)?
Yes

Chemical storage area is a steel cabinet with 

bunding filled with sand

2. What are the conditions of the bund walls and 

floors?
-- Good condition, no oil stains

3. Are any surface water drains located near to drum 

storage and unloading areas?
No

4. Are any solid or liquid waste (other than wastewater) 

generated at the site? (If yes, please provide details.)
Yes Waste lubricant oil, solvents

5. Is there a storage site for the wastes? Yes
Chemical waste storage area in maintenance 

workshop

6. Is there an on-site landfill? No

7. Were any stressed vegetation noted on site during 

the site reconnaissance? (If yes, please indicate 

location and approximate size.)

No

8. Were any stained surfaces noted on-site during the 

site reconnaissance? (If yes, please provide details.)
No

9. Are there any potential off-site sources of 

contamination?
No

10. Does the site have any equipment which might 

contain polychlorinated biphenyls (PCBs)?
No

11. Are there any sumps, effluent pits, interceptors or 

lagoons on site?
No

12. Any noticeable odours during site walkover? No

13. Are any of the following chemicals used on site: 

fuels, lubricating oils, hydraulic fluids, cleaning 

solvents, used chemical solutions, acids, anti-

corrosive paints, thinners, coal, ash, oily tanks and 

bilge sludge, metal wastes, wood preservatives, and 

polyurethane foam?

Yes Fuel, lubricating oil, solvent

5) OBSERVATIONS



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Site Owner/ Client

Property Address

Person Conducting the Questionnaire 

(name & position)

Authorised Owner/ Client Representative 

(if applicable) (name, position & telephone)

Number of employees:

- Full-time:

- Part-time:

- Temporary/Seasonal:

Maximum no. of people on site at any time:

Typical hours of operation:

Number of shifts:

Days per week:

Weeks per year:

Scheduled plant shut-down:

Detail the main sources of energy at the site:

Gas (Yes/No)

Electricity (Yes/No)

Coal (Yes/No)

Oil (Yes/No)

Other (Yes/No)

40

1) GENERAL SITE DETAILS

K. Wah Construction Products Ltd. (ARQ-03)

Anderson Road

Jacky Chan and Arnold Lee

Alex Lam

2)  ACTIVITIES

Briefly describe activities carried out on site, including types of products/chemicals/materials handled.

Obtain a flow schematic if possible.

40

N/A

N/A

0700 - 1900

2 shifts

6 days

52 weeks

June 2016

No

Yes

No

Diesel

No

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

What is the total site area:

What area of the site is covered by buildings (%):

Please list all current and previous owners/occupiers if 

possible.

Is a site plan available? (Yes/No) 

If yes, please attach.

Are there any other parties on site as tenants or sub-

tenants? (Yes/No)

If yes, identify those parties.

Describe surrounding land use (residential, industrial, 

rural, etc.) and identify neighbouring facilities and 

types of industry.

North:

South:

East:

West:

Describe the topography of the area (flat terrain, rolling 

hills, mountains, by a large body of water, vegetation, 

etc.).

State the size and location of the nearest residential 

communities.

Are there any sensitive habitats nearby, such as 

nature reserves, parks, wetlands, or sites of special 

scientific interest?

This section is intended to gather information on site setting and environmental receptors on, adjacent or close to the site.

5,552 m
2

40%

No

3) SITE DESCRIPTION

No

No

Quarry site

KWP Quarry Co. Ltd. Screening plant and crushing plant

Quarry site

KWP Quarry Co. Ltd. Site office

No

- Shun Chi Estate, Shun Tin Estate, Shun On Estate, Shun Lee 

Estate to the west;

- Sau Mau Ping Estate and Sau Mau Ping South Estate to the 

southwest; and

- Po Tat Estate to the south.

Flat terrain, rock



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. What are the main activities/operations at the above 

address?
--

Brick production, site vehicle and equipment 

maintenance workshop

2. How long have you been occupying the site? -- Over 15 years

3. Were you the first occupant on site? (If yes, what 

was the usage of the site prior to occupancy.)
Yes Quarry site

4. Prior to your occupancy, who occupied the site? -- K.Wah Quarry Ltd.

5. What were the main activities/operations during 

their occupancy?
-- Quarry site

6. Have there been any major changes in operations 

carried out at the site in the last 10 years?
No

7. Have any polluting activities been carried out in the 

vicinity of the site in the past?
No

8. To the best of your knowledge, has the site ever 

been used as a petrol filling station/car service 

garage?

No

9. Are there any boreholes/wells or natural springs 

either on the site or in the surrounding area?
No

10. Do you have any registered hazardous 

installations as defined under relevant ordinances? (If 

yes, please provide details.)

Yes Chemical waste storage room

11. Are any chemicals used in your daily operations? 

(If yes, please provide details.)
Yes Lubricants, grease and solvents

- Where do you store these chemicals?
Chemical storage room within the production plant

12. Material inventory lists, including quantities and 

locations available? (If yes, how often are these 

inventories updated?)

No

13. Has the facility produced a separate hazardous 

substance inventory?
No

14. Have there ever been any incidents or accidents 

(e.g. spills, fires, injuries, etc.) involving any of these 

materials? (If yes, please provide details.)

No No records of incidents

15. How are materials received (e.g. rail, truck, etc.) 

and stored on site (e.g. drums, tanks, carboys, bays, 

silos, cisterns, vaults and cylinders)?

--
Chemicals was received by truck, stored on site 

using drums

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

16. Do you have any underground storage tanks? (If 

yes, please provide details.)
No

- How many underground storage tanks do you 

have on site?

- What are the tanks constructed of?

- What are the contents of these tanks?

- Are the pipelines above or below ground?

- If the pipelines are below ground, has any leak 

and integrity testing been performed?

- Have there been any spills associated with these 

tanks?

17. Are there any disused underground storage tanks? No

18. Do you have regular check for any spillage and 

monitoring of chemicals handled? (If yes, please 

provide details.)

No

19. How are the wastes disposed of? -- Chemical waste collected by the licence collector

20. Have you ever received any notices of violation of 

environmental regulations or received public 

complains? (If yes, please provide details.)

No

21. Have any spills occurred on site? (If yes, please 

provide details)
No

- When did the spill occur?

- What were the substances spilled?

- What was the quantity of material spilled?

- Did you notify the relevant departments of the 

spill?

