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#�<ģ%9��%:�#�<��8�%%#�:%�A��;�:��:% <�:%�:%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#ģ�9��'�:/ģ G��:%�%8�@#ģ
�%9M��=Lģ3/2562ģ/9��=Lģ22ģD#1:$�ģ2562ģģ�:#3�9�2?5E���#�<ģ�=Lģ�2ģ(��/')ģ1009//ģ6660ģģ'�/9��=Lģ15ģ &1":�#ģ2562 

1.2 #:"%8D5="�F�#��:# 

1.2.1 �=L�9M�F�#��:#E%8E�/D2���:�F�#��:# 

F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ5$A�G� ?M��=L�5��%@�D� #3:��%
E'8�9�3/9�2#@�%�%:�:%ģ%8$8�:�%/#ģ23.63 �<F'D#�%ģ�9�#A��=Lģ1-1ģF�$#=�@�D%<L#����=L2�:�=D�:�A�ģ(2�:�=%�/#�9�F�%��:%
%�H!!�:2:$D�'<#%9�#��'ģ(2:$2=�M;D�<�ģ��/��:��?L5-��: %8)ģE'8F�%��:%%�H!!�:2:$�'5�%9��%%#ģ(2:$2=#�/�ģ��/��:�
G3��-�:��?L5)ģF�$2�:�=D�:�A�D���2�:�=$�%8�9�ģ�9M�5$A��%<D/�E$�D�:�A�ģE�/D2���:� :���:�'�#:�:�G�� ģF�$'�%8�9�



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

/�O@ 1-2 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

�:�/<L�'�D���D2���:�G���<�ģ(��/�ģTransition)ģD ?L5#@��3��:H�$9�2�:�=%9�2":ģģ�9M��=Mģ��/�2�:�=D�:�A��>�2�:�=%9�2":D���E�/
�=L��5��9��9�E�/���2:$ģ�.8 �5��9�D#?5�%/#�%@�D� #3:��%ģ�9��:�2�:�=%9�2":ģE�/D2���:�F�%��:%�8/:��9/H��:�
�8/9���D�=$�G��ģ�:#E�/���2:#D2�ģ��:�F%�D%=$�/9��9��%�2F#2%ģF%�D%=$�%:�<�=��ģ�%#�'�%8�:�ģF%� $:�:'/�<% 
$:�:'ģ(�%<D/�E$��9�6=M)ģ352#@�E3���:�<ģ��:�:%E3���%8D�0H�$ģD'=M$/��:$/<L�H��:#��� %82@D#%@ģ��:�/9��/%�<D/0%:�
/%/<3:%ģ��:�350<'��2#D�K� %8�:�D��:2<%<�<�<PģE$���:�!�:ģ���%:��;D�<��':�ģ#@��2A����#3:H�$ģ��:�/9�%:��9��:%:#
/%/<3:%ģ2/�%#�=�:�ģD��:D�?L5#�9�2�:�=2:#$5��5�F�%��:%%�H!!�:2:$2=�M;D�<�ģ(��/�39/';F �3�:�E�)ģ�%<D/�E$�2:#
$5�ģ��:��':�2:#$5�ģ�%�D��:2A�����9�%D �%ģ'5�G��E#��M;D��: %8$:�%<D/�28 :� %8��D�'�:7ģD��:2A�����%8�:�<��ģ
��:�2=LE$���:�E��ģ'5�G��/�D/=$�G3��ģD��:2A����2#D�K� %8D��:�:�2<�ģ��:�F%� $:�:'2#D�K� %8����D�'�:ģ'5�E$�#H3
2/%%$�ģD��:2A����2@�2/92�<Pģ�:��9M�D����:�D�'=L$�%8�9�ģ (Transition)ģ�>M�2A��:�/<L�$�%8�9�ģ/:��9/�:#E�/���2@�2/92�<Pģ
��:�E$�����5#�5�ģE$�����%8�:5@�<0ģ��:#�:���/�D�'<##3:��%ģE$����/�E3/�5@�2:3�%%#ģE$������%D�?L5�
�9���ģ ?M��=L5;D"5 %8�%8E��ģ�9�3/9�2#@�%�%:�:%ģH�2<M�2@��=L�=L�5�%�H!!�:ģ (Stabling Yard)ģ�%<D/����/�E3/�
�:���:"<D1�ģ 

 ?M��=LF�%��:%E����:#D���:%���%5�H���9��=Mģ�%@�D� #3:��%�;�/�ģ9ģD��ģ�%8�5���/$ģD���:��?L5 D���@2<�ģ
D�� %8��% D����5#�%:�09�%A �:$ģ(E�/D2���:��%8�<�E�/D��7) D��29# 9��/�0�ģ(E�/D2���:��%8�<�E�/D��7)ģD��
�'5�2:� D�����@%= D���5#�5�ģE'8ģD��%:1�%��A%�8ģE'8ģ1ģ5;D"5�5��9�3/9�2#@�%�%:�:%ģ�?55;D"5 %8�%8E��ģ
2%@� ?M��=LF�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģE����:#D���:%���%5�H���9�
�:#:��=Lģ1-1 

�:#:��=Lģ1-1ģ2#@��?M��=LF�#��:##�H���:2:"2=!�/�ģ��/�D�:�A�-#:1�#��A#�8ģ(/�E3/��:���: <D1�)ģ 
E����:!D���:#���#5� 

�?M��=L 2�:�= 
1. �%@�D� #3:��% 
D���:��?L5 2�:�=D�:�A�, 2:$�:�2�:�=D�:�A�ģ 
D���@2<� 2�:�=%9�2":, 2�:�=0%=$�:�, 2�:�=/�<% $:�:', 2�:�=352#@�E3���:�< 
D�� %8��% 2�:�=�:��@� %3#, 2�:�=��:�!�:ģ2�:�=2:#$5�, 2:$�:�2�:�=2:#$5� 

D����5#�%:�09�%A �:$ģ(E�/D2���:��%8�<�E�/D��7) 2�:�=��:�!�:ģ2�:�=2:#$5�, 2:$�:�2�:�=2:#$5� 

D��29# 9��/�0�ģ(E�/D2���:��%8�<�E�/D��7) 2:$�:�2�:�=2:#$5� 

D���'5�2:� 2�:�=28 :� @��7, 2�:�=/�D/=$�G3��, 2:$�:�2�:�=/�D/=$�G3�� 
D�����@%= 2�:�=2;D3%�, 2�:�=�:/�8�5� 
D���5#�5� 2�:�=�:��8E��/ 
D��%:1�%��A%�8 2�:�=�:��8�5�, 5:�:%�5�E'�/�%�:��8�5�, 2�:�=28 :� %8%:#ģ9,ģ

2�:�=%:1�%��A%�8, 5:�:%�5�E'�/�%%:1�%��A%�8 
2. �9�3/9�2#@�%�:�:% 
5;D"5 %8�%8E�� 2�:�= %8�%8E��, 2�:�=�%@G� 

 

  



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
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1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

 

#A��=Lģ1-1ģģE�/D2���:�F�#��:##�H���:2:"2=!�/�ģ��/�D�:�A�-#:1�#��A#�8ģ(/�E3/��:���: <D1�) 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
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/�O@ 1-4 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

1.2.2 5����#8�5�F�#��:# 

1.2.2.1 2�:�=#�H���:ģ 

F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ#=2�:�=G3��%<�:%ģ17ģ2�:�=ģ
F�$D���2�:�=G���<�ģ10ģ2�:�=ģE'82�:�=$�%8�9�ģ7ģ2�:�=ģ#=%:$'8D5=$�2%@�H���9��=M 

(1) 2�:�=#�H���:�#8D �2�:�=G���<� 

2�:�=%�H!!�:G���<��;�/�ģ10ģ2�:�=ģ�%8�5���/$ģ2�:�=%9�2":ģ2�:�=0%=$�:�ģ2�:�=/�<% $:�:'ģ2�:�=
352#@�E3���:�<ģ2�:�=�:��@� %3#ģ2�:�=��:�!�:ģ2�:�=2:#$5�ģ2�:�=28 :� @��7ģ2�:�=/�D/=$�G3��E'82�:�=2;D3%�ģ
29��:�:%��52%�:�G�'9�1�8ģDesign & Build �;E3����=L�9M�E'8%A�E��F�%�2%�:�2�:�=ģ�;E��H��ģ3ģ%A�E��ģE2���9�
�:#:��=Lģ1-2ģE'8�9/5$�:��5�F�%�2%�:�2�:�=�9M�ģ3ģ%A�E���9�#A��=Lģ1-2ģ�>�ģ#A��=Lģ1-4 

�:#:��=Lģ1-2ģ #A�E��E%8�;E3����=L�9M��5�2�:�=G���<��5�F�#��:##�H���:2:"2=!�/�ģ��/�D�:�A�-#:1�#��A#�8 

�?L52�:�= �;E3����=L�9M��5�2�:�= %A�E���5�2�:�=G���<� 

1. 2�:�=%9�2": �9M�5$A�G�����2:#D2�ģ�%<D/���:�3��:%9�2":E3��G3#� F�%�2%�:�2�:�=E���:��:':�':�ģ (Centralģ
Platform)ģ#=��:�2�:�=�/�:��%8#:�ģ22.2ģD#�%ģ
$:/�%8#:�ģ250-260ģD#�%ģ 

2. 2�:�=0%=$�:� �9M�5$A�G�����2:#D2�ģ�%<D/���:�3��:�%#
�'�%8�:� 

F�%�2%�:�2�:�=E���:��:':��5�ģ (Stackedģ
Platform)ģ#=��:�2�:�=�/�:��%8#:�ģ18.9ģD#�%ģ
$:/�%8#:�ģ225ģD#�% 3. 2�:�=/�<% $:�:' �9M�5$A�G�����2:#D2�ģ�%<D/���:�3��:F%� $:�:' 

/�<% $:�:' 
4. 2�:�=352#@�E3���:�< �9M�5$A�G�����2:#D2�ģ�%<D/���:�3��:352#@�

E3���:�< 
F �%�2% � : �2�:� = E���:��:':� � : � ģ( S ideģ
Platform)ģ#=��:�2�:�=�/�:��%8#:�ģ25.6ģD#�%ģ
$:/�%8#:�ģ225ģD#�% 

5. 2�:�=�:��@� %3# �9M�5$A�G�����2:#D2�ģ�%<D/���:�3��:/9�D5=L$#/%�@� F�%�2%�:�2�:�=E���:��:':��5�ģ (Stackedģ
Platform)ģ#=��:�2�:�=�/�:��%8#:�ģ18.9ģD#�%ģ
$:/�%8#:�ģ225ģD#�% 

6. 2�:�=��:�!�:ģ �9M�5$A�G����� %82@D#%@ģ�%<D/���:�3��:350<'��2#D�K�
 %8�:�D��:2<%<�<�<Pģ %8�%#%:�<�=�:� 

7. 2�:�=2:#$5� �9M�5$A�G�����#3:H�$ģ�%<D/���:�3��:2/�%#�=�:� F�%�2%�:�2�:�=E���:��:':�':�ģ (Centralģ
Platform)ģ#=��:�2�:�=�/�:��%8#:�ģ22.2ģD#�%ģ
$:/�%8#:�ģ250-260ģD#�% 

8. 2�:�=28 :� @��7 �9M�5$A�G������%8�:�<��ģ�%<D/���5��>�2=LE$���:�E�� 
9. 2�:�=/�D/=$�G3�� �9M�5$A�G�����2#D�K� %8D��:�:�2<�ģ�%<D/�G�'� 

/�D/=$�G3�� 
10. 2�:�=2;D3%� �9M�5$A�G�����2#D�K� %8D��:�:�2<�ģ�%<D/���:�3��:

F%� $:�:'2#D�K� %8����D�'�: 
 

  



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
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1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

#A��=Lģ1-2ģ �9/5"�:�#A��9��/:�F�#�2#�:�2�:�=E��E���:��:%:�%:�ģ(CentralģPlatform) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

#A��=Lģ1-3ģ�9/5"�:�#A��9��/:�F�#�2#�:�2�:�=E���:��:%:��:�ģ(SideģPlatform) 

  



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
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/�O@ 1-6 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

#A��=Lģ1-4ģ#A��9��/:�F�#�2#�:�2�:�=E���:��:%:��5�ģ(StackedģPlatform) 
 

(2) 2�:�=#�H���:�#8D �2�:�="�#8�9� 

2�:�=%�H!!�:�%8D"�F�%�2%�:�$�%8�9��;�/�ģ7ģ2�:�=ģ�%8�5���/$ģ2�:�=�:/�8�5�ģ2�:�=�:��8E��/ģ
2�:�=�:��8�5�ģ2�:�=28 :� %8%:#ģ9ģ2�:�=%:1�%��A%�8ģ2�:�= %8�%8E��ģE'82�:�=�%@G�ģ29��:�:%��52%�:�G�
'9�1�8ģDetail Design  #=%A�E���5�2�:�=D���E���:��:':��:�ģ(SideģPlatform)ģ#=��:��/:#�/�:��%8#:�ģ25ģD#�% 
E'8$:/�%8#:�ģ153ģD#�%ģF�$�8#=ģ2ģ�9M�ģH��E��ģ�9M��;3��:$�9�%F�$2:%ģ(ConcourseģLevel)ģE'8%8�9��:��:':ģ
(PlatformģLevel)ģ%:$'8D5=$��;E3����=L�9M��5�2�:�=$�%8�9��5�F�%��:%7ģE2���9��:#:��=Lģ1-3ģE'8%A��9/5$�:��5�
F�%�2%�:�2�:�=ģ�9�#A��=Lģ1-5ģ 

�:#:��=Lģ1-3ģģ�;E3����=L�9M��5�2�:�="�#8�9��5�F�#��:##�H���:2:"2=!�/�ģ��/�D�:�A�-#:1�#��A#�8 

�?L52�:�= �;E3����=L�9M��5�2�:�= 
1. 2�:�=�:/�8�5� �9M�5$A������2#D�K� %8D��:�:�2<�ģ�%<D/��5$2#D�K� %8D��:�:�2<�ģ14 
2. 2�:�=�:��8E��/ �9M�5$A������2@�2/92�<Pģ�%<D/��5$2@�2/92�<Pģ7 
3. 2�:�=�:��8�5� �9M�5$A������2@�2/92�<Pģ�%<D/��5$2@�2/92�<Pģ32ģE'8D�?L5#��5�9�5:�:%�5�E'�/�%

�:��8�5� 

4. 2�:�=28 :� %8%:#ģ9ģ �9M�5$A������2@�2/92�<Pģ�%<D/��5$2@�2/92�<Pģ29 
5. 2�:�=%:1�%��A%�8 �9M�5$A������2@�2/92�<Pģ�%<D/���:��'5�E��%�5�ģE'8D�?L5#��5�9�5:�:%�5�E'�/�%

%:1�%��A%�8 
6. 2�:�= %8�%8E�� �9M�5$A������2@�2/92�<Pģ�%<D/�G�'�2:#E$� %8�%8E�� 
7. 2�:�=�%@G� �9M�5$A������2@�2/92�<PģG�'��5$2@�2/92�<Pģ70 
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F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
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1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

 

 

 

 

 

 

 

 

 

 

 

 

#A��=Lģ1-5ģ�9/5"�:�#A��9��/:�F�#�2#�:�2�:�="�#8�9�D���E���:��:%:��:�ģ(SideģPlatform) 
 

1.2.2.2 5:�:#�5�E%�/�#ģ(Park & Ride) 

5:�:%�5�E'�/�%�5�F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ#=
�;�/�ģ2ģE3��ģH��E��ģ�%<D/�2�:�=�:��8�5�E'8�%<D/�2�:�=%:1�%��A%�8ģF�$5:�:%�5�E'�/�%�:��8�5��5�%�H��ģ
1,762ģ�9�ģE'85:�:%�5�E'�/�%%:1�%��A%�8ģ�5�%�H��ģ1,514ģ�9�ģģ 

1.2.2.3 �=L�5�#�H���:ģ(Stabling Yard) 

F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ(/�E3/��:���:-"<D1�) H#�#=0A�$���5#�;%@�ģ(Depot) 

F�$�8G��0A�$���5#�;%@�%�H!!�:%�/#�9�%�H!!�:#3:��%ģ2:$�'5�%9��%%#�=L0A�$���5#�;%@��'5��:�H��ģE���8#=F%��5�
%�H!!�:ģ(Stabling Yard) �9M�5$A�G�'���:�D�K���:��:��:� <D01�:��%@ģ3ģģ�5��:� <D01�:���:"<D1�ģ(�:� '=-2@�2/92�<P)ģ
�%8�5���/$�'@�#5:�:%�=L2;�9�ģD���ģ5:�:%�=L�5���/�%�H!!�:ģ5:�:%��5#�;%@�D�:ģF%�'�:���/�%�H!!�:ģ5:�:%��25�
%�H!!�:ģ5:�:%�%<3:%E'80A�$��/��@#D�<�%� 

1.3 �:#�;D�<��:#��52#�:�F�#��:# 

1.3.1 E���:#�;D�<�F�#��:# 

E���;D�<��:��5�F�%��:%%�H!!�:ģ��9��%9��%@��%9M��=Lģ28ģ�>L���8�%%#�:%ģ�:%%�H!!�:��2��#/'��E3��
�%8D�0H�$ģ#=#�<%9��%:�G��%:/�%8�@#�%9M��=Lģ12/2565ģD#?L5/9��=Lģ30ģ &0�<�:$�ģ2565ģ�9��=M 