- What were the actions taken to clean up the 

spill?

- What were the areas affected?

22. Do you have any records of major renovation of 

your site or re-arrangement of underground utilities, 

pipe work/underground tanks? (If yes, please provide 

details.)

No

23. Have disused underground tanks been removed or 

otherwise secured (e.g. concrete, sand, etc.)?
No

24. Are there any known contaminations on site? (If 

yes, please provide details.)
No

25. Has the site ever been remediated? (If yes, please 

provide details.)
No

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER (CONTINUED)



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. Are chemical storage areas provided with 

secondary containment (i.e. bund walls and floors)?
Yes Drip tray is used

2. What are the conditions of the bund walls and 

floors?
No Good condition, no oil stains

3. Are any surface water drains located near to drum 

storage and unloading areas?
No

4. Are any solid or liquid waste (other than wastewater) 

generated at the site? (If yes, please provide details.)
Yes Waste lubricant oil, solvents

5. Is there a storage site for the wastes? Yes
Chemical waste storage area in maintenance 

workshop

6. Is there an on-site landfill? No

7. Were any stressed vegetation noted on site during 

the site reconnaissance? (If yes, please indicate 

location and approximate size.)

No

8. Were any stained surfaces noted on-site during the 

site reconnaissance? (If yes, please provide details.)
No

9. Are there any potential off-site sources of 

contamination?
No

10. Does the site have any equipment which might 

contain polychlorinated biphenyls (PCBs)?
Yes Electric sub-station near the entrance

11. Are there any sumps, effluent pits, interceptors or 

lagoons on site?
No

12. Any noticeable odours during site walkover? No

13. Are any of the following chemicals used on site: 

fuels, lubricating oils, hydraulic fluids, cleaning 

solvents, used chemical solutions, acids, anti-

corrosive paints, thinners, coal, ash, oily tanks and 

bilge sludge, metal wastes, wood preservatives, and 

polyurethane foam?

Yes Fuel, lubricating oil, solvent

5) OBSERVATIONS

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Site Owner/ Client

Property Address

Person Conducting the Questionnaire 

(name & position)

Authorised Owner/ Client Representative 

(if applicable) (name, position & telephone)

Number of employees:

- Full-time:

- Part-time:

- Temporary/Seasonal:

Maximum no. of people on site at any time:

Typical hours of operation:

Number of shifts:

Days per week:

Weeks per year:

Scheduled plant shut-down:

Detail the main sources of energy at the site:

Gas (Yes/No)

Electricity (Yes/No)

Coal (Yes/No)

Oil (Yes/No)

Other (Yes/No)

416

1) GENERAL SITE DETAILS

KWP Quarry Co. Ltd. (ARQ-04)

Anderson Road

Jacky Chan and Arnold Lee

Justin Chan

2)  ACTIVITIES

Briefly describe activities carried out on site, including types of products/chemicals/materials handled.

Obtain a flow schematic if possible.

416

N/A

N/A

0700 - 1900

2 shifts

6 days

52 weeks

June 2016

No

Yes

No

No

No



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

What is the total site area:

What area of the site is covered by buildings (%):

Please list all current and previous owners/occupiers if 

possible.

Is a site plan available? (Yes/No) 

If yes, please attach.

Are there any other parties on site as tenants or sub-

tenants? (Yes/No)

If yes, identify those parties.

Describe surrounding land use (residential, industrial, 

rural, etc.) and identify neighbouring facilities and 

types of industry.

North:

South:

East:

West:

Describe the topography of the area (flat terrain, rolling 

hills, mountains, by a large body of water, vegetation, 

etc.).

State the size and location of the nearest residential 

communities.

Are there any sensitive habitats nearby, such as 

nature reserves, parks, wetlands, or sites of special 

scientific interest?

3) SITE DESCRIPTION

Flat terrain, rock and fill materials

This section is intended to gather information on site setting and environmental receptors on, adjacent or close to the site.

29,250 m
2

10%

Previous Owner: K. Wah Quarry Ltd. 

No

No

K. Wah Asphalt Plant and K. Wah Construction Products Ltd.

K.Wah Concrete Pland and Anderson Concrete Ltd.

Quarry site

Anderson Road

- Shun Chi Estate, Shun Tin Estate, Shun On Estate, Shun Lee 

Estate to the west;

- Sau Mau Ping Estate and Sau Mau Ping South Estate to the 

southwest; and

- Po Tat Estate to the south.

No

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. What are the main activities/operations at the above 

address?
--

Screening plant, crushing plant, stockpilies area and 

maintenance workshop

2. How long have you been occupying the site? -- Since 1997

3. Were you the first occupant on site? (If yes, what 

was the usage of the site prior to occupancy.)
Yes Quarry site

4. Prior to your occupancy, who occupied the site? -- K.Wah Quarry Ltd.

5. What were the main activities/operations during 

their occupancy?
-- Quarry site

6. Have there been any major changes in operations 

carried out at the site in the last 10 years?
No

7. Have any polluting activities been carried out in the 

vicinity of the site in the past?
No

8. To the best of your knowledge, has the site ever 

been used as a petrol filling station/car service 

garage?

No

9. Are there any boreholes/wells or natural springs 

either on the site or in the surrounding area?
No

10. Do you have any registered hazardous 

installations as defined under relevant ordinances? (If 

yes, please provide details.)

Yes Chemical waste storage room

11. Are any chemicals used in your daily operations? 

(If yes, please provide details.)
Yes Lubricants, grease and solvents

- Where do you store these chemicals? Chemical storage room at site office area

12. Material inventory lists, including quantities and 

locations available? (If yes, how often are these 

inventories updated?)

No

13. Has the facility produced a separate hazardous 

substance inventory?
No

14. Have there ever been any incidents or accidents 

(e.g. spills, fires, injuries, etc.) involving any of these 

materials? (If yes, please provide details.)

No No records of incidents

15. How are materials received (e.g. rail, truck, etc.) 

and stored on site (e.g. drums, tanks, carboys, bays, 

silos, cisterns, vaults and cylinders)?

--
The materials was received by truck, stored on site 

using drums

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

16. Do you have any underground storage tanks? (If 

yes, please provide details.)
No

- How many underground storage tanks do you 

have on site?

- What are the tanks constructed of?

- What are the contents of these tanks?