1.3.1.1 2;%/�529�3:%<#�%9 $�E'8�9��%%#2<��<P�=L�<�ģ�;D�<��:%%83/�:�D�?5�#�%:�#ģ2564ģ-ģ�@#": 9���ģ2568 
1.3.1.2 �9���:��=L�%>�1:�/��@#�:%��52%�:��:�F$�:�5�F�%��:%7ģ�;D�<��:%%83/�:�D�?5��9�/:�#ģ2564ģ-ģ#<�@�:$�ģ2565 
1.3.1.3 �9�3:�A�%9�D3#:��52%�:��:�F$�:�5�F�%��:%7ģE��'8��/�ģ�;D�<��:%%83/�:�ģ2<�3:�#ģ2564ģdģ11ģ#=�:�#ģ2565 
1.3.1.4 D%<L#�:���52%�:��:�F$�:ģ�9M�E��ģ25ģD#1:$�ģ2565ģdģ20ģ�@':�#ģ2570ģ%/#%8$8D/':ģ2,005ģ/9� 

1.3.1.5 �9�D'?5�D5���%�/#'��@�G��:��'<�E'8�<��9M��:�%8��%�H!!�:ģE'8D�<�%�H!!�:ģ (PPP)ģ�;D�<��:%
%83/�:�D�?5��%��:�#ģģ2566ģ-ģ�@#": 9���ģ2568 

1.3.1.6 D���G3��%<�:%ģD�?5��9�/:�#ģ2570  



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

/�O@ 1-8 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

1.3.2 �:#��52#�:�E%8�:#�/��@!�:� 

1.3.2.1 29��:��:���52#�:��:�F"�: 

�:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ(%!#.)ģH��'��:#G�29��:/�:��:���52%�:��:�F$�:ģF�%��:%
%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ%/#�9M�2<M�ģ6ģ29��:ģH��E�� 

1) 29��:�=Lģ1ģ�:�F$�:F�%�2%�:�G���<�ģ��/�D�:�A�-352#@�E3���:�<ģ%8$8�:�ģ4.87ģ�<F'D#�%ģ�%8�5���/$ģ3ģ2�:�=ģ
�?5ģ2�:�=%9�2":ģ2�:�=0%=$�:�ģE'8ģ2�:�=/�<% $:�:'ģ�;D�<��:%F�$�<��:%%�/#��:ģ�=D�D52�=- =E5'ģ(CKST-PLģJoint Venture) 

2) 29��:�=Lģ2ģ�:�F$�:F�%�2%�:�G���<�ģ��/�352#@�E3���:�<-��:�!�:ģ%8$8�:�ģ2.33ģ�<F'D#�%ģ�%8�5���/$ģ3ģ2�:�=ģ
�?5ģ2�:�=352#@�E3���:�<ģ2�:�=�:��@� %3#ģE'82�:�=��:�!�:ģ�;D�<��:%F�$�<��:%%�/#��:ģ�=D�D52�=- =E5'ģ(CKST-PLģ
Joint Venture) 

3) 29��:�=Lģ3ģ�:�55�E��E'8��52%�:�5@F#����:�/<L�E'82�:�=G���<�ģ��/���:�!�:-28 :� @��ģ%8$8�:�ģ3.12ģ
�<F'D#�%ģ�%8�5���/$ģ2ģ2�:�=ģ�?5ģ2�:�=2:#$5�ģE'8ģ2�:�=28 :� @��7ģ�;D�<��:%F�$�<��:%%�/#��:ģH5�=�=-D5K��9�D�<M'$A
5:%�-D5K#5:%��=ģ(ITD-NWR MRTģJoint Venture) 

4) 29��:�=Lģ4ģ�:�55�E��E'8��52%�:�5@F#����:�/<L�E'82�:�=G���<�ģ��/�28 :� @��-�:/�8�5�ģ%8$8�:�ģ
3.97ģ�<F'D#�%ģ�%8�5���/$ģ2ģ2�:�=ģ�?5ģ2�:�=/�D/=$�G3��ģE'8ģ2�:�=2;D3%�ģ�;D�<��:%F�$�%<19�ģ$A�<�ģD5K��<D�=$%<L�ģ
E5���ģ�5�2�%9��9L�ģ�;�9�ģ(#3:��) (UNIQUE) 

5) 29��:�=Lģ5ģ�:�F$�:2�/�$�%8�9�ģ��/��:/�8�5�-�%@G�ģ%8$8�:�ģ9.34ģ�<F'D#�%ģ#=2�:�=$�%8�9�%/#ģ7ģ2�:�=ģ
%/#�9M�5:�:%�5�E'�/�%E'8F%��5�%�H!!�:ģ�;D�<��:%F�$�%<19�ģ5<�:D'=$�H�$ģ�=D/'�5�D#���ģ�;�9�ģ(#3:��) (ITD) 

6) 29��:�=Lģ6ģ�:�55�E��E'8��52%�:�%8��%:�ģ(��/�D�:�A�-�%@G�)ģ�;D�<��:%F�$�%<19�ģ5<�:D'=$�H�$ģ
�=D/'�5�D#���ģ�;�9�ģ(#3:��) (ITD) 

1.3.2.2 29��:��:��%@�!�=L�#>�1:�;�9��:#�;D�<��:�F�#��:# 

�:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ(%!#.)ģH��'��:#G�29��:��:��'@�#�=L�%>�1:ģD ?L5�/��@#�;�9�
�:%�;D�<��:�F�%��:%ģ(ProjectģImplementationģConsultantģ:ģPIC)ģ�;F�$�%<19�ģD5K#D5� =D5K#ģ�;�9� 

1.3.2.3 29��:/�:��:��%@�!�=L�#>�1:�#<3:#F�#��:#E%8�/��@!�:#��52#�:��:�F"�: 

�:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ(%!#.)ģH��'��:#G�29��:��:��'@�#�=L�%>�1:�%<3:%F�%��:%E'8
�/��@#�:%��52%�:��:�F$�:ģF�$E���55�D���ģ3 �'@�#ģ�%8�5���/$ 

1) �=L�%>�1:�%<3:%F�%��:%E'8�/��@#�:%��52%�:��:�F$�:ģ1ģ(ProjectģManagementģandģConstructionģ
SupervisionģConsultantģ:ģPMCSC1)ģ�;F�$�%<19�ģD5K#ģD5ģD5ģ�5��9'E����ģ�;�9�ģ�/��@#�;�9��:%�;D�<��:���52%�:�
�A�%9���:�ģ2ģ29��:ģH��E��ģ29��:�=Lģ1ģ�:�55�E��E'8��52%�:�5@F#����:�/<L�E'82�:�=G���<�ģ��/�D�:�A� -352#@�E3���:�<ģ
E'829��:�=Lģ2ģ�:�55�E��E'8��52%�:�5@F#����:�/<L�E'82�:�=G���<�ģ��/�352#@�E3���:�<-��:�!�: 

2) �=L�%>�1:�%<3:%F�%��:%E'8�/��@#�:%��52%�:��:�F$�:ģ2ģ(ProjectģManagementģandģConstructionģ
SupervisionģConsultantģ:ģPMCSC2)ģ�;F�$�%<19�ģ�%<19�ģD5D�=L$�ģD5K��<D�=$%<L�ģ�5��9'E���2�ģ�;�9�ģ�/��@#�;�9��:%
�;D�<��:���52%�:��A�%9���:�ģ2ģ29��:ģH��E��ģ29��:�=Lģ3ģ�:�55�E��E'8��52%�:�5@F#����:�/<L�E'82�:�=G���<�ģ��/���:�!�:-
28 :� @��ģE'829��:�=Lģ4ģ�:�55�E��E'8��52%�:�5@F#����:�/<L�E'82�:�=G���<�ģ��/�28 :� @��-�:/�8�5� 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

/�O@ 1-9 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

3) �=L�%>�1:�%<3:%F�%��:%E'8�/��@#�:%��52%�:��:�F$�:ģ3ģ(ProjectģManagementģandģConstructionģ
SupervisionģConsultantģ:ģPMCSC3)ģ�;F�$�%<19�ģF��<�<��:ģ�5��9'E����ģ�;�9�ģ�/��@#�;�9��:%�;D�<��:���52%�:�
�A�%9���:�ģ2ģ29��:ģH��E��ģ29��:�=Lģ5ģ�:���52%�:�F�%�2%�:��:�/<L�E'82�:�=$�%8�9�ģ��/��:/�8�5� -�%@G�ģ5:�:%�5�
%�H!!�:E'85:�:%�5�E'�/�%ģE'829��:�=Lģ6ģ�:�55�E��E'8��52%�:�%8��%:�ģ(��/�D�:�A�-�%@G�)ģ 

�9��:%�%<3:%�:�F�%��:%��52%�:�%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģE2���9�#A��=Lģ1-6 

3#:$D3�@ģ*ģ�A�%9�D3#:29��:ģ7ģ�:�%8��%�H!!�:ģ%!#.ģ$9�H#�H���%8�:0�%8�/���5D2�5D ?L5�9�D'?5�D5���%�/#'��@� 

#A��=Lģ1-6ģ�9��:#�#<3:#�:�F�#��:#��52#�:�#�H���:2:"2=!�/�ģ��/�D�:�A�-#:1�#��A#�8ģ(/�E3/��:���: <D1�) 
 

1.3.3 �:#�9���:��@��%�=Lģ3ģ(Third Party)  

�:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ(%!#.)ģH��'��:#G�29��:/�:��:��:%��52%�:��:�F$�:D#? L5/9��=Lģ 
9ģ�@#": 9���ģ2565ģE'8H��E���G3�G3��A �% 9���:�D%< L#��<�9�<�:�ģ (Notice to Proceed) D#? L5/9��= L ģ25 D#1:$�ģ2565  

F�$#=%8$8D/':�;D�<��:��@�29��:�;�/� 2,005 /9�ģ3'9��:�H��%9�E���G3�D%<L#��<�9�<�:�E'�/ģ�A�%9���:��@�29��:H��D%<L#
��<�9�<�:���:�Jģ�=LD�=L$/��5��:#��5�;3���:�ģF�$';�9�E%��A�%9���:�H���;D2�5E���:%�9��:%E'8�<��:#�%/�25�
2<L�E/�'�5#ģ (Environmental Management Plan 3%?5ģEMP) �>L�D���E���:���:�2<L�E/�'�5#�9M�3#��=L25��'�5��9�
��5D2�5E�8��:�JģG�%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#�5�F�%��:%ģ�>L��A�%9���:��@�%:$��5��;H���<�9�<�'5�D/':
�:%��52%�:� %�5#�9�D2�5�@�2#�9�<�5�3��/$�:��@��'�=Lģ3ģ(Third Party) D ? L5D����A��;D�<��:%�<��:#�%/�25�
�'�%8��2<L�E/�'�5#E'8�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģ�:#�=L�;3��H/�G�#:�%�:%�=L
H��%9��/:#D3K��5�G�%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#ģG3� %!#. <�:%�:G3��/:#D3K��5�ģF�$�@��'�=Lģ3ģ(Third Party) 

E��'829��:�= LH��%9��:%�9�D'?5�E'�/ģF�$D���3�5���<�9�<�:%�= LH��%9��:%%9�%5�ģ#5�.ģ17025ģ (ISO/IEC 17025)ģ 
�9�":���/�ģ�ģE'8#=�:%�%8�9�E'8�/��@#�@�": G��:%�%/�/9�E'8/<D�%:83�ģ�9�":���/�ģ�ģģģ#=�9��=M 

1) �%<19�ģ$AH�D�K�ģE5��:'<2��ģE5���ģD5K��<D�=$%<L�ģ�5��9'E����ģ�;�9�ģ(UAE) D���3��/$�:��@��'�=Lģ3ģ�5�ģ
29��:�=Lģ1ģ29��:�=Lģ2ģ29��:�=Lģ3ģE'8ģ29��:�=Lģ5ģ 

2) �%<19�ģD5K�H/E'K�ģ�;�9�ģ(Envilab) D���3��/$�:��@��'�=Lģ3ģ�5�ģ29��:�=Lģ4 

  

 #�!. 

PIC 

PMCSC1 PMCSC2 PMCSC3 PMESC 

29��:�=Lģ7* 29��:�=Lģ5 29��:�=Lģ6 29��:�=Lģ3 29��:�=Lģ4 29��:�=Lģ2 29��:�=Lģ1 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

/�O@ 1-10 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

1.4 �/:!��:/3��:�:���52#�:�F�#��:# 

�:%�;D�<��:%�5�F�%��:%%83/�:�D�?5��%��:�#-�9�/�#ģ2565ģF�%��:%ģ#=�/:#��:/3��:282#ģ5.45ģ%  

D%K/�/�:E���:�ģ0.20ģ% F�$�/:#�?�3��:F�$%/#�5�F�%��:%ģ2%@��9��:#:��=Lģ1-4 

�:#:��=Lģ1-4ģ�/:!�?�3��:F�"#/!�5�F�#��:#ģ#83/�:�D�?5��#��:�!-�9�/:�!ģ2565 

29��:�=L �M;3�9���/�ģ
(%) 

�/:!��:/3��:�:#��52#�:�282!ģ(%) 

E���:� �:#�;D�<��:��#<� D�#="�D�="��9�E���:� 

29��:�=Lģ1ģ�:�F$�:F�%�2%�:�G���<�ģ 
��/�D�:�A�ģ-352#@�E3���:�< 

23.67 5.19 5.58 +0.39 

29��:�=Lģ2ģ�:�F$�:F�%�2%�:�G���<�ģ 
��/�352#@�E3���:�<-��:�!�: 

19.35 4.90 5.04 +0.14 

29��:�=Lģ3ģ�:�55�E��E'8��52%�:�5@F#����:�/<L�E'8
2�:�=G���<�ģ��/���:�!�:-28 :� @�� 

18.41 7.93 7.57 -0.36 

29��:�=Lģ4ģ�:�55�E��E'8��52%�:�5@F#����:�/<L�E'8
2�:�=G���<�ģ��/�28 :� @��-�:/�8�5� 

18.25 6.34 6.42 +0.08 

29��:�=Lģ5ģ�:�F$�:2�/�$�%8�9�ģ��/��:/�8�5�-�%@G� 15.95 1.64 2.23 +0.59 

29��:�=Lģ6ģ�:�55�E��E'8��52%�:�%8��%:�ģ 
(��/�D�:�A�-�%@G�) 

4.37 4.54 5.40 +0.86 

�/:#��:/3��:�:%��52%�:�282#ģ(%) 100.00 5.25 5.45 +0.20 

 

1.4.1 29��:�=Lģ1ģ�:�F"�:F�#�2#�:�G���<�ģ��/�D�:�A�ģ-352!@�E3���:�< 

�<��%%#�:%�;D�<��:��5�F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�d%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ 
29��:�=Lģ1ģ�:�F$�:F�%�2%�:�G���<�ģ��/�D�:�A�-352#@�E3���:�<ģ%83/�:�D�?5��%��:�#-�9�/:�#ģ2565ģ#=�<��%%#�:%
D�%=$#�:%��52%�:�ģ�;�/�ģ3ģ�%<D/�ģ�9��=M 

1)  ?M��=L��52%�:��%<D/�2�:�=%9�2": 
2)  ?M��=L��52%�:��%<D/�2�:�=0%=$�:� 

3)  ?M��=L��52%�:��%<D/�2�:�=/�<% $:�:' 

  



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

/�O@ 1-11 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

�9�E2��G�#A��=Lģ1-7ģ�>� #A��=Lģ1-9ģE'8#=%:$'8D5=$��5��:%�;D�<��:�ģ2%@��9��:#:��=Lģ1-5 
�:#:��=Lģ1-5ģģ2#@��:#�;D�<��:�G��5�D��29��:�=Lģ1ģ��/�D�:�A�-352!@�E3���:�< 

D�?5�/�.0. �?M��=L��52#�:�2�:�=#9�2 : �?M��=L��52#�:�2�:�=0#="�:� �?M��=L��52#�:�2�:�=/�<#�":�:% 

2<�3:�#ģ2565 �;D�<��:��@�2;%/�2:�:%�A�F"�
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1. �:� Preliminaries and General Requirements 9.25 23.53 23.53 0.00 
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1)ģ�?M��=L��52#�:�2�:�=�:��8E��/ģ5$A�%83/�:�%5'�5#$�:$���H#�ģ#=�:%�9M� ?M��=Lģ���D�=L$��%:�%ģE'8�;�:%�<�
�%8�:0�F$�:$�@�": 2<L�E/�'�5# 

2) �?M��=L��52#�:��:�/<L�#83/�:�2�:�=�:��8E��/-2�:�=�:��8�5�ģ5$A�%83/�:���52%�:�D2:D�K#��25��'@�#�=Lģ2ģ
(PilotģPileģLoadģTestģGroupģ2)ģ 

3) �?M��=L��52#�:�2�:�=28�:��#8#:!ģ9ģ5$A�%83/�:�%5'�5#$�:$���H#�ģģ#=�:%�9M� ?M��=Lģ���D�=L$��%:�%ģE'8�;
�:%�<��%8�:0�F$�:$�@�": 2<L�E/�'�5#ģ 

4) �?M��=L��52#�:��:�/<L�#83/�:�2�:�=#:1�#��A#�8ģ-ģ2�:�=�#8�#8E��ģ#=�:�D2:D�K#��25��'@�#�=Lģ1ģ(Pilotģ
PileģLoadģTestģGroupģ1) 

5) �?M��=L��52#�:�2�:�=�#@G�ģ#=�:%�9M� ?M��=Lģ���D�=L$��%:�%ģE'85$A�%83/�:�%5'�5#$�:$���H#�ģ 
6) �?M��=L��52#�:��:�/<L�#83/�:�2�:�=�#@G�ģ-ģ5:�:#�5�#�H���:ģ(StablingģYard)ģ5$A�%83/�:�%5'�5#$�:$

���H#�ģ#=�:%�9M� ?M��=Lģ���D�=L$��%:�%ģ 
7) �?M��=L��52#�:�5:�:#2;�9��:�F�#��:#7ģģ�:���52%�:�5:�:%2;�9��:�F�%��:%�5��A�%9�D3#:��52%�:�ģ�:%

�<��9M�%8��H!!�:ģ%8���%8�:ģE'8��E���":$G�ģ5:�:%2;�9��:�F�%��:%�=L�%>�1:�/��@#�:�F$�:ģPMCSCģ3ģ 

2;3%9��'�:%�;D�<��:���52%�:�F�$%/#�5��A�%9�D3#:��52%�:�29��:�=Lģ5  %83/�:�D�?5��%��:�#-�9�/:�#ģ
2565 #=�/:#��:/3��:�'�:�%/#%�5$'8ģ2.23ģ�>L�D%K/�/�:E���:�%�5$'8ģ0.59  �/:#��:/3��:282#�:%��52%�:��5��:�
��52%�:�29��:�=Lģ5 �:���52%�:�F�%�2%�:��:�/<L�E'82�:�=$�%8�9�ģ��/��:/�8�5�-�%@G�ģ5:�:%�5�%�H!!�:ģE'85:�:%
�5�E'�/�% %83/�:�D�?5��%��:�#-�9�/:�#ģ2565ģE2���9��:#:��=Lģ1-13 

�:#:��=Lģ1-13 �/:!��:/3��:282!�:#��52#�:��5��:���52#�:�29��:�=Lģ5ģ#83/�:�D�?5��#��:�!-�9�/:�!ģ2565 

BillģNo #:"%8D5="� 

��:��/��M;3�9�ģ
(%) 

�/:!��:/3��:282!ģ(%) 

E���=L�;3�� �%�:��#<� �/:!E�#�#/� 

1 GeneralģRequirements 11.57 10.33 13.76 3.43 
2 ElevatedģStructures 26.80 0.60 1.01 0.41 
3 PP27:ģDaoģKhanongģStation 5.53 - - - 
4 PP28:ģBangģPakaeoģStation 5.94 0.06 0.49 0.43 
5 PP29:ģBangģPakokģStation 5.55 - - - 
6 PP30: Yaek Phacha-Uthit Station  5.60 0.08 0.60 0.52 
7 PP31:ģRatģBuranaģStationģ 5.43 - - - 
8 PP32:ģPhraģPradaengģStationģ 5.85 3.25 3.82 0.57 
9 PP33:ģKhruģNaiģStation 6.21 1.26 1.32 0.06 
10 Bang Pakok B1 Parkģ&ģRide 2.32 - - - 
11 Rat Burana B1 Parkģ&ģRide 3.38 - - - 
12 Rat Burana B2 Parkģ&ģRide 3.03 - - - 
13 Bang Pakok B2 Parkģ&ģRide 2.08 - - - 
14 StablingģYard 10.10 - - - 
15 Road Works and Drainage Works 0.61 0.42 0.43 0.01 

�/:!��:/3��:282!ģ(%) 100 1.64 2.23 0.59 
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1.4.6 �:#�;D�<��:#��52#�:�F�"29��:ģ6ģ�:�55�E��E%8��52#�:�#8��#:�ģ(��/�D�:�A�-�#@G�) 

�<��%%#�:%�;D�<��:��5�F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�3%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģģ
29��:�=Lģ6ģ�:�55�E��E'8��52%�:�%8��%:�ģ(��/�D�:�A�-�%@G�)ģ#=�/:#��:/3��:G��<��%%#�5��:�G���5�;3��D�?M5����ģ
E'8��5�;3���9 L/H�  (Preliminary, General Requirement)ģE'8�:%55�E���:��:/%ģ (Design of Permanent 

Works)ģH��E��ģ�:%55�E���9M�2@���:$ (Definitive Design) 5$A�%83/�:��:%D�%=$# D�����:%55�E�� (Design Criteria) 

��5�;3���:%55�E�� (Design Specifications)ģ�:%�;�/��:%55�E�� (Design Calculations)ģ": /:�ģ(Drawings) 

E'82�/���5�%82:��:%55�E���9��A�%9�D3#:�=LH���;3��, �<��%%#�:�D���<�2;3%9��:%�9��?M5�9���:�ģ%/#�>��:%D�%=$#
D2�5�A��'<� E'8/92�@2;3%9�$?L�H�$9�ģPMSCC3 �/:#��:/3��:282#�:%��52%�:��5��:���52%�:�29��:�=Lģ6 �:�55�E��
E'8��52%�:�%8��%:�ģ(��/�D�:�A�-�%@G�)ģ%83/�:�D�?5��%��:�#-�9�/:�#ģ2565ģE2���9��:#:��=Lģ1-14 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

/�O@ 1-36 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

�:#:��=Lģ1-14ģ �/:!��:/3��:282!�:#��52#�:��5��:���52#�:�29��:�=Lģ6ģ#83/�:�D�?5��#��:�!-�9�/:�!ģ2565 

Cost 

center 
Description 

% of 

Contract 

Variance Schedule Next Month 

Actual 3 
Planned (%) 

Planned % of 

Total 

Planned % of 

Item 

1 Preliminaries and General Requirements 15.11 -  0.24 3.91 25.89 

2 Design of Permanent Works 4.01 0.10 0.85 21.29 

3 Trackwork for Stabling Yard and 

Approach to Stabling Yard 

7.78 1.19 - - 

4 Trackwork for Underground 33.19 1.45 - - 

5 Trackwork for Elevated Structures 17.00 1.86 - - 

6 Third Rail for Stabling Yard and Approach 

to Stabling Yard 

2.41 - - - 

7 Third Rail for Underground 13.10 - - - 

8 Third Rail for Elevated Structures 7.39 - - - 

Total Percentage of Construction 100.00 0.86 4.77 4.77 
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�A�%9���:��@�29��:�=L#=�<��%%#�:%��52%�:���5��;#:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#E'8#:�%�:%
�<��:#�%/�25��'�%8��2<L�E/�'�5#�=L�;3��H/�G�%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#�5�F�%��:%H���<�9�<G3�
�%���/�ģE'�/�9��;%:$�:��'�:%��<�9�<�:##:�%�:%7ģD2�5ģ%!#.D����%8�;�@�D�?5�ģE'8�9��;%:$�:�7ģ�@�Jģ6ģD�?5�ģ
�;D2�5ģ%!#.ģD ?L5 <�:%�:E'8D2�5%:$�:�7ģ��52;�9��:��F$�:$E'8E���%9 $:�%�%%#�:�<E'82<L�E/�'�5#ģ(2�.)ģ
��5H� 

�9M��=Mģ%!#.ģH��#5�3#:$G3��'@�#�=L�%>�1:�/��@#�:%��52%�:��:�F$�:ģPMCSC1ģPMCSC2 E'8 PMCSC 3ģD����A�
%/�%/#��5#A'��:�Jģ%/#�>��'�:%��<�9�<�:��5��@�29��:��:�H/�G�%:$�:���9�D�=$/�9�ģ�9��;%:$�:�%:$ģ6ģD�?5�ģģ�9��9M�ģ
%:$�:���9��=M�>�D����:%%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#E'8#:�%�:%�<��:#
�%/�25��'�%8��2<L�E/�'�5#�5��A�%9���:�29��:�=Lģ1ģģ�A�%9���:�29��:�=Lģ2ģģ�A�%9���:�29��:�=Lģ3ģģ�A�%9���:�29��:�=Lģ4ģE'8
�A�%9���:�29��:�=Lģ5ģG�%8$8��52%�:�%83/�:�D�?5��%��:�#-�9�/:�#ģ .0.2565  2�/��A�%9�D3#:��52%�:�29��:�=Lģ6ģ�8D%<L#
�;D�<��:%��:�2<L�E/�'�5#�:#29��:G�D�?5�D#1:$�ģ2567ģģ 

1.6 /9��@�#82���ģ 

1) D ?L5�<��:#�%/�25��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģ(Environmentalģ
MitigationģMeasures)ģ%8$8��52%�:� 

2) D ?L5�<��:#�%/�25��'�%8��2<L�E/�'�5#ģ(EnvironmentalģMonitoring)ģ%8$8��52%�:� 

3) D ?L5�9��;%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#E'8#:�%�:%�<��:#
�%/�25��'�%8��2<L�E/�'�5#ģ%8$8��52%�:�ģ�;2��3��/$�:��=LD�=L$/��5��:#D�?L5�H��=L�;3��H/�G�%:$�:��:%/<D�%:83�
�'�%8��2<L�E/�'�5#�5�F�%��:% 

1.7 E���:#�<��:!�#/�25��%�#8��2<L�E/�%�5! 

�:%�<��:#�%/�25��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#
�%/�25��'�%8��2<L�E/�'�5#�5�F�%��:%ģH���;D�<��:%G3�D���H��:##:�%�:%��:�Jģ�=LH���;3��H/�G�%:$�:��:%
/<D�%:83��'�%8��2<L�E/�'�5#�5�F�%��:%�=LH��%9��/:#D3K��5�E'�/5$�:�D�%���%9�ģ( :���/�ģ�-1ģE'8 :���/�ģ�-2)ģ
F�$#='9�1�8�:��=L��5��;D�<��:%�9��=M 

1.7.1 �:��<��:!�#/�25��:#��<�9�<�:!!:�#�:#��5��9�E%8E��H��%�#8��2<L�E/�%�5! 

�;D�<��:%�<��:#�%/�25��:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#�5��A�%9���:��:�F$�:
�@�29��:ģG3���5D2�5E�8D#?L5 �/�:#=#:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#�=L$9�H#�H���;H���<�9�<3%?5��<�9�<
E'�/E��$9�H#�D =$� 5�9��:%��5��9�E'8'��'�%8��2< L�E/�'�5#ģ�;D�<��:% �<��:#�%/�25��:%E�����3:�:#
��5D2�5E�8ģE'�/#5�G3��=L�%>�1:��:�2<L�E/�'�5#�5��A�%9���:��@�29��:ģ�9��;%:$�:��'�:%�;D�<��:��@�JģD�?5�ģD2�5
�:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ(%!#.)ģE'8�9��;%:$�:��'%5�ģ6ģD�?5��;D2�5G3�2;�9��:��F$�:$E'8E��
�%9 $:�%�%%#�:�<E'82<L�E/�'�5# (2�.) 
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%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

/�O@ 1-38 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

1.7.2 �:��<��:!�#/�25��%�:#��<�9�<�:!!:�#�:#�<��:!�#/�25��%�#8��2<L�E/�%�5! 

�;D�<��:��<��:#�%/�25��'�%8��2<L�E/�'�5#ģ�> L�3#:$�>��:%�<��:#�%/�25��@�": 2<L�E/�'�5#ģ
�%8�5���/$�:%�<��:#�%/�25��@�": 5:�:0ģ%8�9�D2=$�ģ�/:#29L�28D�?5�ģ�@�": �M;�</�<�E'8�<D/0/<�$:�:��M;ģ
�@�Jģ2ģD�?5�ģ�<��:#�%/�25���:��:%�#�:�#��2��ģD�?5�'8ģ1ģ�%9M�ģ�<��:#�%/�25��%<#:��$8�:�F�%��:%ģ�%8D#<�
�%82<��<": E'8���3:D�=L$/�9��:%�9��:%�$8ģ�@�Jģ29��:3�ģE'82;%/�2": D0%1��<�ģ-ģ29��#ģ�@�J 6ģD�?5�ģ(�%9M�E%�
":$G�ģ3ģD�?5�3'9��:��=LD%<L#��52%�:�F�%��:%7ģE'82;%/��@�ģ6ģD�?5��'5�%8$8��52%�:�)ģ�> L���/�D/':�:%�<��:#
�%/�25�G�%8$8��52%�:��5�E��'829��:ģE2��G��:#:��=Lģ1-15ģF�$�:%�%/�/9��@�": 2<L�E/�'�5#�%9M�E%��5�
F�%��:%7ģ�;D�<��:%G�D�?5�2<�3:�#ģ2565ģ 

�:#:��=Lģ1-15ģ �:#�<��:!�#/�25��@� :�2<L�E/�%�5!�5�F�#��:##�H���:2:"2=!�/�ģ 
��/�D�:�A�ģ3 #:1�#��A#�8ģ(/�E3/��:���: <D1�)ģģ#8"8��52#�:� 

�@� :�2<L�E/�%�5! �/:!�=LG��:#�#/�25�ģG�#8"8��52#�:� 
�@�": 5:�:0G��%%$:�:0F�$�9L/H�/%8�9�D2=$�F�$�9L/H�/
�/:#29L�28D�?5�/�@�": �M;�</�<�/�<D/0/<�$:�:��M; 

�;D�<��:%�@�ģ2ģD�?5�ģ�9M�E��D�?5�2<�3:�#ģ2565ģ 
�'5�%8$8��52%�:� 

�:%�#�:�#��2�� �;D�<��:%�@�D�?5�ģ�9M�E��D�?5�2<�3:�#ģ2565ģ 
�'5�%8$8��52%�:� 

�:%0>�1:2": D0%1��<�-29��#E'8�90���<�5��%8�:�� �;D�<��:%�%9M�E%�G�D�?5�2<�3:�#ģ2565ģE'8�;D�<��:%�@�ģ
6ģD�?5�ģF�$�;3��G�D�?5��@#": 9���ģE'82<�3:�#ģ�'5�
%8$8��52%�:�ģ 

�:%�9��:%#A'�5$ �;D�<��:%�%9M�E%�G�D�?5�2<�3:�#ģ2565 
E'8�;D�<��:%�@�29��:3��'5�%8$8��52%�:� 

 

�:%�;D2�5�'�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#G�%:$�:���9�D�?5��%��:�#ģ3ģ�9�/:�# 2565ģD���
�'�:%�;D�<��:�%83/�:�D�?5��%��:�#ģ2565ģ�>�D�?5��9�/:�#ģ2565ģ�9�D���%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�
E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#��9��=Lģ1ģ�5�F�%��:%ģ%:$'8D5=$�
E���:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģE2���9�ģ�:#:��=Lģ1-16ģ2�/���: <�9��:�"A#<0:2�%�ģ(Global Positioning 

System:ģGPS) �5��;E3����@��<��:#�%/�25��'�%8��2<L�E/�'�5#ģH��E2��H/�G�ģ�:#:��=Lģ1-17ģ 

%83/�:��:%�;D�<��:��<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ�:#�=L%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#ģ
F�%��:%%�H!!�:ģ2:$2=#�/�ģ��/�D�:�A�d%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģH���;3��H/��9M�ģ�@��%/�/9��@�": 5:�:0
G��%%$:�:0F�$�9L/H�ģ%8�9�D2=$�F�$�9L/H�ģ�/:#29L�28D�?5� ģF%� $:�:'�%8�: 9���ģ�:#%:$�:��:%/<D�%:83�
�'�%8��2<L�E/�'�5#7ģ�;3��H/�H���A�D�'=L$��?L5D���ģF%� $:�:'H5D5K#D5�ģ���@%=ģ�9M�E��D�?5��@':�#ģ2565ģF�%��:%H��
�;D�<��:%�%/�/9��=L�@��=M#:�9M�E��D�?5�2<�3:�#ģ2565ģ�>�����@�9�ģE'8F%� $:�:'�:��8�5�ģ3ģ�>L�D����@��%/��@�": 
5:�:0G��%%$:�:0F�$�9L/H�ģ%8�9�D2=$�F�$�9L/H�ģ�/:#29L�28D�?5�H��#=3�9�2?5E�����<D2��/:#5�@D�%:83�2�:��=LD ?L5G��
G��:%�<��:#�%/�25��@�": 2<L�E/�'�5#�5�F�%��:%7ģD�?L5��:�F%� $:�:'#=E���:%�%9��%@�":$G�F%� $:�:'
3':$E3��ģ�>��;G3�H#�28�/�G��:%�<��9M�D�%?L5�#?5�%/�/9��@�": 2<L�E/�'�5#ģE2���9� :���/�ģ�-5ģģ�9��9M�ģF�%��:%7ģ
�>�H��$�:$�@��%/�/9�H�$9�F%� $:�:'�:��8�5�2#@�%�%:�:%�=L5$A�3�:��:�F%� $:�:'�:��8�5�ģ3ģ�%8#:�ģ60ģD#�%ģ 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

/�O@ 1-39 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

�:#:��=Lģ1-16ģģE���:#�<��:!�#/�25��%�#8��2<L�E/�%�5!ģF�#��:##�H���:2:"2=!�/� ��/�D�:�A�-#:1�#��A#�8ģ(/�E3/��:���: <D1�) 

�@� :�2<L�E/�%�5! �9��=�=L�<��:!�#/�25� �@��<��:!�#/�25� 
/<�=�:#�<��:!�#/�25�/ 
�:#D�K���5!A%/5@��#�� /<�=/<D�#:83� �/:!�=L�5��:#�<��:!�#/�25� 

1. �@�": 5:�:0 

G��%%$:�:0 

1.ģ�@��'855�%/#ģ(TSP) 