- Are the pipelines above or below ground?

- If the pipelines are below ground, has any leak 

and integrity testing been performed?

- Have there been any spills associated with these 

tanks?

17. Are there any disused underground storage tanks? No

18. Do you have regular check for any spillage and 

monitoring of chemicals handled? (If yes, please 

provide details.)

No

19. How are the wastes disposed of? -- Chemical waste collected by the licence collector

20. Have you ever received any notices of violation of 

environmental regulations or received public 

complains? (If yes, please provide details.)

No

21. Have any spills occurred on site? (If yes, please 

provide details)
No

- When did the spill occur?

- What were the substances spilled?

- What was the quantity of material spilled?

- Did you notify the relevant departments of the 

spill?

- What were the actions taken to clean up the 

spill?

- What were the areas affected?

22. Do you have any records of major renovation of 

your site or re-arrangement of underground utilities, 

pipe work/underground tanks? (If yes, please provide 

details.)

No

23. Have disused underground tanks been removed or 

otherwise secured (e.g. concrete, sand, etc.)?
No

24. Are there any known contaminations on site? (If 

yes, please provide details.)
No

25. Has the site ever been remediated? (If yes, please 

provide details.)
No

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER (CONTINUED)

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. Are chemical storage areas provided with 

secondary containment (i.e. bund walls and floors)?
Yes Drip tray is used

2. What are the conditions of the bund walls and 

floors?
-- Good condition, no oil stains

3. Are any surface water drains located near to drum 

storage and unloading areas?
No

4. Are any solid or liquid waste (other than wastewater) 

generated at the site? (If yes, please provide details.)
Yes Waste lubricant oil, solvents

5. Is there a storage site for the wastes? Yes
Chemical waste storage area in maintenance 

workshop

6. Is there an on-site landfill? No

7. Were any stressed vegetation noted on site during 

the site reconnaissance? (If yes, please indicate 

location and approximate size.)

No

8. Were any stained surfaces noted on-site during the 

site reconnaissance? (If yes, please provide details.)
No

9. Are there any potential off-site sources of 

contamination?
No

10. Does the site have any equipment which might 

contain polychlorinated biphenyls (PCBs)?
No

11. Are there any sumps, effluent pits, interceptors or 

lagoons on site?
No

12. Any noticeable odours during site walkover? No

13. Are any of the following chemicals used on site: 

fuels, lubricating oils, hydraulic fluids, cleaning 

solvents, used chemical solutions, acids, anti-

corrosive paints, thinners, coal, ash, oily tanks and 

bilge sludge, metal wastes, wood preservatives, and 

polyurethane foam?

Yes Lubricating oil, solvent

5) OBSERVATIONS



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Site Owner/ Client

Property Address

Person Conducting the Questionnaire 

(name & position)

Authorised Owner/ Client Representative 

(if applicable) (name, position & telephone)

Number of employees:

- Full-time:

- Part-time:

- Temporary/Seasonal:

Maximum no. of people on site at any time:

Typical hours of operation:

Number of shifts:

Days per week:

Weeks per year:

Scheduled plant shut-down:

Detail the main sources of energy at the site:

Gas (Yes/No)

Electricity (Yes/No)

Coal (Yes/No)

Oil (Yes/No)

Other (Yes/No)

82

1) GENERAL SITE DETAILS

K. Wah Concrete Plant (ARQ-05)

Anderson Road

Jacky Chan and Arnold Lee

Simon Kwong

2)  ACTIVITIES

Briefly describe activities carried out on site, including types of products/chemicals/materials handled.

Obtain a flow schematic if possible.

82

N/A

N/A

0700 - 1900

2 shifts

6 days

52 weeks

June 2016

No

Yes

No

No

No

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

What is the total site area:

What area of the site is covered by buildings (%):

Please list all current and previous owners/occupiers if 

possible.

Is a site plan available? (Yes/No) 

If yes, please attach.

Are there any other parties on site as tenants or sub-

tenants? (Yes/No)

If yes, identify those parties.

Describe surrounding land use (residential, industrial, 

rural, etc.) and identify neighbouring facilities and 

types of industry.

North:

South:

East:

West:

Describe the topography of the area (flat terrain, rolling 

hills, mountains, by a large body of water, vegetation, 

etc.).

State the size and location of the nearest residential 

communities.

Are there any sensitive habitats nearby, such as 

nature reserves, parks, wetlands, or sites of special 

scientific interest?

This section is intended to gather information on site setting and environmental receptors on, adjacent or close to the site.

6,946 m
2

30%

Previous Owner: K. Wah Quarry Ltd. 

3) SITE DESCRIPTION

No

No

KWP Quarry Co. Ltd. Crushing plant and screening plant

Quarry site

Anderson Concrete Plant

Anderson Road

No

- Shun Chi Estate, Shun Tin Estate, Shun On Estate, Shun Lee 

Estate to the west;

- Sau Mau Ping Estate and Sau Mau Ping South Estate to the 

southwest; and

- Po Tat Estate to the south.

Flat terrain, fill materials



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. What are the main activities/operations at the above 

address?
Yes Concrete production plant, equipment maintenance

2. How long have you been occupying the site? -- Over 10 years

3. Were you the first occupant on site? (If yes, what 

was the usage of the site prior to occupancy.)
Yes Quarry site

4. Prior to your occupancy, who occupied the site? -- K.Wah Quarry Ltd.

5. What were the main activities/operations during 

their occupancy?
-- Quarry site

6. Have there been any major changes in operations 

carried out at the site in the last 10 years?
No

7. Have any polluting activities been carried out in the 

vicinity of the site in the past?
No

8. To the best of your knowledge, has the site ever 

been used as a petrol filling station/car service 

garage?

No

9. Are there any boreholes/wells or natural springs 

either on the site or in the surrounding area?
No

10. Do you have any registered hazardous 

installations as defined under relevant ordinances? (If 

yes, please provide details.)

Yes Chemical waste storage room

11. Are any chemicals used in your daily operations? 

(If yes, please provide details.)
Yes Lubricants, grease and solvents

- Where do you store these chemicals? Chemical storage room within the site

12. Material inventory lists, including quantities and 

locations available? (If yes, how often are these 

inventories updated?)

No

13. Has the facility produced a separate hazardous 

substance inventory?
No

14. Have there ever been any incidents or accidents 

(e.g. spills, fires, injuries, etc.) involving any of these 

materials? (If yes, please provide details.)