2. �@��'855���:�H#�D�<�ģ10ģH#�%5�
(PM10) 

3. ��:�H�F�%D��H�55�H���ģ(NO2) 
4. ��:��:%��5�#5�5�H���ģ(CO) 

5. �/:#D%K/'#E'8�<0�:�'#  

(Wind Speed & Wind Direction) 

1.ģ�%#�'�%8�:� 

2.ģF%� $:�:'/�<% $:�:' 
3.ģ352#@�E3���:�< 
4.ģF%� $:�:'2#<�<D/�ģ���@%= 
5.ģF%� $:�:'2#D�K� %8����D�'�: 
6.ģF%� $:�:'H5D5K#D5�ģ���@%=1/ 
7.ģF%� $:�:'�:��8�5� 

2#@�%�%:�:% 2/ģģģ 
8.ģ#92$<�5<#:#5:'=ģ(5:'=-5=3#�:#) 

Gravimetric/HighģVolumeģ
AirģSamplers 
Gravimetric/Size Selective, 

High Volume Air Sampler 

 

- Preģandģpostģweightģdifferent 
-ģģ5�:�5<��:#�%8�:0 

��8�%%#�:%2<L�E/�'�5#
E3���:�<ģ��9��=Lģ10ģ .0.ģ
2538 E'8ģ��9��=Lģ24ģ .0.ģ
2547 D%?L5�ģ�;3��#:�%�:�
�@�": 5:�:0G��%%$:�:0
F�$�9L/H� 

- ģ�%8�:0��8�%%#�:% 
ģ2<L�E/�'�5#E3���:�<ģ��9��=Lģ33ģģ 
ģ( .0.2552)ģD%?L5�ģ�;3�� 
ģ#:�%�:���:��:�H�F�%D��ģģ 
ģH�55�H���G��%%$:�:0 
F�$�9L/H� 

�<��:#�%/�25�ģ5 /9���5D�? L5�ģ
(�%5��'@#/9��;�:%ģ3 /9�E'8
/9�3$@�ģ2 /9�)ģ�;D�<��:%�@�Jģ2ģ
D�?5�ģ�'5�%8$8D/':��52%�:� 

2.ģ%8�9�D2=$� 
 

1.ģ%8�9�D2=$�D�'=L$ģ1ģ�9L/F#�ģ(Leq 1 hour) 
2.ģ%8�9�D2=$�D�'=L$ģ24ģ�9L/F#�ģ(Leq 24 hours) 
3.ģ%8�9�D2=$�2A�2@�ģ(Lmax) 
4.ģ%8�9�D2=$�D�5%�D�K�H�'��=Lģ90ģ(L90) 
5.ģ%8�9�D2=$�D�'=L$�':�/9��':��?�ģ(Ldn) 

1.ģ�%#�'�%8�:� 

2.ģF%� $:�:'/�<% $:�:' 
3.ģ352#@�E3���:�< 
4.ģF%� $:�:'2#<�<D/�ģ���@%= 
5.ģF%� $:�:'2#D�K� %8����D�'�: 
6.ģF%� $:�:'H5D5K#D5�ģ���@%=1/ 
7.ģF%� $:�:'�:��8�5� 

2#@�%�%:�:% 2/ģģģ 
8.ģ#92$<�5<#:#5:'=ģ(5:'=-5=3#�:#) 

-ģģIntegrated Sound Level  

ģģģMeters 

5�:�5<��:#�%8�:0 

��8�%%#�:%2<L�E/�'�5#
E3���:�<ģ��9��=Lģ15ģ .0.ģ2540ģ 
D%?L5�ģ�;3��#:�%�:�%8�9�
D2=$�F�$�9L/H� 

�<��:#�%/�25�ģ5 /9���5D�? L5�ģ
(�%5��'@#/9��;�:%ģ3 /9�E'8
/9�3$@�ģ2 /9�)ģ�;D�<��:%�@�Jģ2ģ
D�?5�ģ�'5�%8$8D/':��52%�:� 

3#:$D3�@:  :ģ1/ģF%� $:�:'�%8�: 9���D�'=L$��?L5D���F%� $:�:'H5D5K#D5�ģ���@%=ģģ 
ģģģģģģģģģģģģģģģģģģģģģģģģģ2/F%� $:�:'�:��8�5�ģ3ģH��#=3�9�2?5E�����<D2��/:#5�@D�%:83�2�:��=LD ?L5G��G��:%�<��:#�%/�25��@�": 2<L�E/�'�5#�5�F�%��:%7ģD�?L5��:�F%� $:�:'#=E���:%�%9��%@�":$G�F%� $:�:'3':$E3��ģ�>��;G3�H#�28�/� 

G��:%�<��9M�D�%?L5�#?5�%/�/9��@�": 2<L�E/�'�5#ģ�9��9M�ģF�%��:%7ģ�>�H��$�:$�@��%/�/9�H�$9�F%� $:�:'�:��8�5�2#@�%�%:�:%ģ�=L5$A�3�:��:�F%� $:�:'�:��8�5�ģ3ģ�%8#:�ģ60ģD#�%  



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

/�O@ 1-40 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

�:#:��=Lģ1-16ģģE���:#�<��:!�#/�25��%�#8��2<L�E/�%�5!ģF�#��:##�H���:2:"2=!�/� ��/�D�:�A�-#:1�#��A#�8ģ(/�E3/��:���: <D1�)ģ(��5-1) 

�@� :�2<L�E/�%�5! �9��=�=L�<��:!�#/�25� �@��<��:!�#/�25� 
/<�=�:#�<��:!�#/�25�/ 
�:#D�K���5!A%/5@��#�� /<�=/<D�#:83� �/:!�=L�5��:#�<��:!�#/�25� 

3.ģ�/:#29L�28D�?5� 1.ģ�/:#D%K/5�@":�2A�2@�ģ 
(Peak Particle Velocity: PPV) 

2.ģ�/:#�=Lģ(Frequency) 
 

1.ģ�%#�'�%8�:� 

2.ģF%� $:�:'/�<% $:�:' 
3.ģ/9�D5=L$#/%�@� 
4.ģ/9��/%�<D/0%:�/%/<3:% 
5.ģ/9�%:��9��:%:#/%/<3:% 
6.ģ��5##3:�:4 

7.ģ < <�"9���%:��9��� 
8.ģ5�@2:/%=$� %8D��:�:�2<�#3:%:� 
9.ģF%� $:�:'H5D5K#D5�ģ���@%=1/ 
10.ģF%� $:�:'�:��8�5�ģ 

2#@�%�%:�:%2/ 

- VibrationģMeter - 5�:�5<��:#�%8�:0
��8�%%#�:%2<L�E/�'�5#
E3���:�<ģ��9��=Lģ37ģ .0.2553ģ
D%?L5�ģ�;3��#:�%�:��/:#
29L�28D�?5�D ?L5��5��9�
�'�%8����55:�:% 

�<��:#�%/�25�ģ5 /9���5D�? L5�ģ
(�%5��'@#/9��;�:%ģ3 /9�E'8
/9�3$@�ģ2 /9�)ģ�;D�<��:%�@�Jģ2ģ
D�?5�ģ�'5�%8$8D/':��52%�:� 

4.ģ�@�": �M;�</�<� 1.ģ�/:#D����%�-��:�ģ(pH) 

2.ģ5@�3"A#< (Temperature) 

3. �%<#:�55��<D���=L'8':$�M; (DO) 

4.ģ�/:#2��%�G�%A�ģ�=F5�=ģ(BOD) 

5. �5�E�K�E�/�'5$�9M�3#�ģ(TSS) 

6. �M;#9�E'8H�#9�ģ(FOG) 

7.ģF�'<!5%�#E���=D%=$�9M�3#�ģ(TCB) 

8.ģH�D�%�ģ(NO3
-) 

9. !52D!�ģ(PO4
3-) 

10. �5�E�K�'8':$�M;�9M�3#�ģ(TDS) 

11. ��:�:%�;H!!�:ģ(Conductivity) 

1.ģ�'5��:��?L5 

2.ģ�'5�2:#D2� 

3.ģ�'5��:�H2�H�� 
4.ģ�'5��:/�8�5� 
5.ģ�'5��:��8E��/ 
6.ģ�'5��:��8�5� 

7.ģ�'5�%:1�%��A%�8 
8.ģ�'5�E��%�5� 

9.ģ';%:�2:�:%�8�=L�<��9��=L�5� 

ģģģģ%�H!!�: 

-ģGrab Sampling pH: ElectrometricģMethod 

Temp: LaboratoryģandģFieldģ
Methods 
DO: AzideģModi¦cationģMethod 

BOD: 5-day BOD Test, Azide 

Modification Method 

TSS: Driedģatģ103-105ģ0C 

FOG: Partition-Gravimetricģ
Method 

 

�@�ģ2ģD�?5� 

�'5�%8$8D/':��52%�:� 

3#:$D3�@:  :ģ1/ģF%� $:�:'�%8�: 9���D�'=L$��?L5D���F%� $:�:'H5D5K#D5�ģ���@%=ģģ 
ģģģģģģģģģģģģģģģģģģģģģģģģģ2/F%� $:�:'�:��8�5�ģ3ģH��#=3�9�2?5E�����<D2��/:#5�@D�%:83�2�:��=LD ?L5G��G��:%�<��:#�%/�25��@�": 2<L�E/�'�5#�5�F�%��:%7ģD�?L5��:�F%� $:�:'#=E���:%�%9��%@�":$G�F%� $:�:'3':$E3��ģ�>��;G3�H#�28�/� 

G��:%�<��9M�D�%?L5�#?5�%/�/9��@�": 2<L�E/�'�5#ģ�9��9M�ģF�%��:%7ģ�>�H��$�:$�@��%/�/9�H�$9�F%� $:�:'�:��8�5�2#@�%�%:�:%ģ�=L5$A�3�:��:�F%� $:�:'�:��8�5�ģ3ģ�%8#:�ģ60ģD#�%  



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
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/�O@ 1-41 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

�:#:��=Lģ1-16ģģE���:#�<��:!�#/�25��%�#8��2<L�E/�%�5!ģF�#��:##�H���:2:"2=!�/� ��/�D�:�A�-#:1�#��A#�8ģ(/�E3/��:���: <D1�)ģ(��5-2) 

�@� :�2<L�E/�%�5! �9��=�=L�<��:!�#/�25� �@��<��:!�#/�25� 
/<�=�:#�<��:!�#/�25�/ 
�:#D�K���5!A%/5@��#�� /<�=/<D�#:83� �/:!�=L�5��:#�<��:!�#/�25� 

4.ģ�@�": �M;�</�<�ģ(��5)    TCB: MultipleģTubeģ
FermentationģTechnique 
NO3

-: CadmiumģReductionģ
Method 

PO4
3-: AscorbicģAcidģMethod 

TDS: Driedģatģ103-105ģ0C 

 

5.ģ�<D/0/<�$:�:��M; 1.ģE '����5� ?�ģ(Phytoplankton) 

2. E '����5�29�/�ģ(Zooplankton) 

3. 29�/�3��:�<�ģ(Benthos) 

1.ģ�'5��:��?L5 

2.ģ�'5�2:#D2� 

3.ģ�'5��:�H2�H�� 
4.ģ�'5��:/�8�5� 
5.ģ�'5��:��8E��/ 
6.ģ�'5��:��8�5� 

7.ģ�'5�%:1�%��A%�8 
8.ģ�'5�E��%�5� 

9.ģ';%:�2:�:%�8�=L�<��9��=L�5� 

ģģģģ%�H!!�: 

- PlanktonģNet 
- EkmannģGrabģSampler 

Shannon Weiner9s Index 
(Krab,1985)ģ/ģCounting 

Technique 

�@�ģ2ģD�?5�ģ�'5�%8$8D/':
��52%�:� 

 
  



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ 
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/�O@ 1-42 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

�:#:��=Lģ1-16ģģE���:#�<��:!�#/�25��%�#8��2<L�E/�%�5!ģF�#��:##�H���:2:"2=!�/� ��/�D�:�A�-#:1�#��A#�8ģ(/�E3/��:���: <D1�)ģ(��5-3) 

�@� :�2<L�E/�%�5! �9��=�=L�<��:!�#/�25� �@��<��:!�#/�25� 
/<�=�:#�<��:!�#/�25�/ 
�:#D�K���5!A%/5@��#�� /<�=/<D�#:83� �/:!�=L�5��:#�<��:!�#/�25� 

6. �:%�#�:�#��2�� 
- �%<#:��:%�%:�%��5/9� 

- 5@�9�<D3�@�:��:%�%:�%�5�F�%��:%ģģ 
1. ����3:% 
2. ����%8�:%:1�%�2:$ģ1 
3. ���2:#D2� 

4. ���D�=$/H���: 
5. ���5;�/$2��%:# 

6. �����%H�$0%= 
7. ���2@F��9$ 

8. ���29��F'� 

9. ����:/ 
10. �����%%:�2=#: 
11. ���%:�/<�= 
12. ��� %82@D#%@ 
13. ���%:��;D�<��':� 
14. ���#3:H�$ 
15. ����9�%D �% 
16. ����%8�:�<�� 

17.���2#D�K� %8D��:�:�2<� 

18. ���2@�2/92�<P 
19. ����%8�:5@�<0 

20. �:��A���:��5��:� <D01
��:�3��: ?M��=L��52%�:��=L�5�
%�H!!�: 

 5�:�5<�/<�=�:%�:�ģ
Transportation Engineering, 

an Introduction 1998,  

E'8ģHighway Capacity 

Manual, 2000 

�@�D�?5�ģ�'5�%8$8D/':��52%�:� 

 
  



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
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/�O@ 1-43 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

�:#:��=Lģ1-16ģģE���:#�<��:!�#/�25��%�#8��2<L�E/�%�5!ģF�#��:##�H���:2:"2=!�/� ��/�D�:�A�-#:1�#��A#�8ģ(/�E3/��:���: <D1�)ģ(��5-4) 

�@� :�2<L�E/�%�5! �9��=�=L�<��:!�#/�25� �@��<��:!�#/�25� 
/<�=�:#�<��:!�#/�25�/ 
�:#D�K���5!A%/5@��#�� /<�=/<D�#:83� �/:!�=L�5��:#�<��:!�#/�25� 

7.ģD0%1��<�E'829��# 1.ģ�:%%9�%A���5#A'��:/2:%D�=L$/�9�F�%��:% 
2.ģ�'�%8���= L D� <��> M�G�%83/�:��:%
��52%�:�E'8�/:#�<�D3K�/�90���<��5
F�%��:% 

3.ģ���3:�=LD�<��:�F�%��:%7ģ�'5���
��5�<�D3K�E'8��5D2�5E�8��5F�%��:% 

�;�/�ģ5ģ�'@�#�9/5$�:�ģH��E�� 
1.ģ�A��;�@#�� 

2.ģ39/3��:�%9/D%?5�/�A�2#%2 
3.ģ2�:��%8�5��:% 
4.ģ0:2�2�:�/2�:�0>�1:/
2�:� $:�:' 

5.ģ�A�E��3��/$�:�%:��:% 
�=L5$A�G�%8$8ģ500 D#�%ģ�:�
 ?M��=L��52%�:�F�%��:% 

- E��25��:# F�%E�%#ģPSPP version 3 ":$G�ģ3ģD�?5�3'9��:�D%<L#
��52%�:�ģE'8�@�ģ6ģD�?5�ģ 
�'5�%8$8D/':�:%��52%�:� 

8.ģ�:%�9��:%�$8#A'�5$ 1.ģ �9��>��%8D"�ģ�%<#:�ģE'8�M;3�9�
�5�#A'�5$�:��<��%%#�:%��52%�:�ģ
%/#�>��%<#:��<��%:$�:��:%�@�D�:8
5@F#���E'8/92�@�=LD�<��:��:%��52%�:�
3%?5%?M5$�:$2<L��'A�2%�:� 

2.ģ�%8D# <��%82 <�� <": E'8���3:
D� = L $/� 9��:%� 9 ��:%# A'�5$ģF�$ģģ
 <�:%�:�:��:%����:��5�#A'�5$ģ
D01/92�@G� ?M��=L��52%�:�F�%��:% 

1.ģ ?M��=L��52%�:� 
2.ģ�%<D/�2;�9��:��/��@#�:�
��52%�:� 

3.ģ�%<D/��=L 9����:���52%�:� 

�:%���9��>� �@�29��:3� 
�'5�%8$8D/':��52%�:� 

%/�%/#��5#A'�@�29��:3� 

 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
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/�O@ 1-44 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

�:#:��=Lģ1-17ģģ��:�<�9��:� A!<0:2�#��5��;E3����@��<��:!�#/�25��%�#8��2<L�E/�%�5! 

F�#��:##�H���:2:"2=!�/���/�D�:�A�-#:1�#��A#�8ģ(/�E3/��:���: <D1�) 

�@��<��:!�#/�25��@� :�2<L�E/�%�5! 
��:�<�9��@��<��:!�#/�25� 

UTM East (X) North (Y) 
1.ģ�@� :�5:�:0G��##":�:0F�"�9L/H� 

29��:�=Lģ1ģ��/�D�:�A�ģ-352#@�E3���:�< 
1.1ģ�%#�'�%8�:� 47P 663455 1524639 

1.2ģF%� $:�:'/�<% $:�:' 47P 663129 1523986 

29��:�=Lģ2ģ��/�352#@�E3���:�<-��:�!�: 
1.3ģ352#@�E3���:�< 47P 662687 1523007 

29��:�=Lģ4ģ��/�28 :� @��-�:/�8�5� 
1.4ģF%� $:�:'2#<�<D/�ģ���@%= 47P 661016 1516599 
1.5ģF%� $:�:'2#D�K� %8����D�'�: 47P 660792 1516132 

29��:�=Lģ5ģ��/��:/�8�5�-�%@G�ģ5:�:%�5�%�H!!�:ģE'85:�:%�5�E'�/�%ģ 
1.6ģF%� $:�:'H5D5K#D5�ģ���@%=1/ 47P 662071 1512585 
1.7.ģF%� $:�:'�:��8�5�ģ2#@�%�%:�:%2/ 47P 665317 1507810 
1.8ģ#92$<�5<#:#5:'=ģģ(5:'=-5=3#�:#) 47P 664698 1507131 

2.ģ#8�9�D2="�F�"�9L/H� 

29��:�=Lģ1ģ��/�D�:�A�ģ-352#@�E3���:�< 
2.1ģ�%#�'�%8�:� 47P 663471 1524630 

2.2ģF%� $:�:'/�<% $:�:' 47P 663120 1523971 

29��:�=Lģ2ģ��/�352#@�E3���:�<-��:�!�: 
2.3ģ352#@�E3���:�< 47P 662676 1522982 

29��:�=Lģ4ģ��/�28 :� @��-�:/�8�5� 
2.4ģF%� $:�:'2#<�<D/�ģ���@%= 47P 661055 1516599 
2.5ģF%� $:�:'2#D�K� %8����D�'�: 47P 660827 1516584 

29��:�=Lģ5ģ��/��:/�8�5�-�%@G�ģ5:�:%�5�%�H!!�:ģE'85:�:%�5�E'�/�% 
2.6ģF%� $:�:'H5D5K#D5�ģ���@%=1/ 47P 662088 1512586 
2.7ģF%� $:�:'�:��8�5�ģ2#@�%�%:�:%2/ 47P 665316 1507726 

2.8ģ#92$<�5<#:#5:'=ģ(5:'=-5=3#�:#) 47P 664716 1507157 

3.ģ�/:!29L�28D�?5� 

29��:�=Lģ1ģ��/�D�:�A�-352#@�E3���:�< 
3.1ģ�%#�'�%8�:� 47P 663545 1524784 

3.2ģF%� $:�:'/�<% $:�:' 47P 663103 1524009 

29��:�=Lģ2ģ��/�352#@�E3���:�<-��:�!�: 
3.3ģ/9�D5=L$#/%�@� 47P 662255 1522365 

3.4ģ/9��/%�<D/0%:�/%/<3:% 47P 662176 1521767 

3#:$D3�@:  :ģ1/ģF%� $:�:'�%8�: 9���ģD�'=L$��?L5D���ģF%� $:�:'H5D5K#D5�ģ���@%=ģģ 
ģģģģģģģģģģģģģģģģģģģģģģģģģ2/F%� $:�:'�:��8�5�ģ3ģH��#=3�9�2?5E�����<D2��/:#5�@D�%:83�2�:��=LD ?L5G��G��:%�<��:#�%/�25��@�": 2<L�E/�'�5#�5�F�%��:%7ģ

D�?L5��:�F%� $:�:'#=E���:%�%9��%@�":$G�F%� $:�:'3':$E3��ģ�>��;G3�H#�28�/�G��:%�<��9M�D�%?L5�#?5�%/�/9��@�": 2<L�E/�'�5#ģ
�9��9M�ģF�%��:%7ģ�>�H��$�:$�@��%/�/9�H�$9�F%� $:�:'�:��8�5�2#@�%�%:�:%ģ�=L5$A�3�:��:�F%� $:�:'�:��8�5�ģ3ģ�%8#:�ģ60ģD#�% 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
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/�O@ 1-45 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

�:#:��=Lģ1-17ģģ��:�<�9��:� A!<0:2�#��5��;E3����@��<��:!�#/�25��%�#8��2<L�E/�%�5! 

F�#��:##�H���:2:"2=!�/���/�D�:�A�-#:1�#��A#�8ģ(/�E3/��:���: <D1�)ģ(��5-1) 

�@��<��:!�#/�25��@� :�2<L�E/�%�5! 
��:�<�9��@��<��:!�#/�25� 

UTM East (X) North (Y) 
29��:�=Lģ3ģ��/���:�!�:-28 :� @�� 
3.5ģ/9�%:��9��:%:#/%/<3:% 47P 662667 1521096 
3.6ģ��5##3:�:4 47P 662754 1521197 
3.7ģ < <�"9���%:��9��� 47P 662545 1520415 

29��:�=Lģ4ģ��/�28 :� @��-�:/�8�5� 
3.8ģ5�@2:/%=$� %8D��:�:�2<�#3:%:� 47P 661441 1516226 

29��:�=Lģ5ģ��/��:/�8�5�-�%@G�ģ5:�:%�5�%�H!!�:ģE'85:�:%�5�E'�/�% 
3.9ģF%� $:�:'H5D5K#D5�ģ���@%=1/ 47P 662077 1512588 
3.10ģF%� $:�:'�:��8�5�ģ2#@�%�%:�:%2/ 47P 665439 1507902 

4.ģ�@� :��M;�</�<� 

29��:�=Lģ1ģ��/�D�:�A�ģ-352#@�E3���:�< 
4.1ģ�'5��:��?L5 47P 664922 1526044 

4.2ģ�'5�2:#D2� 47P 663311 1524256 

29��:�=Lģ4ģ��/�28 :� @��-�:/�8�5� 
4.3ģ�'5��:�H2�H�� 47P 661349 1517600 

29��:�=Lģ5ģ��/��:/�8�5�-�%@G�ģ5:�:%�5�%�H!!�:ģE'85:�:%�5�E'�/�% 
4.4ģ�'5��:/�8�5� 47P 660248 1514277 
4.5ģ�'5��:��8E��/ 47P 661022 1513364 
4.6ģ�'5��:��8�5� 47P 661740 1512856 
4.7ģ�'5�%:1�%��A%�8 47P 662388 1545495 
4.8ģ�'5�E��%�5� 47P 663097 1576553 
4.9ģ';%:�2:�:%�8�=L�<��9��=L�5�%�H!!�: 47P 665239 1508038 

5.ģ�<D/0/<�$:�:��M; 
29��:�=Lģ1ģ��/�D�:�A�ģ-352#@�E3���:�< 
5.1ģ�'5��:��?L5 47P 664922 1526044 

5.2ģ�'5�2:#D2� 47P 663311 1524256 

29��:�=Lģ4ģ��/�28 :� @��-�:/�8�5� 
5.3ģ�'5��:�H2�H�� 47P 661349 1517600 

29��:�=Lģ5ģ��/��:/�8�5�-�%@G�ģ5:�:%�5�%�H!!�:ģE'85:�:%�5�E'�/�% 
5.4ģ�'5��:/�8�5� 47P 660251 1514272 
5.5ģ�'5��:��8E��/ 47P 661024 1513361 
5.6ģ�'5��:��8�5� 47P 661737 1512851 

5.7ģ�'5�%:1�%��A%�8 47P 662597 1512307 

5.8ģ�'5�E��%�5� 47P 663509 1511728 

5.9ģ';%:�2:�:%�8�=L�<��9��=L�5�%�H!!�: 47P 665337 1507961 

3#:$D3�@:  :ģ1/ģF%� $:�:'�%8�: 9���ģD�'=L$��?L5D���ģF%� $:�:'H5D5K#D5�ģ���@%=ģģ 
ģģģģģģģģģģģģģģģģģģģģģģģģģ2/F%� $:�:'�:��8�5�ģ3ģH��#=3�9�2?5E�����<D2��/:#5�@D�%:83�2�:��=LD ?L5G��G��:%�<��:#�%/�25��@�": 2<L�E/�'�5#�5�F�%��:%7ģ

D�?L5��:�F%� $:�:'#=E���:%�%9��%@�":$G�F%� $:�:'3':$E3��ģ�>��;G3�H#�28�/�G��:%�<��9M�D�%?L5�#?5�%/�/9��@�": 2<L �E/�'�5#ģ
�9��9M�ģF�%��:%7ģ�>�H��$�:$�@��%/�/9�H�$9�F%� $:�:'�:��8�5�2#@�%�%:�:%ģ�=L5$A�3�:��:�F%� $:�:'�:��8�5�ģ3ģ�%8#:�ģ60ģD#�% 
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/�O@ 1-46 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

�:#:��=Lģ1-17ģģ��:�<�9��:� A!<0:2�#��5��;E3����@��<��:!�#/�25��%�#8��2<L�E/�%�5! 

F�#��:##�H���:2:"2=!�/���/�D�:�A�-#:1�#��A#�8ģ(/�E3/��:���: <D1�)ģ(��5-2) 

�@��<��:!�#/�25��@� :�2<L�E/�%�5! 
��:�<�9��@��<��:!�#/�25� 

UTM East (X) North (Y) 
6.ģ�:%2;%/��%<#:��:%�%:�% 
29��:�=Lģ1ģ��/�D�:�A�-352#@�E3���:�< 
6.1ģ����3:% 47P 664804 1525701 

6.2ģ����%8�:%:1�%�2:$ģ1 47P 664434 1526300 

6.3ģ���2:#D2� 47P 663337 1524334 

6.4ģ���D�=$/H���: 47P 663530 1525053 

6.5ģ���5;�/$2��%:# 47P 663937 1524826 

6.6ģ�����%H�$0%= 47P 663679 1524368 

6.7ģ���2@F��9$ 47P 663003 1524143 

6.8ģ���29��F'� 47P 662916 1523977 

6.9ģ����:/ 47P 662801 1523953 

6.10ģ�����%%:�2=#: 47P 663342 1523400 

6.11ģ���%:�/<�= 47P 662887 1523824 

29��:�=Lģ2ģ��/�352#@�E3���:�<-��:�!�: 
6.12ģģ���2:#D2�3/ 47P 662503 1522690 
6.13ģ�����%%:�2=#: 47P 663347 1523404 
6.14ģ��� %82@D#%@ 47P 662227 1521761 

29��:�=Lģ3ģ��/���:�!�:-28 :� @�� 
6.15ģ���%:��;D�<��':� 47P 662550 1521301 
6.16ģ���#3:H�$ 47P 662705 1520992 
6.17ģ����9�%D �% 47P 662282 1519741 
6.18ģ����%8�:�<�� 47P 662705 1520992 

29��:�=Lģ4ģ��/�28 :� @��-�:/�8�5� 
6.19ģ���2#D�K� %8D��:�:�2<� 47P 661093 1516860 

29��:�=Lģ5ģ��/��:/�8�5�-�%@G�ģ5:�:%�5�%�H!!�:ģE'85:�:%�5�E'�/�% 
6.20ģ���2@�2/92�<P 47P 664097 1511003 
6.21ģ����%8�:5@�<0 47P 662869 1511918 
6.22ģ�:��A���:��5��:� <D01��:�3��: ?M��=L��52%�:��=L�5�

%�H!!�: 
47P 665279 1507726 

ģ3#:$D3�@:  :ģ ģ1/ģF%� $:�:'�%8�: 9���ģD�'=L$��?L5D���ģF%� $:�:'H5D5K#D5�ģ���@%=ģģ 
ģģģģģģģģģģģģģģģģģģģģģģģģģ2/F%� $:�:'�:��8�5�ģ3ģH��#=3�9�2?5E�����<D2��/:#5�@D�%:83�2�:��=LD ?L5G��G��:%�<��:#�%/�25��@�": 2<L�E/�'�5#�5�F�%��:%7ģģ

D�?L5��:�F%� $:�:'#=E���:%�%9��%@�":$G�F%� $:�:'3':$E3��ģ�>��;G3�H#�28�/�G��:%�<��9M�D�%?L5�#?5�%/�/9��@�": 2<L�E/�'�5#ģ
�9��9M�ģF�%��:%7ģ�>�H��$�:$�@��%/�/9�H�$9�F%� $:�:'�:��8�5�2#@�%�%:�:%ģ�=L5$A�3�:��:�F%� $:�:'�:��8�5�ģ3ģ�%8#:�ģ60ģD#�% 

ģ3/���2:#D2�ģ�;D�<��:%2;%/��%<#:��:%�%:�%F�$�A�%9���:�29��:�=Lģ2 
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/�O@ 1-47 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

1.8 #:"%8D5="��@��<��:!�#/�25��@� :�2<L�E/�%�5! 

1.8.1 �@��<��:!�#/�25��@� :�5:�:0G��##":�:0F�"�9L/H�ģ#8�9�D2="�F�"�9L/H�ģE%8�/:!29L�28D�?5� 

�:��:%2;%/��@��<��:#�%/�25�%83/�:�D�?5��%��:�#-�9�/:�#ģ .0.2565ģ �/�:�@��<��:#�%/�25��@��@��=L
�;3��H/�G�%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#ģ(EnvironmentalģImpactģAssessmentģReport)ģ2:#:%��;�:%
�<��9M�5@��%���<��:#�%/�25�H��ģF�$#=%:$'8D5=$�E'82": E/�'�5#�5��@��<��:#�%/�25��9��=M 

29��:�=Lģ1ģ�:�F"�:F�#�2#�:�G���<�ģ��/�D�:�A�-352!@�E3���:�<ģģ 

1) �#!�%�#8�:� 

�%#�'�%8�:�H���A��;3��G3�D����@��<��:#�%/�25��@�": 2<L�E/�'�5#G�%:$�:��:%/<D�%:83��'�%8��
2<L�E/�'�5#�5�F�%��:%ģ�>L��:��:%2;%/� ?M��=L �/�:ģ�<0D3�?5�<��9�F%�D%=$�%:�<�=��ģ�<0G���<��9��:%H!!�:��%3'/�ģD��
2:#D2�ģ�<0�8/9����<��9�E#��M;D��: %8$:ģE'8�<0�8/9�55��<��9����2:#D2�ģ�%���:#�9��5$2:#D2�ģ20ģ3'9��:�H��%9�
5�@�:��:�D��:�5� ?M��=LE'�/ģ�>�H��D��:�;�:%�<��9M�D�%?L5�#?5E'85@��%���<��:#�%/�25��@�": 2<L�E/�'�5#���@��=L2;%/�
H/�ģF�$#=%:$'8D5=$��9��=Mģ 

- D�%?L5�D�K��9/5$�:��@��'855�%/#ģ�@��'855���:�H#�D�<�ģ10ģH#�%5�ģ�@��'855���:�H#�D�<�ģ2.5ģH#�%5�ģ
��:�H�F�%D��H�55�H���ģ(NO2)ģ��:��:%��5�#5�5�H���ģ(CO)ģE'8D�%?L5��%/�/9��/:#D%K/E'8�<0�:�'#ģ
�<��9M�5$A��%<D/�2/�3$�5#��:�3��:5:�:%�5� 9��:E3'���M;��:��':�ģ�%#�'�%8�:�ģG�'��9��;E �����
�=L�<��9��:%H!!�:��%3'/�ģD��2:#D2�ģ 

- #:�%%8�9�D2=$�ģ�<��9M�5$A��%<D/�2/�3$�5#��:�3��:5:�:%�5� 9��:E3'���M;��:��':�ģ�%#�'�%8�:�ģ 
G�'��9��;E ������=L�<��9��:%H!!�:��%3'/�ģD��2:#D2�ģ 

- #:�%�/:#29L�28D�?5�ģ�<��9M��=L�:��5�5:�:%��:�3��:�>�F%� <# ��5��%#�'�%8�:� 

2) F#��":�:%/�<#�":�:% 

F%� $:�:'/�<% $:�:'H���A��;3��G3�D����@��<��:#�%/�25��@�": 2<L�E/�'�5#G�%:$�:��:% /<D�%:83�
�'�%8��2<L�E/�'�5#�5�F�%��:%ģ�>L��:��:%2;%/� ?M��=L �/�: �<0D3�?5�<��9����2@F��9$ģ�<0G���<��9����29��F'�ģ�<0
�8/9����<��9�����:/ģE'8�<0�8/9�55��<��9����2:#D2�ģ3'9��:�H��%9�5�@�:��:�D��:�5� ?M��=LE'�/ģ�>�H��D��:�;�:%
�<��9M�D�%?L5�#?5E'85@��%���<��:#�%/�25��@�": 2<L�E/�'�5#���@��=L2;%/�H/�ģF�$#=%:$'8D5=$��9��=Mģ 

- D�%?L5�D�K��9/5$�:��@��'855�%/#ģ�@��'855���:�H#�D�<�ģ10ģH#�%5�ģ�@��'855���:�H#�D�<�ģ2.5ģH#�%5�ģ
��:�H�F�%D��H�55�H���ģ(NO2)ģ��:��:%��5�#5�5�H���ģ(CO)ģE'8D�%?L5��%/�/9��/:#D%K/E'8�<0�:�'#ģ
�<��9M�5$A��%<D/��':�2/�3$�5#ģ�>L�5$A���:�3��:5:�:%/�<%:�@2%��ģ 

- #:�%%8�9�D2=$�ģ�<��9M�5$A��':�2/�3$�5#ģ�>L�5$A���:�3��:5:�:%/�<%:�@2%�� 
- #:�%�/:#29L�28D�?5�ģ�<��9M��=L�:��5�5:�:%/�<%:�@2%�� 