No No records of incidents

15. How are materials received (e.g. rail, truck, etc.) 

and stored on site (e.g. drums, tanks, carboys, bays, 

silos, cisterns, vaults and cylinders)?

--
The materials was received by truck, stored on site 

using drums

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

16. Do you have any underground storage tanks? (If 

yes, please provide details.)
No

- How many underground storage tanks do you 

have on site?

- What are the tanks constructed of?

- What are the contents of these tanks?

- Are the pipelines above or below ground?

- If the pipelines are below ground, has any leak 

and integrity testing been performed?

- Have there been any spills associated with these 

tanks?

17. Are there any disused underground storage tanks? No

18. Do you have regular check for any spillage and 

monitoring of chemicals handled? (If yes, please 

provide details.)

No

19. How are the wastes disposed of? -- Chemical waste collected by the licence collector

20. Have you ever received any notices of violation of 

environmental regulations or received public 

complains? (If yes, please provide details.)

No

21. Have any spills occurred on site? (If yes, please 

provide details)
No

- When did the spill occur?

- What were the substances spilled?

- What was the quantity of material spilled?

- Did you notify the relevant departments of the 

spill?

- What were the actions taken to clean up the 

spill?

- What were the areas affected?

22. Do you have any records of major renovation of 

your site or re-arrangement of underground utilities, 

pipe work/underground tanks? (If yes, please provide 

details.)

No

23. Have disused underground tanks been removed or 

otherwise secured (e.g. concrete, sand, etc.)?
No

24. Are there any known contaminations on site? (If 

yes, please provide details.)
No

25. Has the site ever been remediated? (If yes, please 

provide details.)
No

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER (CONTINUED)



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. Are chemical storage areas provided with 

secondary containment (i.e. bund walls and floors)?
Yes Drip tray is used

2. What are the conditions of the bund walls and 

floors?
-- Good condition

3. Are any surface water drains located near to drum 

storage and unloading areas?
No

4. Are any solid or liquid waste (other than wastewater) 

generated at the site? (If yes, please provide details.)
Yes Waste lubricant oil, solvents

5. Is there a storage site for the wastes? Yes
Chemical waste storage area in maintenance 

workshop

6. Is there an on-site landfill? No

7. Were any stressed vegetation noted on site during 

the site reconnaissance? (If yes, please indicate 

location and approximate size.)

No

8. Were any stained surfaces noted on-site during the 

site reconnaissance? (If yes, please provide details.)
No

9. Are there any potential off-site sources of 

contamination?
No

10. Does the site have any equipment which might 

contain polychlorinated biphenyls (PCBs)?
No

11. Are there any sumps, effluent pits, interceptors or 

lagoons on site?
No

12. Any noticeable odours during site walkover? No

13. Are any of the following chemicals used on site: 

fuels, lubricating oils, hydraulic fluids, cleaning 

solvents, used chemical solutions, acids, anti-

corrosive paints, thinners, coal, ash, oily tanks and 

bilge sludge, metal wastes, wood preservatives, and 

polyurethane foam?

Yes Lubricating oil, solvent

5) OBSERVATIONS

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Site Owner/ Client

Property Address

Person Conducting the Questionnaire 

(name & position)

Authorised Owner/ Client Representative 

(if applicable) (name, position & telephone)

Number of employees:

- Full-time:

- Part-time:

- Temporary/Seasonal:

Maximum no. of people on site at any time:

Typical hours of operation:

Number of shifts:

Days per week:

Weeks per year:

Scheduled plant shut-down:

Detail the main sources of energy at the site:

Gas (Yes/No)

Electricity (Yes/No)

Coal (Yes/No)

Oil (Yes/No)

Other (Yes/No)

71

1) GENERAL SITE DETAILS

Anderson Concrete Ltd. (ARQ-06)

Anderson Road

Jacky Chan and Arnold Lee

David Lee

2)  ACTIVITIES

Briefly describe activities carried out on site, including types of products/chemicals/materials handled.

Obtain a flow schematic if possible.

71

N/A

N/A

0700 - 1900

2 shifts

6 days

52 weeks

June 2016

No

Yes

No

No

No



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

What is the total site area:

What area of the site is covered by buildings (%):

Please list all current and previous owners/occupiers if 

possible.

Is a site plan available? (Yes/No) 

If yes, please attach.

Are there any other parties on site as tenants or sub-

tenants? (Yes/No)

If yes, identify those parties.

Describe surrounding land use (residential, industrial, 

rural, etc.) and identify neighbouring facilities and 

types of industry.

North:

South:

East:

West:

Describe the topography of the area (flat terrain, rolling 

hills, mountains, by a large body of water, vegetation, 

etc.).

State the size and location of the nearest residential 

communities.

Are there any sensitive habitats nearby, such as 

nature reserves, parks, wetlands, or sites of special 

scientific interest?

This section is intended to gather information on site setting and environmental receptors on, adjacent or close to the site.

4,148 m
2

30%

Previous Owner: K. Wah Quarry Ltd. 

3) SITE DESCRIPTION

No

No

KWP Quarry Co. Ltd. Crushing plant and screening plant

Quarry site

Quarry site

K. Wah Concrete Plant

No

- Shun Chi Estate, Shun Tin Estate, Shun On Estate, Shun Lee 

Estate to the west;

- Sau Mau Ping Estate and Sau Mau Ping South Estate to the 

southwest; and

- Po Tat Estate to the south.

Flat terrain, fill materials

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. What are the main activities/operations at the above 

address?
Yes Concrete production plant, equipment maintenance

2. How long have you been occupying the site? -- Over 10 years

3. Were you the first occupant on site? (If yes, what 

was the usage of the site prior to occupancy.)
Yes Quarry site

4. Prior to your occupancy, who occupied the site? -- K.Wah Quarry Ltd.

5. What were the main activities/operations during 

their occupancy?
-- Quarry site

6. Have there been any major changes in operations 

carried out at the site in the last 10 years?
No

7. Have any polluting activities been carried out in the 

vicinity of the site in the past?
No

8. To the best of your knowledge, has the site ever 

been used as a petrol filling station/car service 

garage?

No

9. Are there any boreholes/wells or natural springs 

either on the site or in the surrounding area?
No

10. Do you have any registered hazardous 

installations as defined under relevant ordinances? (If 

yes, please provide details.)