F�$#=%:$'8D5=$�E���9��@��<��:#�%/�25��5�29��:�=Lģ1ģE2���9�#A��=Lģ1-28ģ 
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F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
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#A��=Lģ1-28ģģE���9��@��<��:!�#/�25��@� :�5:�:0G��##":�:0F�"�9L/H�ģ#8�9�D2="�F�"�9L/H�ģE%8�/:!29L�28D�?5�ģ 
F�#��:##�H���:2:"2=!�/�ģ��/�D�:�A�-#:1�#��A#�8ģ(/�E3/��:���: <D1�)ģ29��:�=Lģ1 �:�F"�:F�#�2#�:�G���<�ģ��/�D�:�A�-352!@�E3���:�< 
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/�O@ 1-49 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

29��:�=Lģ2ģ�:�F"�:F�#�2#�:�G���<�ģ��/�352!@�E3���:�<-��:���: 

1) 352!@�E3���:�< 

352#@�E3���:�<H���A��;3��G3�D����@��<��:#�%/�25��@�": 2<L�E/�'�5#G�%:$�:��:%/<D�%:83��'�%8��
2<L�E/�'�5#�5�F�%��:%ģ�> L��:��:%2;%/� ?M��=L �/�:ģ�<0D3�?5�<��9��5$��:/:2@�%=ģ�<0G���<��9����0%=5$@�$:ģ�<0
�8/9�55��<��9����2:#D2�ģE'8�<0�8/9����<��9�5:�:%�=L 9�5:09$ģ3'9��:�H��%9�5�@�:��:�D��:�5� ?M��=LE'�/ģ�>�H��D��:
�;�:%�<��9M�D�%?L5�#?5E'85@��%���<��:#�%/�25��@�": 2<L�E/�'�5#���@��=L2;%/�H/�ģF�$#=%:$'8D5=$��9��=M 

- D�%?L5�D�K��9/5$�:��@��'855�%/#ģ�@��'855���:�H#�D�<�ģ10ģH#�%5�ģ�@��'855���:�H#�D�<�ģ2.5ģH#�%5�ģ
��:�H�F�%D��H�55�H���ģ(NO2)ģ��:��:%��5�#5�5�H���ģ(CO)ģE'8D�%?L5��%/�/9��/:#D%K/E'8�<0�:�'#ģ
�<��9M�5$A��%<D/�2/�3$�5#G�'��9��:�D��:ģ�>L�5$A���:�3��:5:�:%352#@�E3���:�<ģ 

- #:�%%8�9�D2=$�ģ�<��9M�5$A��%<D/�2/�3$�5#ģ�>L�5$A��%���:#5:�:%3�5�2#@����%=�A'�%83#�5#2<%<��% 

2) /9��/#�<D/0#:�/#/<3:# 

/9��/%�<D/0%:�/%/<3:%H���A��;3��G3�D����@��<��:#�%/�25��@�": 2<L�E/�'�5#G�%:$�:��:% /<D�%:83�
�'�%8��2<L�E/�'�5#�5�F�%��:%ģ�>L��:��:%2;%/� ?M��=L �/�: �<0D3�?5�<��9���� %82@D#%@ģ�<0G���<��9�F%�E%#ģCasa 

Nithra Bangkok E'85:�:% :�<�$�ģ�<0�8/9����<��9�����/%�<D/0��ģE'8�<0�8/9�55��<��9��;3�9��9��%�ģ3'9��:�
H��%9�5�@�:��:�D��:�5� ?M��=LE'�/ģ�>�H��D��:�;�:%�<��9M�D�%?L5�#?5E'85@��%���<��:#�%/�25��@�": 2<L�E/�'�5#���@��=L
2;%/�H/�ģF�$#=%:$'8D5=$��9��=Mģ 

- #:�%�/:#29L�28D�?5�ģ�<��9M��=L�:��5�D�<��9�H���:�3��:5:�:%5@F�2���5��>�D��=$� 

3) /9�D5=L"!/#�@� 

/9�D5=L$#/%�@�H���A��;3��G3�D����@��<��:#�%/�25��@�": 2<L�E/�'�5#G�%:$�:��:% /<D�%:83��'�%8��
2<L�E/�'�5#�5�F�%��:%ģ�>L��:��:%2;%/� ?M��=L �/�: �<0D3�?5�<��9��=L 9�5:09$E'85:�:% :�<�$�ģ�<0G���<��9�%�:���:E'8
5:�:% :�<�$�ģ�<0�8/9�55��<��9����2:#D2�ģE'8�<0�8/9����<��9�5:�:%�=L 9�5:09$ģ3'9��:�H��%9�5�@�:��:�D��:�5�
 ?M��=LE'�/ģ�>�H��D��:�;�:%�<��9M�D�%? L5�#?5E'85@��%���<��:#�%/�25��@�": 2<L�E/�'�5#���@��=L2;%/�H/�ģ F�$#=
%:$'8D5=$��9��=Mģ 

- #:�%�/:#29L�28D�?5�ģ�<��9M��=L�:�%:��5�5:�:%5@F�2� 

F�$#=%:$'8D5=$�E���9��@��<��:#�%/�25��5�29��:�=Lģ2ģE2���9�#A��=Lģ1-29 
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#A��=Lģ1-29ģģE���9��@��<��:!�#/�25��@� :�5:�:0G��##":�:0F�"�9L/H�ģ#8�9�D2="�F�"�9L/H�ģE%8�/:!29L�28D�?5�ģF�#��:##�H���:2:"2=!�/�ģ 
��/�D�:�A�-#:1�#��A#�8ģ(/�E3/��:���: <D1�)ģ29��:�=Lģ2ģ�:�F"�:F�#�2#�:�G���<�ģ��/�352!@�E3���:�<-��:���: 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
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/�O@ 1-51 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

29��:�=Lģ3ģ�:�55�E��E%8��52#�:�5@F!����:�/<L�E%82�:�=G���<�ģ��/���:���:-28�:��@�� 

1) /9�#:��9��:#:!/#/<3:#ģ 

/9�%:��9��:7ģH���A��;3��G3�D����@��<��:#�%/�25��@�": 2<L�E/�'�5#G�%:$�:��:%/<D�%:83��'�%8��
2<L�E/�'�5#�5�F�%��:%ģ�>L��:��:%2;%/� ?M��=L �/�:ģ�<0D3�?5�<��9��5$�;D�<��':�G��ģ�<0G���<��9������:�/9�%:��9��:
E'8�'5�%5��%@�ģ�<0�8/9�55��<��9����#3:H�$ģE'8�<0�8/9����<��9���:�/9 �%:��9��:ģ3'9��:�H��%9�5�@�:��:�
D��:�5� ?M��=LE'�/ģH��D��:�;�:%�<��9M�D�%?L5�#?5E'85@��%���<��:#�%/�25��@�": 2<L�E/�'�5#���@��=L2;%/�H/�ģF�$#=
%:$'8D5=$��9��=Mģ 

- #:�%�/:#29L�28D�?5�ģ�<��9M��=L�:�%:��5��%��%8�A�:�D��: %85@F�2�/9�%:��9��: 

2) ��5!!3:�:4 

��5##3:�:4H���A��;3��G3�D����@��<��:#�%/�25��@�": 2<L�E/�'�5#G�%:$�:��:%/<D�%:83��'�%8��
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(/�E3/��:���: <D1�)ģģ29��:�=Lģ3ģ�:�55�E��E%8��52#�:�5@F!����:�/<L�E%82�:�=G���<�ģ��/���:���:-28�:��@�� 
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(/�E3/��:���: <D1�)ģ29��:�=Lģ4ģ�:�55�E��E%8��52#�:�5@F!����:�/<L�E%82�:�=G���<�ģ��/�28�:��@��-�:/�8�5� 
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%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

/�O@ 1-78 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

1.9 �@�%:�#�;D�<��:�/3��/"�:��@��%�=Lģ3 

G��:%�;D�<��:%�<��:#�%/�25��:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%
�<��:#�%/�25��'�%8��2<L�E/�'�5#�5�F�%��:%7ģH���;D�<��:%F�$3��/$�:��@��'�=Lģ3ģ (Third Party) �=L#=�@�2#�9�<
D3#:82#E'8H��%9�G�5�@�:�G�2�/��:��=LD�=L$/��5�ģ�;�/�ģ2ģ%:$ģ�?5ģ�%<19�ģ$AH�D�K�ģE5��:'<2��ģE5���ģD5K��<D�=$%<L�ģ
�5��9'E����ģ�;�9�ģ(UAE) E'8ģ�%<19�ģD5K�H/E'K�ģ�;�9�ģ(Envilab) %:$'8D5=$��9��=M 

1.9.1 �#<19�ģ"AH�D�K�ģE5��:%<2��ģE5���ģD5K��<D�="#<L�ģ�5��9%E����ģ�;�9� 

�%<19�ģ$AH�D�K�ģE5��:'<2��ģE5���ģD5K��<D�=$%< L�ģ�5��9'E����ģ�;�9�ģD���3�5���<�9�<�:%/<D�%:83�D5����=L
�A �%9�D3#:��52%�:�H��#5��:��:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģ�> L�3#:$�>��:%�<��:#�%/�25��@�": 
2<L�E/�'�5#ģ�:#%:$'8D5=$��9��=�@�": 2<L�E/�'�5#ģ%8$8D/':ģE'8�@��%/�/9��=LH���;3��H/�G�%:$�:��:%/<D�%:83�ģ
�'�%8��2<L�E/�'�5#�5�F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�d%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ 

F�$3�5���<�9�<�:%ģH���>M��8D�=$��9��%#F%��:�5@�2:3�%%#ģD'��8D�=$�ģ/-145ģ2;3%9��:%D�K��9/5$�:�ģ�:%
�%/�/9�ģE'8�:%/<D�%:83��9/5$�:��@�": 2<L�E/�'�5#D ?L5�:%�9��;%:$�:�ģ�5��:��=M3�5���<�9�<�:%7ģ$9�H���;D�<��:%
��:�Jģ":$G��%8���:%�/��@#�@�": E'8�:%�%8�9��@�": ģ(Quality Control and Quality Assurance 3%?5ģQC/QA) 

�:##:�%�:�2:�'ģ�>�H��%9��:%%9�%5��/:#2:#:%�3�5���<�9�<�:%�:##:�%�:�2:�'ģ#5�.ģ17025-2560ģ(ISO/IEC 

17025:2017)ģ�:�2;�9��:�#:�%�:��'<�"9���5@�2:3�%%#ģ(2#5.)ģE'8ģ ISO/IEC 17025:2017ģ�:�2;�9��%<3:%E'8
%9�%5�3�5���<�9�<�:%ģ�%#/<�$:0:2�%��%<�:%ģ�5��:��=Mģ�%<19�ģ$AH�D�K�ģE5��:'<2��ģE5��� ģD5K��<D�=$%<L�ģ�5��9'E����ģ
�;�9�ģ$9�H��%9��:%%9�%5�ģISO 9001:2015ģE'8ģISO 14001:2015ģ�:�2�:�9�#:�%�:�59��&1 

1.9.2 �#<19�ģD5K�H/E%K�ģ�;�9� 

�%<19�ģD5K�H/E'K�ģ�;�9�ģD���3�5���<�9�<�:%/<D�%:83�D5����=L�A�%9���:�29��:29#��:�H��#5��:��:%�<��:#
�%/�25��'�%8��2<L�E/�'�5#ģ�> L�3#:$�>��:%�<��:#�%/�25��@�": 2<L�E/�'�5#�:#%:$'8D5=$��9��=�@�": 
2<L�E/�'�5#ģ%8$8D/':ģE'8�@��%/�/9�ģ�=L�;3��H/�G�%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#�5�F�%��:%%�H!!�:2:$ 

2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ29��:�=Lģ4ģ�:�55�E��E'8��52%�:�5@F#����:�/<L�E'82�:�=G���<�ģ
��/�28 :� @��-�:/�8�5� 

F�$3�5���<�9�<�:%7ģH���>M��8D�=$��9��%#F%��:�5@�2:3�%%#ģD'��8D�=$�ģ/-118ģ2;3%9��:%D�K��9/5$�:�ģ�:%
�%/�/9�ģE'8�:%/<D�%:83��9/5$�:��@�": 2<L�E/�'�5#D ?L5�:%�9��;%:$�:�ģ�5��:��=M3�5���<�9�<�:%7ģ$9�H���;D�<��:%
��:�Jģ":$G��%8���:%�/��@#�@�": E'8�:%�%8�9��@�": ģ(Quality Control and Quality Assurance 3%?5ģQC/QA) 

�:##:�%�:�2:�'ģ�>�H��%9��:%%9�%5��/:#2:#:%�3�5���<�9�<�:%�:##:�%�:�2:�'ģ#5�.ģ17025-2561ģ(ISO/IEC 

17025:2017)ģ�:�2;�9��:�#:�%�:��'<�"9���5@�2:3�%%#ģ(2#5.)ģE'8ģ ISO/IEC 17025:2017ģ�:�2;�9��%<3:%E'8
%9�%5�3�5���<�9�<�:% �%#/<�$:0:2�%��%<�:%ģ�%<19�ģD5K�H/E'K�ģ�;�9�ģ$9�H��%9��:%%9�%5�ģISO 9001:2015ģE'8ģISO 

14001:2015ģ�:�2�:�9�#:�%�:�59��&1 

 





%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
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&##=L 2 

(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģ 
E/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5- 

 

#:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#�=L�%:��G�
%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#ģF�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ
�A�%9�D3#:��52%�:�H���;H���<�9�<5$�:�D�%���%9�ģD ?L5G3�D�<��'G��:%��5��9�ģE��H�E'8'��'�%8���=L�8D�<��>M�%83/�:� 
�:%��52%�:�ģE'8D ?L5G3��:%��<�9�<�:##:�%�:%7ģ�9��'�:/D���H�5$�:�#=�%82<��<": ģ�>���5�#=�%8�/��:%�%/��<��:#
E'8�%8D#<��'�:%��<�9�<�:##:�%�:%7ģ5$�:���5D�?L5�ģ%83/�:�D�?5��%��:�#-�9�/:�#ģ2565 �A�%9�D3#:��52%�:�H��'�
 ?M��=L��<�9�<�:�E'8D%<L##=�<��%%#�:%��52%�:�#:�9M�E��D�?5�2<�3:�#ģ .0.ģ2565 �>L��A�%9�D3#:��52%�:�H���;#:�%�:%��5��9�
E'8E��H��'�%8��2<L�E/�'�5#H���<�9�<ģF�$#=�:%�<��:#�%/�25��:%��<�9�<�:##:�%�:%7ģ�5��A�%9�D3#:��52%�:� 
5$�:���5D�?L5�ģ�>L��'�:%�<��:#�%/�25�%83/�:�D�?5��%��:�#-�9�/:�#ģ2565 #=%:$'8D5=$��9��=M 

 �:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5- 

�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģF�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�d%:1�%��A%�8ģ 
(/�E3/��:���:"<D1�)ģ�5��A�%9�D3#:��52%�:��9M�ģ6 29��:ģ��5�$>��?5E'8�;#:�%�:%��5��9�E'8E��H��'�%8��
2<L�E/�'�5#ģ�>L��%:��5$A�G�%:$�:��:%�5D�'=L$�E�'�%:$'8D5=$�F�%��:%G�%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#ģ
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�d%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�=L��8�%%#�:%�A��;�:��:%7ģ <�:%�:
D3K��5�G��:%�%8�@#�%9M��=Lģ19/2561 D#?L5/9��=Lģ1 #<�@�:$�ģ2561 E'8��5#:��8�%%#�:%2<L�E/�'�5#E3���:�<#=#�<%9��%:�
%:$�:��9��'�:/ģG��%:/�:%�%8�@#ģ�%9 M��= Lģ3/2562 /9��=Lģ22 D#1:$�ģ2562 �:#3�9�2?5�5���8�%%#�:%2<L�E/�'�5#
E3���:�<ģ2;�9��:��F$�:$E'8E���%9 $:�%�%%#�:�<E'82< L�E/�'�5#ģD'��= L ģ�2ģ(��/')ģ1009//6660 '�/9��=L ģ 
15ģ &1":�#ģ2562 (":���/�ģ�-1 E'8ģ":���/�ģ�-2) H� <�:%�:��<�9�<5$�:�D�%���%9�ģE'8��5�D2�5%:$�:��'�:%
��<�9�<�:##:�%�:%7ģ�9��'�:/D2�5��5�:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ(%!#.)ģD ?L5 <�:%�:ģE'�/$?L���52;�9��:�
�F$�:$E'8E���%9 $:�%�%%#�:�<E'82<L�E/�'�5#E'83��/$�:��=LD�=L$/��5���5H� 

 2/@'(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5- 

F�%��:%H���;D�<��:%�<��:#�%/�25��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#��:���:�Jģ
�� ?M��=L��52%�:��5��A�%9�D3#:��52%�:�F�$�:%2;%/�":�2�:#ģ�>L�D����:%�%/�25��%82<��<": �5��:%��<�9�<�:#
#:�%�:%�9��'�:/ģ3:� �/�:�'�%8��$9���5$A�ģF�%��:%H��D%��%9�G3��A�%9�D3#:��52%�:��;D�<��:%G3�D��#�/�$<L��>M�ģ�5��:��=M
$9�#=�:%�%/�25�D5�2:%ģ�:%25��:#�A���<�9�<�:�D�=L$/�9��:%�;D�<��:�ģ���3:3%?55@�2%%�E'8�:%E��H��%9��%@����3:
�=LD�<��>M� %�5#�9M���:$": �:%��<�9�<�:##:�%�:%7ģ��:�JģD ?L5G���%8�5�G��:%�9��;%:$�:��:##:�%�:%7ģ�9�E2��G�
�:%:��=Lģ2-1 %:$'8D5=$��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#�=L�;3��H/�G�%:$�:��:%  

�5D�'=L$�E�'�%:$'8D5=$�F�%��:%G�%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#ģF�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�d
%:1�%��A%�8ģ(/�E3/��:���:"<D1�) 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
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3��:ģ2-2 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ2-1 /:./8D5=. (/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-G%/:.�:%�://<D�/:83�(/�/8#&2<L�E/ /�5- 

F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ 

-:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5- /:./8D5=. (/�:/'�<&9!<!:--:!/�:/ '��3:5@'2//�ģE/8�:/E��H� 3-:.D3!@ 
 -:!/�:/#9L/H'    

1. �:%%�H!!�:��2��#/'��E3���%8D�0H�$�8��5���<�9�<�:##:�%�:%
��5��9�E'8E��H��'�%8��2< L�E/�'�5#ģE'8#:�%�:%�<��:#
�%/�25��'�%8��2<L�E/�'�5#�:#�=LH��D2�5H/�G�%:$�:��:%�5
D�'= L$�E�'�%:$'8D5=$�F�%��:%ģG�%:$�:��:%/<D�%:83��'�%8��
2<L�E/�'�5#ģF�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ 
(/�E3/��:���:"<D1�)ģ5$�:�D�%���%9��'5�5:$@F�%��:%ģF�$�;H�
�;3��D���D�?L5�H�G�29��:��:��A�%9���:�55�E����52%�:�ģE'8/3%?5
�A ��;D�<��:%��52%�:�E'8�A��%<3:%�9��:%F�%��:%3%?5�;%@�%9�1:
F�%��:% F�$D� :8 ?M��=L�> L�D���2�:�=%�/#�9�F�%��:%5?L�ģ��5�%8�@
E���;D�<��:�3%?5�/:#%9��<��5���5D�?L5�G3�D3K�5$�:��9�D�� 

- �:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ(%!#.)ģH����<�9�<�:##:�%�:%
��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25�
�'�%8��2< L�E/�'�5#�:#�= L D2�5H/�G�%:$�:��:%�5D�'= L$�E�'�
%:$'8D5=$�F�%��:%G�%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#F�%��:%
%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ (/�E3/��:���:"<D1�)ģ 
5$�:�D�%���%9��'5�5:$@F�%��:%ģF�$�;H��;3��D���D�?L5�H�G�29��:��:�
�A�%9�D3#:��52%�:�55�E����52%�:�ģE'8/3%?5�A��;D�<��:%��52%�:�E'8
�A��%<3:%�9��:%F�%��:%3%?5�;%@�%9�1:F�%��:%7 

 

- - 

2. �:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ �8��5�%9��<��5�
�;D�<��:%ģ%/#�9M��/��@#�AE'ģE'8�;�9�G3��A�%9���:�55�E��ģE'8/
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%8$8�:�ģ366ģD#�%ģD����/:#$:/�;E ��9�D2=$�%/#ģ732ģD#�% 
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���3:ģVisual Impact E'82:#:%�#5�D3K��90�=$": �9M�ģ2ģ����H��ģ
F�$#=�/:#2A�ģ1.4ģD#�%ģ�<��9 M��� ��D�=$/ģ�9 M�E��ģCH 15+651 �>�ģ 
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5.5ģģ�%<D/��:��8�5��'<�<�D/��:%ģE'8F%� $:�:'�%8�: 9���ģ
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#5�D3K��90�=$": �9M�ģ2ģ����H��ģF�$#=ģ�/:#2A�ģ1.4ģD#�%ģ�9M�ģ2ģ��:�ģ
(�<��9M�D3�?5 Typical Parapet Barrier �5�ģViaduct Structure �5�
%�H!!�:$�%8�9�)ģ�9M�E���#.17+375ģ�>�ģ�#.18+829ģ�/:#$:/%/#ģ
1.324ģ�<F'D#�%ģģ(�9M�ģ2ģ����ģ%/#D���ģ2.648ģ�<F'D#�%) 

5.6ģģ�%<D/��%<2��9�% %8�%8E��ģ�<��9M��;E ��9�D2=$��%8D"�ģTransparent 

Acrylic Panel Barrier D ? L5'����3:ģVisual Impact E'82:#:%�
#5�D3K��90�=$": �9M�ģ2ģ����H��ģF�$#=�/:#2A�ģ1.4ģD#�%ģ�<��9M�����D�=$/ģ
G���/��9M�E��ģCHģ23+271 �>�ģCH 23+347 %/#%8$8�:�ģ76ģD#�% 

5.7ģģ�%<D/�F%� $:�:'�:��8�5�ģ3ģ�<��9 M��;E ��9�D2=$��%8D"�ģ
Transparent Acrylic Panel Barrier D ?L5'����3:ģVisual ģImpact 

E'82:#:%�#5�D3K��90�=$": �9M�ģ2ģ����H��ģF�$#=�/:#2A�ģ1.4ģD#�%ģ
�<��9M�ģ2ģ����ģ�?5ģ��:�����G�'�F%� $:�:'�<��9M�G���/��9M�E��ģ�#.0+090 

�>� 0+489ģD���%8$8�:� 399 D#�%ģE'8��:�����H�'F%� $:�:'�<��9M�
G���/��9M�E��ģ�#.0+000 �>� 0+452ģD���%8$8�:� 452 D#�%ģ%/#
%8$8�:��9M�2<M� 851ģD#�% 
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- - 
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 %8%:#ģ9ģ2�:�=%:1�%��A%�8ģ2�:�= %8�%8E��ģE'82�:�=�%@G�ģģ
D ?L5'��'�%8���:��:%28��5��5�D2=$�G��2�:�=ģF�$G��/92�@�=L#=��:ģ
Noise Reduction Coefficient (NRC) #:��/�:ģ0.70 

- %!#.ģ�8�/��@#�;�9�G3��A�%9�D3#:��52%�:��<��9M�/92�@�A��9�D2=$�ģ3'9��:��=L
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- - 

7. F�%�2%�:��:�$�%8�9��5�%�H!!�:ģ G3�55�E���;E ��9���ģ
(Parapet) 2A�ģ1.40ģD#�%ģ�:� ?M�%:��9M�ģ2ģ�����5��:�/<L�ģF�$�;D���
E��ģUpper Reflection 3%?5ģAbsorption D ? L5�;3��:�= L��5��9�
D2=$��=LD�<��:�%8��D�%?L5�$���ģ%8��D�%�ģE'8�:�'�5E'8%:��5�
%�H!!�:ģ�5�D3�?5�:��:%�9���2;3%9� �9��:�G��:%��5#�;%@� 

- F�%��:%7ģ5$A �%83/�:��:%55�E��2;3%9��:%�<��9 M ��;E ��9���ģ
(Parapet)ģE'8�8�<��9M�3'9��:��=L�:%��52%�:��:�F$�:E'�/D2%K� 
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8. $:� :3�8�=LD��:55� ?M��= L��52%�:�5:�:%�5�E'�/�%E'8�=L�5�
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- �A�%9�D3#:��52%�:�H��/:�E���:%�<��:#�%/�25��/:#29L�28D�?5�ģ�:#�=L
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1. ��5��:%��52%�:�G��%<D/��=L�:�/�:5:�H��%9��'�%8���:��/:#
29L�28D�?5�ģ�A�%9�D3#:��5��;D2�5#:�%�:%��5��9��'�%8���=LD3#:82#ģ
E'8E�/�:��:%�/��@#�%/�25��:%�;D�<��:%�:##:�%�:%ģ
F�$D� :85$�:�$<L��:%��52%�:��%<D/��=L#=5:�:%F�%:�2�:�3%?5 

0:2�2�:�5$A�G�'�E�/D2���:��:%��52%�:� 

   

2. �<��%%#�:%��52%�:��=L��5�#=�:%�5�D2:D�K#ģ�����E����;E ��9��<�ģ
D����</3��:�<���/$D�%?L5��9�%��:�G3��ģ%?M5�5��;':$2<L��'A�2%�:�D�<#ģ
��5��;":$G�%9M/�>�2A�5$�:���5$ģ2.0ģD#�%ģE'85$A�3�:��:�2<L��'A�2%�:�
3%?55:�:%H#���5$�/�:ģ15ģD#�%ģ2;3%9�5:�:%�9L/H�ģE'8H#��/%��5$�/�:ģ
50ģD#�%ģ2;3%9�F�%:�2�:�3%?52<L��'A�2%�:��=LD��:E��ģG��%�=�=L#=
�/:#�;D����8��5��;�:%��52%�:�G�%8$83�:��=L��5$�/�:%8$8�:�
��:����ģ��5�G��5@��%���= LG3��;D�<�E%�3%?5 '9��:���5$�/�:���<ģ
D'?5�G���:�5@��%���>L��;�:�G���/��/:#�=L�=L2A��>M�ģ3%?5D�'=L$�H�G��
D���<��:%��52%�:��=L#=�/:#29L�28D�?5��L;�/�:ģD���ģG��D2:D�K#E��
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%8�9��/:#29 L�28D�?5��= L D� <��> M��%< ��= L2 < L ��'A�2%�:��9 M�ģ E'�/
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#:�%�:��/:#29L�28D�?5�D ?L5��5��9��'�%8����55:�:% 

- %!#.ģH���/��@#�;�9�G3��A�%9���:� <�:%�:G��D���<��:%��52%�:��=L#=�/:#
29L�28D�?5��:#�=L#:�%�:��;3�� 
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2<L��'A�2%�:��9��'�:/ģ��5�'���:��5�E%�3%?5 '9��:��=LG��'�ģD ?L5
'��/:#29L�28D�?5��=LD�<��>M�ģ3:�H#�2:#:%��;H����5��;�:%�%/�/9�
%8�9��/:#29L�28D�?5��=LD�<��>M��%<��=L2<L��'A�2%�:��9M�ģE'�/D�%=$�D�=$�
�9���:ģ�=L$5#G3��:##:�%�:���5�ģD ?L5D����:%��5��9��'�%8���=L5:�
D�<��> M�ģ2;3%9��:%��52%�:�G��%< D/�G�'�� 9��%< D/� %8%:�/9�ģ
�;3��G3�#=#:�%�:%�<��:#�%/�/9�%8�9��/:#29L�28D�?5��=LD�<��>M�
�%<�5$�:���5D�?L5��'5��:%�;D�<��:�G��%<D/��9��'�://�:#=��:�L;�/�:
D����#:�%�:� �:#�%8�:0��8�%%#�:%2< L�E/�'�5#E3���:�<ģ  
��9��=Lģ37ģ( .0.ģ2553)ģD%?L5�ģ�;3��#:�%�:��/:#29 L�28D�?5�ģ  
D ?L5��5��9��'�%8����55:�:% 

- ����@�9�$9�H#�#=�<��%%#��52%�:�G��%<D/�F%� $:�:'/�<% $:�:'E'8  

/9�0@F��9$ģ5$�:�H%�K�:#ģ�A �%9�D3#:��52%�:�H��/:�E���=L�8�/��@#ģE'8 
'���:��5�E%�3%?5 '9��=LG��'�D ?L5'��/:#29L�28D�?5��=LD�<��>M�G��%<D/�
 ?M��=L5�5�H3/ģE'83:�H#�2:#:%�'�E%�G���:�'�H���8�;�:%�<��9M�#:�%/9�
�/:#29L�28D�?5�D ?L5/9��/:#29L�28D�?5���8�;�:%��52%�:��%<� 

- - 

4. %��%%�@�E'8D�%?L5��9�%�=LD�'?L5��=LH��ģ�=LG��G��:%��52%�:�E'8�:%
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5.1ģģģ�A�%9�D3#:��52%�:���5��%82:��:��9��:�F%� $:�:'/�<% $:�:'ģ
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- 
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- - 
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�<��:%�:%��2��#/'���:#F�%��:%7ģ�=MģF�$H#��;D�����5�G3�H��#: 
�>L�529�3:%<#�%9 $�ģ�8��5��;D�<��:%�:#�9M��5��5� %8%:��9��9�<
/�:��/$�:%�9�3:529�3:%<#�%9 $�D ?L5�<��:%��2��#/'��ģ .0.ģ2540 

- %!#.ģ�8�;D�<��:%�:#�9 M��5��5� %8%:��9��9�</�:��/$�:%�9�3:
529�3:%<#�%9 $�D ? L5�<��:%��2��#/'��ģ .0.ģ2540  �%�=�= L#=�/:#
�;D�����5�G��529�3:%<#�%9 $�D ?L5�%8F$���G��:%�;D�<��<��:%�:%��2��
#/'���:#F�%��:%7 

- -ģ 
 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ2-34 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ2-1 (!�5)ģ/:./8D5=. (/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-G%/:.�:%�://<D�/:83�(/�/8#&2<L�E/ /�5- 

F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�) 
-:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5- /:./8D5=. (/�:/'�<&9!<!:--:!/�:/ '��3:5@'2//�ģE/8�:/E��H� 3-:.D3!@ 

4. �%�=D����:%�;3��":%8G�529�3:%<#�%9 $�ģ%!#.�8��5��;D�<��:%
G3�D���H��:#�=L��3#:$�;3��ģ�:#3'9�D����E'8�%8D"�'9�1�8
�:%��D�$�%9 $�2<�ģ3'9��:�#=�:%�%: %8%:��&1�=�:�;3��D��
�= L� <�G��%<D/��= L�= L�8�;D�<��<��:%��2��#/'��ģ�:##:�%:ģ8ģ 
E3�� %8%:��9��9�<�9��'�:/E'�/ģE'8%!#.H��D��:2;%/���5D�K��%<�ģ
�9��;%:$'8D5=$�D�=L$/�9�529�3:%<#�%9 $��=L�8�A��;3��'9�1�8
":%8G�529�3:%<#�%9 $�ģD ? L5�;D2�5��8�%%#�:%ģ�> L�%9�#��%= 
�A�%9�1:�:%�:# %8%:��&1�=�:E����9M�ģD ?L5�;3��:�=L�;3���;�/�
D�<���:��E��ģ�:##:�%:ģ25ģE3�� %8%:��9��9�<�9��'�:/ģF�$��:
��E���9��'�:/H���;3���:#���%8�%/�ģ��9��=Lģ2ģ( .0.ģ2542)ģ
55��:#�/:#G�ģ .%.�.ģ/�:��/$�:%�9�3:529�3:%<#�%9 $�D ?L5�<��:%
��2��#/'��ģ .0.ģ2540ģ�:#��5ģ3ģ�;3��D�<���:��E��":%8G�
529�3:%<#�%9 $�D�?M5����ģG3�E��D��:�5�3%?5�A��%5��%5�F�$�5���/$��3#:$ 

- %!#.ģ�8�;D�<��:%G3�D���H��:#�=L��3#:$�;3���:#3'9�D����E'8
�%8D"�'9�1�8�:%��D�$�%9 $�2<�  �%�=D����:%�;3��":%8G�
529�3:%<#�%9 $� 

- -ģ 
 

 

-ģ 
 

5. %!#.ģ��5��;D�<��:%G3�D���H��:#��5��'�5$�:�D�%���%9�ģG��:%G��
 ?M��=L�5�3��/$�:�D ? L5�:% 9��:F�%��:%ģ D���ģ�:%2%�:�5:�:%
��D�$��E��5:�:%�=LH��%9��'�%8��ģ�:%�?�E'8�%9��%@� ?M��=LD#?L5
�:%��52%�:�E'�/D2%K�ģD������ 

- %!#.ģ�8�;D�<��:%G3�D���H��:#��5��'�5$�:�D�%���%9�ģG��:%G�� ?M��=L�5�
3��/$�:�D ?L5�:% 9��:F�%��:% 

- - 
 

6. %!#.�9��9M�3��/$�%82:��:�G3��%8�:���=LH��%9��'�%8��F�$�%�ģ
H���%:��>��9M��5��:%��E���%9 $�2<� %/#�>�2<��<G��:%�55@��%��
��:��D�$ģ5$�:�'8D5=$� F�$#=2?L5/D�%?L5�#?5�=L��/$G3�D�<��/:#D��:G�ģ
D���ģE���9�E2��E�/D2���:�F�%��:%ģ�%<D/��=L�A�D/��?�ģD5�2:%
��5�;3��3%?5��3#:$�=LD�=L$/��5�ģD������ģģ 

- %!#.ģH���9��9M�3��/$�%82:��:�G3��%8�:���=LH��%9��'�%8��F�$�%�ģ 
H���%:��>��9 M��5��:%��E���%9 $�2<�ģ%/#�>�2<��<G��:%�55@��%��
��:��D�$5$�:�'8D5=$� 

- - 

7. %!#.3%?5�A��=LH��%9�#5�3#:$�:�ģ%!#.�;D�<��:%�%8�:29# 9���G�
D�<�'>��>��'@�#D��:3#:$ģ�A�%9��'�%8��F�$�%�ģF�$�:%�;��3#:$
E����>��A��?5�%5��%%#2<��<P�=L�<��=L�8��5��A�D/��?�D ?L5�:% 9��:
F�%��:%ģ�:��9M�ģ�;�:%�<���5�%82:�F�$�%�D ?L52%�:��/:#D��:G�
G�%83/�:��:%�;D�<��:%�:#�9M��5��5��:%��D�$��5H� 