Yes Chemical waste storage room

11. Are any chemicals used in your daily operations? 

(If yes, please provide details.)
Yes Lubricants, grease and solvents

- Where do you store these chemicals? Chemical storage room within the site

12. Material inventory lists, including quantities and 

locations available? (If yes, how often are these 

inventories updated?)

No

13. Has the facility produced a separate hazardous 

substance inventory?
No

14. Have there ever been any incidents or accidents 

(e.g. spills, fires, injuries, etc.) involving any of these 

materials? (If yes, please provide details.)

No No records of incidents

15. How are materials received (e.g. rail, truck, etc.) 

and stored on site (e.g. drums, tanks, carboys, bays, 

silos, cisterns, vaults and cylinders)?

--
The materials was received by truck, stored on site 

using drums

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

16. Do you have any underground storage tanks? (If 

yes, please provide details.)
No

- How many underground storage tanks do you 

have on site?

- What are the tanks constructed of?

- What are the contents of these tanks?

- Are the pipelines above or below ground?

- If the pipelines are below ground, has any leak 

and integrity testing been performed?

- Have there been any spills associated with these 

tanks?

17. Are there any disused underground storage tanks? No

18. Do you have regular check for any spillage and 

monitoring of chemicals handled? (If yes, please 

provide details.)

No

19. How are the wastes disposed of? -- Chemical waste collected by the licence collector

20. Have you ever received any notices of violation of 

environmental regulations or received public 

complains? (If yes, please provide details.)

No

21. Have any spills occurred on site? (If yes, please 

provide details)
No

- When did the spill occur?

- What were the substances spilled?

- What was the quantity of material spilled?

- Did you notify the relevant departments of the 

spill?

- What were the actions taken to clean up the 

spill?

- What were the areas affected?

22. Do you have any records of major renovation of 

your site or re-arrangement of underground utilities, 

pipe work/underground tanks? (If yes, please provide 

details.)

No

23. Have disused underground tanks been removed or 

otherwise secured (e.g. concrete, sand, etc.)?
No

24. Are there any known contaminations on site? (If 

yes, please provide details.)
No

25. Has the site ever been remediated? (If yes, please 

provide details.)
No

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER (CONTINUED)

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. Are chemical storage areas provided with 

secondary containment (i.e. bund walls and floors)?
Yes Drip tray is used

2. What are the conditions of the bund walls and 

floors?
-- Good condition

3. Are any surface water drains located near to drum 

storage and unloading areas?
No

4. Are any solid or liquid waste (other than wastewater) 

generated at the site? (If yes, please provide details.)
Yes Waste lubricant oil, solvents

5. Is there a storage site for the wastes? Yes
Chemical waste storage area in maintenance 

workshop (ARQ-07)

6. Is there an on-site landfill? No

7. Were any stressed vegetation noted on site during 

the site reconnaissance? (If yes, please indicate 

location and approximate size.)

No

8. Were any stained surfaces noted on-site during the 

site reconnaissance? (If yes, please provide details.)
No

9. Are there any potential off-site sources of 

contamination?
No

10. Does the site have any equipment which might 

contain polychlorinated biphenyls (PCBs)?
No

11. Are there any sumps, effluent pits, interceptors or 

lagoons on site?
No

12. Any noticeable odours during site walkover? No

13. Are any of the following chemicals used on site: 

fuels, lubricating oils, hydraulic fluids, cleaning 

solvents, used chemical solutions, acids, anti-

corrosive paints, thinners, coal, ash, oily tanks and 

bilge sludge, metal wastes, wood preservatives, and 

polyurethane foam?

Yes Lubricating oil, solvent

5) OBSERVATIONS



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Site Owner/ Client

Property Address

Person Conducting the Questionnaire 

(name & position)

Authorised Owner/ Client Representative 

(if applicable) (name, position & telephone)

Number of employees:

- Full-time:

- Part-time:

- Temporary/Seasonal:

Maximum no. of people on site at any time:

Typical hours of operation:

Number of shifts:

Days per week:

Weeks per year:

Scheduled plant shut-down:

Detail the main sources of energy at the site:

Gas (Yes/No)

Electricity (Yes/No)

Coal (Yes/No)

Oil (Yes/No)

Other (Yes/No)

71

1) GENERAL SITE DETAILS

Anderson Concrete Ltd. (ARQ-07)

Anderson Road

Jacky Chan and Arnold Lee

David Lee

2)  ACTIVITIES

Briefly describe activities carried out on site, including types of products/chemicals/materials handled.

Obtain a flow schematic if possible.

71

N/A

N/A

0700 - 1900

2 shifts

6 days

52 weeks

June 2016

No

Yes

No

No

No

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

What is the total site area:

What area of the site is covered by buildings (%):

Please list all current and previous owners/occupiers if 

possible.

Is a site plan available? (Yes/No) 

If yes, please attach.

Are there any other parties on site as tenants or sub-

tenants? (Yes/No)

If yes, identify those parties.

Describe surrounding land use (residential, industrial, 

rural, etc.) and identify neighbouring facilities and 

types of industry.

North:

South:

East:

West:

Describe the topography of the area (flat terrain, rolling 

hills, mountains, by a large body of water, vegetation, 

etc.).

State the size and location of the nearest residential 

communities.

Are there any sensitive habitats nearby, such as 

nature reserves, parks, wetlands, or sites of special 

scientific interest?

3) SITE DESCRIPTION

Flat terrain, fill materials

This section is intended to gather information on site setting and environmental receptors on, adjacent or close to the site.

2,517m
2

60%

Previous Owner: K. Wah Quarry Ltd. 

No

No

Quarry site

Quarry site

Quarry site

Anderson Road

- Shun Chi Estate, Shun Tin Estate, Shun On Estate, Shun Lee 

Estate to the west;

- Sau Mau Ping Estate and Sau Mau Ping South Estate to the 

southwest; and

- Po Tat Estate to the south.

No



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. What are the main activities/operations at the above 

address?
Yes Site vehicle and equipment maintenance 

2. How long have you been occupying the site? -- Over 10 years

3. Were you the first occupant on site? (If yes, what 

was the usage of the site prior to occupancy.)
Yes Quarry site

4. Prior to your occupancy, who occupied the site? -- K.Wah Quarry Ltd.

5. What were the main activities/operations during 

their occupancy?
-- Quarry site

6. Have there been any major changes in operations 

carried out at the site in the last 10 years?
No

7. Have any polluting activities been carried out in the 

vicinity of the site in the past?
No

8. To the best of your knowledge, has the site ever 

been used as a petrol filling station/car service 

garage?

No

9. Are there any boreholes/wells or natural springs 

either on the site or in the surrounding area?
No

10. Do you have any registered hazardous 

installations as defined under relevant ordinances? (If 

yes, please provide details.)

Yes Chemical waste storage room

11. Are any chemicals used in your daily operations? 

(If yes, please provide details.)
Yes Lubricants, grease and solvents

- Where do you store these chemicals? Chemical storage area within the workshop

12. Material inventory lists, including quantities and 

locations available? (If yes, how often are these 

inventories updated?)

No

13. Has the facility produced a separate hazardous 

substance inventory?
No

14. Have there ever been any incidents or accidents 

(e.g. spills, fires, injuries, etc.) involving any of these 

materials? (If yes, please provide details.)

No No records of incidents

15. How are materials received (e.g. rail, truck, etc.) 

and stored on site (e.g. drums, tanks, carboys, bays, 

silos, cisterns, vaults and cylinders)?

--
The materials was received by truck, stored on site 

using drums

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

16. Do you have any underground storage tanks? (If 

yes, please provide details.)
No

- How many underground storage tanks do you 

have on site?

- What are the tanks constructed of?

- What are the contents of these tanks?

- Are the pipelines above or below ground?

- If the pipelines are below ground, has any leak 

and integrity testing been performed?

- Have there been any spills associated with these 

tanks?

17. Are there any disused underground storage tanks? No

18. Do you have regular check for any spillage and 

monitoring of chemicals handled? (If yes, please 

provide details.)

No

19. How are the wastes disposed of? -- Chemical waste collected by the licence collector

20. Have you ever received any notices of violation of 

environmental regulations or received public 

complains? (If yes, please provide details.)

No

21. Have any spills occurred on site? (If yes, please 

provide details)
No

- When did the spill occur?

- What were the substances spilled?

- What was the quantity of material spilled?

- Did you notify the relevant departments of the 

spill?

- What were the actions taken to clean up the 

spill?

- What were the areas affected?

22. Do you have any records of major renovation of 

your site or re-arrangement of underground utilities, 

pipe work/underground tanks? (If yes, please provide 

details.)

No

23. Have disused underground tanks been removed or 

otherwise secured (e.g. concrete, sand, etc.)?
No

24. Are there any known contaminations on site? (If 

yes, please provide details.)
No

25. Has the site ever been remediated? (If yes, please 

provide details.)
No

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER (CONTINUED)



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. Are chemical storage areas provided with 

secondary containment (i.e. bund walls and floors)?
Yes Drip tray is used

2. What are the conditions of the bund walls and 

floors?
-- Good condition and intact, no oil stain

3. Are any surface water drains located near to drum 

storage and unloading areas?
No

4. Are any solid or liquid waste (other than wastewater) 

generated at the site? (If yes, please provide details.)
Yes Waste lubricant oil, solvents

5. Is there a storage site for the wastes? Yes
Chemical waste storage area in maintenance 

workshop 

6. Is there an on-site landfill? No

7. Were any stressed vegetation noted on site during 

the site reconnaissance? (If yes, please indicate 

location and approximate size.)

No

8. Were any stained surfaces noted on-site during the 

site reconnaissance? (If yes, please provide details.)
No

9. Are there any potential off-site sources of 

contamination?
No

10. Does the site have any equipment which might 

contain polychlorinated biphenyls (PCBs)?
No

11. Are there any sumps, effluent pits, interceptors or 

lagoons on site?
No

12. Any noticeable odours during site walkover? No

13. Are any of the following chemicals used on site: 

fuels, lubricating oils, hydraulic fluids, cleaning 

solvents, used chemical solutions, acids, anti-

corrosive paints, thinners, coal, ash, oily tanks and 

bilge sludge, metal wastes, wood preservatives, and 

polyurethane foam?

Yes Lubricating oil, solvent

5) OBSERVATIONS

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Site Owner/ Client

Property Address

Person Conducting the Questionnaire 

(name & position)

Authorised Owner/ Client Representative 

(if applicable) (name, position & telephone)

Number of employees:

- Full-time:

- Part-time:

- Temporary/Seasonal:

Maximum no. of people on site at any time:

Typical hours of operation:

Number of shifts:

Days per week:

Weeks per year:

Scheduled plant shut-down:

Detail the main sources of energy at the site:

Gas (Yes/No)

Electricity (Yes/No)

Coal (Yes/No)

Oil (Yes/No)

Other (Yes/No)

N/A

1) GENERAL SITE DETAILS

Pioneer Asphalt Plant (ARQ-08)

Anderson Road

Jacky Chan and Arnold Lee

N/A (No site occupier or other personnel were met during the site 

survey)

2)  ACTIVITIES

Briefly describe activities carried out on site, including types of products/chemicals/materials handled.

Obtain a flow schematic if possible.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

January 2013

No

Yes

No

Diesel

No



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

What is the total site area:

What area of the site is covered by buildings (%):

Please list all current and previous owners/occupiers if 

possible.

Is a site plan available? (Yes/No) 

If yes, please attach.

Are there any other parties on site as tenants or sub-

tenants? (Yes/No)

If yes, identify those parties.

Describe surrounding land use (residential, industrial, 

rural, etc.) and identify neighbouring facilities and 

types of industry.

North:

South:

East:

West:

Describe the topography of the area (flat terrain, rolling 

hills, mountains, by a large body of water, vegetation, 

etc.).

State the size and location of the nearest residential 

communities.

Are there any sensitive habitats nearby, such as 

nature reserves, parks, wetlands, or sites of special 

scientific interest?

This section is intended to gather information on site setting and environmental receptors on, adjacent or close to the site.

8,581 m
2

45%

Previous Owner: K. Wah Quarry Ltd. 

3) SITE DESCRIPTION

No

No

Quarry site

Quarry site

Quarry site

Anderson Road

No

- Shun Chi Estate, Shun Tin Estate, Shun On Estate, Shun Lee 

Estate to the west;

- Sau Mau Ping Estate and Sau Mau Ping South Estate to the 

southwest; and

- Po Tat Estate to the south.

Flat terrain, fill materials

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. What are the main activities/operations at the above 

address?
Yes Asphalt plant (Abandoned)

2. How long have you been occupying the site? --

3. Were you the first occupant on site? (If yes, what 

was the usage of the site prior to occupancy.)
Yes Quarry site

4. Prior to your occupancy, who occupied the site? -- K.Wah Quarry Ltd.

5. What were the main activities/operations during 

their occupancy?
-- Quarry site

6. Have there been any major changes in operations 

carried out at the site in the last 10 years?
No

7. Have any polluting activities been carried out in the 

vicinity of the site in the past?
No

8. To the best of your knowledge, has the site ever 

been used as a petrol filling station/car service 

garage?

--

9. Are there any boreholes/wells or natural springs 

either on the site or in the surrounding area?
No

10. Do you have any registered hazardous 

installations as defined under relevant ordinances? (If 

yes, please provide details.)

Yes Chemical waste storage room

11. Are any chemicals used in your daily operations? 

(If yes, please provide details.)
Yes Lubricants, grease and solvents

- Where do you store these chemicals? Chemical storage area within the site

12. Material inventory lists, including quantities and 

locations available? (If yes, how often are these 

inventories updated?)

--

13. Has the facility produced a separate hazardous 

substance inventory?
--

14. Have there ever been any incidents or accidents 

(e.g. spills, fires, injuries, etc.) involving any of these 

materials? (If yes, please provide details.)

No No records of incidents (from EPD's record)

15. How are materials received (e.g. rail, truck, etc.) 

and stored on site (e.g. drums, tanks, carboys, bays, 

silos, cisterns, vaults and cylinders)?

--

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

16. Do you have any underground storage tanks? (If 

yes, please provide details.)
No

- How many underground storage tanks do you 

have on site?

- What are the tanks constructed of?

- What are the contents of these tanks?

- Are the pipelines above or below ground?

- If the pipelines are below ground, has any leak 

and integrity testing been performed?

- Have there been any spills associated with these 

tanks?

17. Are there any disused underground storage tanks? --

18. Do you have regular check for any spillage and 

monitoring of chemicals handled? (If yes, please 

provide details.)

--

19. How are the wastes disposed of? --

20. Have you ever received any notices of violation of 

environmental regulations or received public 

complains? (If yes, please provide details.)

--

21. Have any spills occurred on site? (If yes, please 

provide details)
No From EPD's record

- When did the spill occur?

- What were the substances spilled?

- What was the quantity of material spilled?

- Did you notify the relevant departments of the 

spill?

- What were the actions taken to clean up the 

spill?

- What were the areas affected?

22. Do you have any records of major renovation of 

your site or re-arrangement of underground utilities, 

pipe work/underground tanks? (If yes, please provide 

details.)

--

23. Have disused underground tanks been removed or 

otherwise secured (e.g. concrete, sand, etc.)?
--

24. Are there any known contaminations on site? (If 

yes, please provide details.)
--

25. Has the site ever been remediated? (If yes, please 

provide details.)
--

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER (CONTINUED)

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. Are chemical storage areas provided with 

secondary containment (i.e. bund walls and floors)?
Yes Drip tray is used

2. What are the conditions of the bund walls and 

floors?
-- Have oil stain

3. Are any surface water drains located near to drum 

storage and unloading areas?
No

4. Are any solid or liquid waste (other than wastewater) 

generated at the site? (If yes, please provide details.)
Yes Waste lubricant oil, solvents

5. Is there a storage site for the wastes? Yes Chemical waste storage area within the site 

6. Is there an on-site landfill? No

7. Were any stressed vegetation noted on site during 

the site reconnaissance? (If yes, please indicate 

location and approximate size.)

No

8. Were any stained surfaces noted on-site during the 

site reconnaissance? (If yes, please provide details.)
No

9. Are there any potential off-site sources of 

contamination?
No

10. Does the site have any equipment which might 

contain polychlorinated biphenyls (PCBs)?
No

11. Are there any sumps, effluent pits, interceptors or 

lagoons on site?
No

12. Any noticeable odours during site walkover? No

13. Are any of the following chemicals used on site: 

fuels, lubricating oils, hydraulic fluids, cleaning 

solvents, used chemical solutions, acids, anti-

corrosive paints, thinners, coal, ash, oily tanks and 

bilge sludge, metal wastes, wood preservatives, and 

polyurethane foam?

--

5) OBSERVATIONS



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Site Owner/ Client

Property Address

Person Conducting the Questionnaire 

(name & position)

Authorised Owner/ Client Representative 

(if applicable) (name, position & telephone)

Number of employees:

- Full-time:

- Part-time:

- Temporary/Seasonal:

Maximum no. of people on site at any time:

Typical hours of operation:

Number of shifts:

Days per week:

Weeks per year:

Scheduled plant shut-down:

Detail the main sources of energy at the site:

Gas (Yes/No)

Electricity (Yes/No)

Coal (Yes/No)

Oil (Yes/No)

Other (Yes/No)

N/A

1) GENERAL SITE DETAILS

Anderson Concrete Ltd. (ARQ-09)

Anderson Road

Jacky Chan and Arnold Lee

David Lee

2)  ACTIVITIES

Briefly describe activities carried out on site, including types of products/chemicals/materials handled.

Obtain a flow schematic if possible.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

What is the total site area:

What area of the site is covered by buildings (%):

Please list all current and previous owners/occupiers if 

possible.

Is a site plan available? (Yes/No) 

If yes, please attach.

Are there any other parties on site as tenants or sub-

tenants? (Yes/No)

If yes, identify those parties.

Describe surrounding land use (residential, industrial, 

rural, etc.) and identify neighbouring facilities and 

types of industry.

North:

South:

East:

West:

Describe the topography of the area (flat terrain, rolling 

hills, mountains, by a large body of water, vegetation, 

etc.).

State the size and location of the nearest residential 

communities.

Are there any sensitive habitats nearby, such as 

nature reserves, parks, wetlands, or sites of special 

scientific interest?

3) SITE DESCRIPTION

Flat terrain, rock

This section is intended to gather information on site setting and environmental receptors on, adjacent or close to the site.

12,881 m
2

0%

Previous Owner: K. Wah Quarry Ltd. 

No

No

Quarry site

Anderson Road

Quarry site

Quarry site

- Shun Chi Estate, Shun Tin Estate, Shun On Estate, Shun Lee 

Estate to the west;

- Sau Mau Ping Estate and Sau Mau Ping South Estate to the 

southwest; and

- Po Tat Estate to the south.

No



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. What are the main activities/operations at the above 

address?
Yes Car park

2. How long have you been occupying the site? --

3. Were you the first occupant on site? (If yes, what 

was the usage of the site prior to occupancy.)
Yes Quarry site

4. Prior to your occupancy, who occupied the site? -- K.Wah Quarry Ltd.

5. What were the main activities/operations during 

their occupancy?
-- Quarry site

6. Have there been any major changes in operations 

carried out at the site in the last 10 years?
Yes Quarry site

7. Have any polluting activities been carried out in the 

vicinity of the site in the past?
No

8. To the best of your knowledge, has the site ever 

been used as a petrol filling station/car service 

garage?

No

9. Are there any boreholes/wells or natural springs 

either on the site or in the surrounding area?
No

10. Do you have any registered hazardous 

installations as defined under relevant ordinances? (If 

yes, please provide details.)

No

11. Are any chemicals used in your daily operations? 

(If yes, please provide details.)
No

- Where do you store these chemicals?

12. Material inventory lists, including quantities and 

locations available? (If yes, how often are these 

inventories updated?)

No

13. Has the facility produced a separate hazardous 

substance inventory?
No

14. Have there ever been any incidents or accidents 

(e.g. spills, fires, injuries, etc.) involving any of these 

materials? (If yes, please provide details.)

No No records of incidents

15. How are materials received (e.g. rail, truck, etc.) 

and stored on site (e.g. drums, tanks, carboys, bays, 

silos, cisterns, vaults and cylinders)?

No

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER

Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

16. Do you have any underground storage tanks? (If 

yes, please provide details.)
No

- How many underground storage tanks do you 

have on site?

- What are the tanks constructed of?

- What are the contents of these tanks?

- Are the pipelines above or below ground?

- If the pipelines are below ground, has any leak 

and integrity testing been performed?

- Have there been any spills associated with these 

tanks?

17. Are there any disused underground storage tanks? No

18. Do you have regular check for any spillage and 

monitoring of chemicals handled? (If yes, please 

provide details.)

No

19. How are the wastes disposed of? No

20. Have you ever received any notices of violation of 

environmental regulations or received public 

complains? (If yes, please provide details.)

No

21. Have any spills occurred on site? (If yes, please 

provide details)
No

- When did the spill occur?

- What were the substances spilled?

- What was the quantity of material spilled?

- Did you notify the relevant departments of the 

spill?

- What were the actions taken to clean up the 

spill?

- What were the areas affected?

22. Do you have any records of major renovation of 

your site or re-arrangement of underground utilities, 

pipe work/underground tanks? (If yes, please provide 

details.)

No

23. Have disused underground tanks been removed or 

otherwise secured (e.g. concrete, sand, etc.)?
No

24. Are there any known contaminations on site? (If 

yes, please provide details.)
No

25. Has the site ever been remediated? (If yes, please 

provide details.)
No

4) QUESTIONNAIRE WITH EXISTING/ PREVIOUS SITE OWNER OR OCCUPIER (CONTINUED)



Agreement No. CE 18/2012 (CE) Development of Anderson Road Quarry - Investigation 

Contamination Assessment Plan

Site Walkover Checklist

Yes/No Notes

1. Are chemical storage areas provided with 

secondary containment (i.e. bund walls and floors)?
N/A

2. What are the conditions of the bund walls and 

floors?
N/A

3. Are any surface water drains located near to drum 

storage and unloading areas?
No

4. Are any solid or liquid waste (other than wastewater) 

generated at the site? (If yes, please provide details.)
N/A

5. Is there a storage site for the wastes? No

6. Is there an on-site landfill? No

7. Were any stressed vegetation noted on site during 

the site reconnaissance? (If yes, please indicate 

location and approximate size.)

No

8. Were any stained surfaces noted on-site during the 

site reconnaissance? (If yes, please provide details.)
No

9. Are there any potential off-site sources of 

contamination?
No

10. Does the site have any equipment which might 

contain polychlorinated biphenyls (PCBs)?
No

11. Are there any sumps, effluent pits, interceptors or 

lagoons on site?
No

12. Any noticeable odours during site walkover? No

13. Are any of the following chemicals used on site: 

fuels, lubricating oils, hydraulic fluids, cleaning 

solvents, used chemical solutions, acids, anti-

corrosive paints, thinners, coal, ash, oily tanks and 

bilge sludge, metal wastes, wood preservatives, and 

polyurethane foam?

No

5) OBSERVATIONS
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 Comments received:  Arup Responses: 

(1) From  Project Division (1), New Territories East 

Development Office, CEDD 

Ref :   ( ) in NTE-JB 2/0/122-9 

Date: 24 July 2013 

 

 No comment. Noted. 

(2) From  Kowloon Section (2), Metro Assessment 

Group,  Environmental Assessment Division, 

EPD 

Ref :   (By Email) 

Date: 13 August 2013 

 

 From the land contamination point of view, we have no 

comments on the R-to-C.  We have the following 

comments on the revised draft CAP: 

 

 (i) Section 2.5.3: the last sentence, please note the 

CAR/RAP was endorsed by EPD in November 

2006. 

The text has been revised accordingly. 

 (ii)  Section 4.3.1: "Water Waste Policy and Science 

Group" should read "Water Policy and Science 

Group". 

The text has been revised accordingly. 

 (iii)  Appendix E, Site Walkover Checklist:  

 - Item 13 under 5) Observations of ARQ-04, 

ARQ-05, ARQ-06 & ARQ-07: 

     Please check what is the "Lbricating oil, 

solvent"; and 

The text should read “Lubricating oil, solvent”. The text 

in ARQ-04, ARQ-05, ARQ-06 & ARQ-07 have been 

revised accordingly. 

 - Site Description: Some of the contents for the 

"State the size and location of the nearest 

residential communities" in the table are not 

clearly shown. 

The said content in ARQ-06 is not shown clearly, and the 

table for ARQ-06 has been revised accordingly.  
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