- %!#.ģ3%?5�A��=LH��%9�#5�3#:$�:�ģ%!#.ģH���;D�<��:%�%8�:29# 9���G�D�<�'>�
�>��'@�#D��:3#:$ģ�A�%9��'�%8��F�$�%�ģF�$�:%�;��3#:$E����>��A��?5
�%5��%%#2<��<P�=L�<��=L�8��5��A�D/��?�D ?L5�:% 9��:F�%��:%ģ�:��9M� 

�;�:%�<���5�%82:�F�$�%�D ?L52%�:��/:#D��:G�G�%83/�:��:%�;D�<��:%
�:#�9M��5��5��:%��D�$��5H� 

- - 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ2-35 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ2-1 (!�5)ģ/:./8D5=. (/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-G%/:.�:%�://<D�/:83�(/�/8#&2<L�E/ /�5- 

F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�) 
-:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5- /:./8D5=. (/�:/'�<&9!<!:--:!/�:/ '��3:5@'2//�ģE/8�:/E��H� 3-:.D3!@ 

4.3ģ2:$:/�2@�ģ5:�=/5%:-9.E/8�/:-'/5 ,9. %!#.ģH���/��@#�;�9�G3��A�%9�D3#:��52%�:��;D�<��:%�:##:�%�:%7ģ��:�2:�:%�2@�ģ5:�=/5�:#9$E'8�/:#�'5�"9$ģ�9��=M 
1. �9�3:3��:�:��9��@��G3�E�����:�ģ�=L�;�:�D���3��:�<�ģ%?M5�5�5:�:%ģ

�@�D�:8ģE'8�2#�5��%=� 

- �A�%9�D3#:��52%�:�H���9�D�%=$#3��:�:��9��@��G3����:�2/#G2�D%=$�%�5$E'�/ - -ģ%A��=Lģ2-12 
 

2. �9�G3����:��=L�;�:�G� ?M��= L�= L#= D2=$��9�D�<��/�:ģ90ģD��<D�'ģ(D5)ģ 
2/#G2�5@��%����5��9�3AģD���ģEar Plugs 3%?5 Earmuffs 

- �A�%9�D3#:��52%�:��8�9�G3����:��=L�;�:�G� ?M��=L�=L#=D2=$��9�D�<��/�:ģ 90  

D��<D�'ģ(D5)ģ2/#G2�5@��%����5��9�3AģD���ģEar Plugs 3%?5ģEarmuffs 

- -ģ 
 

3. �9�D�%=$#�M;�?L#ģ�M;G���=L285:�G3�E�����:�G�%83/�:���<�9�<�:�ģE'8
G3�#=5$�:�D =$� 5ģ�9L/�>� 

- �A�%9�D3#:��52%�:�H���9�D�%=$#�M;�?L#ģ�M;G���=L285:�ģ�A�2@�'9�1�8ģG3�E��
���:�G�%83/�:���<�9�<�:�5$�:�D =$� 5E'�/ 

- -ģ%A��=Lģ2-38 
 

4. #=�:%�;�9��M;D2=$ģE'8�9��:%�$8#A'�5$ģ�:##:�%�:%�=L�;3��H/�ģ
D ?L5��5��9�#<G3�D���E3'��D :8/E %��%8�:$�5�D�?M5F%� 

- �A�%9�D3#:��52%�:�/:�E���;�:%�;�9��M;D2=$ģE'8�9�3:":��8D ?L5%5�%9�
�$8#A'�5$ģH/�G� ?M��=L��52%�:�ģE'8�;H��;�9��:##:�%�:%�=L�;3��H/� 

- -ģ%A��=Lģ2-22 
 

5. #=�:%�9�E$� ?M��=L��52%�:�5$�:��9�D��ģ %�5##=��:$D�?5�ģ��:$3�:#ģ
D ?L5#<G3��A�H#�#=2�/�D�=L$/��5���:� 

- �A�%9�D3#:��52%�:��8�;�:%�9�E$� ?M��=L��52%�:�5$�:��9�D��ģ %�5##=��:$D�?5�ģ
��:$3�:#�A�H#�#=2�/�D�=L$/��5���:� 

- -ģ%A��=Lģ2-24 
 

6. �;3��G3�#=�:%�9��9 M���8�%%#�:%�/:#�'5�"9$ģ D ? L5�;3��
E�/�:���:��/:#�'5�"9$G��:%�;�:���52%�:�ģ�:%�;#:�%�:%
��:�2<L�E/�'�5#�=LD�=L$/��5�E'8#:�%�:%��:��/:#�'5�"9$#:�9��9�
G��G��:���52%�:�ģ%/#�>��:%G3���5D2�5E�8ģ�:%�;3��E�/�:�E'8
E���:��:%���5�%#���:�/ �9��:��5�F�%��:%ģD������ 

- %!#.ģE'8�A�%9�D3#:��52%�:�H���9��9M���8�%%#�:%�/:#�'5�"9$ģ(��5.)ģE'�/ - - 
 

7. �9�3:�@��'�= L ģ3ģ (Third Party) �= L# =�/:#%A �E'8�%82��:%���=L
D�=L$/��5�ģD����A��;D�<��:%�<��:#�%/�25��/:#�'5�"9$ģ(Safety 

Audit)ģ�:%�<��:#�%/�25��:%��<�9�<�:##:�%�:%��5��9�ģE'8
E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��@�": 
2<L�E/�'�5#ģ(Environmental Audit) G��:���52%�:��5�F�%��:%ģ
�'5�%8$8�:%��52%�:� 

- �A�%9�D3#:��52%�:�H���9�3:�@��'�=Lģ3ģ(Third Party)ģG3�D����A��;D�<��:%
�<��:#�%/�25��'�%8��2<L�E/�'�5#E'8�:%��<�9�<�:##:�%�:%
��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģF�$�<��:%%�/#��:ģCKST-PL 

(29��:ģ1ģE'8ģ2)ģ�<��:%%�/#��:ģITD-NWR MRTģ(29��:ģ3)ģE'8�%<19�ģ 
5<�:D'=$�H�$ģ�=D/'�5�D#���ģ�;�9�ģ(#3:��)ģ(29��:ģ5)ģH��/�:��:��%<19�ģ
$AH�D�K�ģE5��:'<2��ģE5���ģD5K��<D�=$%<L�ģ�5��9'E����ģ�;�9�ģD����=L�%>�1:
2< L�E/�'�5#ģE'8�%<19�ģ$A�<�ģD5K��<D�=$%< L�ģE5���ģ�5�2�%9��9 L�ģ�;�9�ģ
(#3:��)ģ(29��:ģ4)ģH��/�:��:��%<19�ģD5K�H/E'K�ģ�;�9�ģD����= L�%>�1:
2<L�E/�'�5# 

- - 
 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ2-36 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ2-1 (!�5)ģ/:./8D5=. (/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-G%/:.�:%�://<D�/:83�(/�/8#&2<L�E/ /�5- 

F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�) 
-:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5- /:./8D5=. (/�:/'�<&9!<!:--:!/�:/ '��3:5@'2//�ģE/8�:/E��H� 3-:.D3!@ 

8. ��<�9�<�:##�<��8%9�#��%=ģD#?L5ģ20ģ#<�@�:$�ģ2543ģD%?L5�#:�%�:%
��5��9�E'8�/��@#5@�9�<D3�@G��:���52%�:��5�%9�ģF�$��5��9��;
%:$'8D5=$�ģE����<�9�<�:�ģE'8E���@�D�<�ģ�=L25��'�5��9�'9�1�8
�:�E'8%8���:%�9��:%�/:#�'5�"9$G��:���52%�:�ģ$?L���5D��:�5�
F�%��:%��5��:%��52%�:�ģ %�5#�9M��/��@#G3�#=�:%��<�9�<�:#E��7
5$�:�D�%���%9� 

- �A�%9�D3#:��52%�:��8�9��;%:$'8D5=$�E����<�9�<�:�E'8E���@�D�<��=L
25��'�5��9�'9�1�8�:�E'8%8���:%�9��:%�/:#�'5�"9$G��:�
��52%�:�ģ %�5#�9M��/��@#G3�#=�:%��<�9�<�:#E��7ģ5$�:�D�%���%9� 

- -ģ 
 

9. �9�D�%=$#5@��%����5��9�59��%:$2�/��@��'G3�D3#:82#�9�'9�1�8�:�
E'8D =$� 5�9��;�/����:���52%�:�ģ %�5#�9M��;�9�G3����:�2/#
5@��%���'5�D/':�;�:�ģ5$�:���5$�%8�5���/$5@��%�� ?M��:��?5ģ
%5�D��:�A��ģ3#/��<%"9$ģD2?M5�=L#=E��28��5�E2�ģD������ģE'85@��%��
D� :82;3%9��:��%8D"���:�J 

- �A�%9�D3#:��52%�:��9�D�%=$#D�%?L5�#?5/5@��%��G��:%��5��9�59��%:$2�/�
�@��'�=LD3#:82#�9�'9�1�8�:%��<�9�<�:�G3����:���52%�:�ģE'8#=�:%
5�%#��:��/:#�'5�"9$G3�E�����:���5�D%<L#�:�D2#5 

- -ģ%A��=Lģ2-39ģ 
E'8%A��=Lģ2-40 

 

10. �9�G3�#=5@��%����# $:�:'D�?M5����ģ(First Aid) H/�G� ?M��=L��52%�:�ģ
D ? L5G3�2:#:%�G3��:%%9�1:ģ $:�:'D�? M5����G��%�=�= L D�<��:%
�:�D�K�/D�K���/$D'K���5$ 

- �A�%9�D3#:��52%�:�H���9�D�%=$#5@��%����# $:�:'D�?M5����ģ(First Aid)  

H/�G� ?M��=L��52%�:� 
- -ģ%A��=Lģ2-42 

 

11. #=�:%�%82:��9�2�:� $:�:'�=L5$A�G�'�D�=$� ?M��=L��52%�:�ģD ?L5G3�
2:#:%�2���9/�A���/$3%?5�A�H��%9�ģ�:�D�K��:��:%�;�:�ģH�%9��:%
%9�1:H��5$�:�%/�D%K/ 

- �A�%9�D3#:��52%�:�5$A�%83/�:��%82:��9�2�:� $:�:'�=L5$A�G�'�D�=$� ?M��=L
��52%�:�ģD ?L5G3�2:#:%�2���9/�A���/$3%?5�A�H��%9��:�D�K��:��:%�;�:�H�%9�
�:%%9�1:H��5$�:�%/�D%K/ 

- -ģ 
 

12. �;�9��AE'�A �%9�D3#:��52%�:� G3�#=�:%�9��:%��:��/:#�'5�"9$  

5:�=/5�:#9$E'82": E/�'�5#ģG��:%�;�:��=L25��'�5��:##:�%�:� 

F�$�;3��#:�%�:%��:��/:#�'5�"9$G�29��:��:� 

- %!#.ģH���;�9�G3��A �%9�D3#:��52%�:�#=�:%�9��:%��:��/:#�'5�"9$ģ 
5:�=/5�:#9$ģE'82": E/�'�5#G��:%�;�:��=L25��'�5��:##:�%�:�ģ 
F�$H���;3��H/�G�29��:��:�E'�/ 

- -ģ%A��=Lģ2-39ģ 
�>�%A��=Lģ2-41 

 

13. #=#:�%�:%��:��/:#�'5�"9$G��:%��52%�:�F�%�2%�:�G���<�ģ�9��=Mģ
F�$5�:�5<�#:�%�:�ģUnderground Construction (Tunneling)  

�=LD2�5E�8F�$ģOSHA (Occupational Safety & Health Administration) 

D���5$�:���5$ 

- ����@�9�$9�H#�D%<L#�:%��52%�:�F�%�2%�:�G���<�ģ5$�:�H%�K�:#ģ�A�%9�D3#:��52%�:�
�8�;D�<��:%�:##:�%�:%��:��/:#�'5�"9$G��:%��52%�:�F�%�2%�:� 
G���<�G3�D���H��:##:�%�:�5$�:�D�%���%9� 

- -ģ 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ2-37 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ2-1 (!�5)ģ/:./8D5=. (/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-G%/:.�:%�://<D�/:83�(/�/8#&2<L�E/ /�5- 

F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�) 
-:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5- /:./8D5=. (/�:/'�<&9!<!:--:!/�:/ '��3:5@'2//�ģE/8�:/E��H� 3-:.D3!@ 

13.1ģ#:�%�:%��:��:%���5�%# 

ģģģģģģģ���:���52%�:��=L�8D��:��<�9�<�:���52%�:�F�%�2%�:�G���<�ģ�8��5�ģ
H��%9��:%���5�%#D ? L5G3�D�<��/:#%A �ģ �/:#�%83�9�ģG��%8D�K�  

��5H��=MģF�$5�%#��5�D��:�;�:�G�5@F#���E'8��5�5�%#���/�3%?5
D < L#D�<#D����%8�;H#���5$�/�:D�?5�'8ģ1ģ�%9 M�ģ�:#�=L�;3��G�
���%8�%/�ģ�;3��#:�%�:�G��:%�%<3:%E'8�:%�9��:%��:��/:#
�'5�"9$ģ5:�=/5�:#9$ģE'82": E/�'�5#G��:%�;�:�D�=L$/�9��:�
��52%�:�ģ .0.ģ2551ģ(3#/�ģ12ģ�:�5@F#���) 
¯ %8��%8�:$5:�:0 

¯ E2�2/�:� 
¯ �:%2?L52:% 
¯ �:%�/��@#�M;��/#/�:%%8�:$�M; 
¯ �:%G��5@��%����5��9�59��%:$2�/��@��' 

¯ �:%��<�9�<�%�=�@�D�<�%/#�>�E���:%5 $  

¯ �:%�%/��9��;�/����:�ģ(Check-in/Check-out Procedure) 

¯ �:%��5��9��:%D�<�H!H3#�E'8%8D�<� 

¯ �:%G���:�5@��%��D�%?L5��9�% 
 

 

- ���@��9�$9�H#�D%<L#�:%��52%�:�F�%�2%�:�G���<�ģ5$�:�H%�K�:#ģ�A�%9�D3#:��52%�:�
�85�%#���:���52%�:��=L�8D��:��<�9�<�:���52%�:�F�%�2%�:�G���<���5�
D��:�;�:�G�5@F#���ģ D ?L5G3�D�<��/:#%A�ģ�/:#�%83�9�G��%8D�K���:�Jģ 
5$�:���5$D�?5�'8ģ1ģ�%9M�ģ�:#�;3��G����%8�%/�ģ�;3��#:�%�:�ģ 
G��:%�%<3:%E'8�:%�9��:%��:��/:#�'5�"9$ģ5:�=/5�:#9$ģE'8
2": E/�'�5#G��:%�;�:�D�=L$/�9��:���52%�:�ģ .0.ģ2551ģ(3#/�ģ12ģ
�:�5@F#���) 

 

- - 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ2-38 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ2-1 (!�5)ģ/:./8D5=. (/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-G%/:.�:%�://<D�/:83�(/�/8#&2<L�E/ /�5- 

F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�) 
-:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5- /:./8D5=. (/�:/'�<&9!<!:--:!/�:/ '��3:5@'2//�ģE/8�:/E��H� 3-:.D3!@ 

13.2ģģ#:�%�:%��:��:%2?L52:% 
¯ ���:���5�#=5@��%��2?L52:%�%8�;�9/ģE'8��5�D���5@��%��G3�

�;�:��'5�D/':ģD ?L5G3�2:#:%�2?L52:%�9�39/3��:�:�E'8
���:�5?L�H��ģD#?L5#=D3�@�;D��� 

¯ ��5�D%<L#D��:�;�:�G�E��'8/9�ģ�8��5�#=�:%�%/�25��/:#
 %�5#�5�5@��%��2?L52:%/�:2:#:%�G���:�H���=ģ#= '9��:�2;%5�
D =$� 5�'5��:%�;�:�G���/��9M�Jģ 

¯ �%/�25� ?M��=L�;�:�/�:ģ2:#:%�G��5@��%��2?L52:%H��5$�:�#=
�%82<��<": 3%?5H#�ģ3:�D����%<D/�59�29��:�ģ�8��5�#=
#:�%�:%5?L���E��ģD���ģ�:%G��29��:�D2=$�ģ�:%�%/�25�
F�$D��:3��:�=L�/:#�'5�"9$ 

- ����@�9�$9�H#�D%<L#�:%��52%�:�F�%�2%�:�G���<�ģ5$�:�H%�K�:#ģ�A�%9�D3#:��52%�:� 
H��#=�:%�9�D�%=$#5@��%���9�3:5@��%��2?L52:%�%8�;�9/ģD ?L5G3�2:#:%�
2?L52:%�9�39/3��:�:�E'8���:�5?L�H��ģF�$5@��%��2?L52:%ģ2:#:%�G���:�H���=ģ
#= '9��:�2;%5�D =$� 5�'5��:%�;�:�ģE'8#=E���8�%/�25� ?M��=L
�;�:��=L2:#:%�G��5@��%��2?L52:%5$�:�#=�%82<��<": ģ�%�=�=LD����%<D/�
59�29��:�ģ�8#=#:�%�:%5?L���E��G3��%���/��:##:�%�:%��5H� 

- -ģ 
 

13.3ģģ#:�%�:%�;�9��AE' ?M��=L��52%�:�ģ�%8�5���/$ 

¯ �:%�%/��9��;�/����:�ģ(Check-in/ģCheck-out Procedure) 

�8��5�#=�9��>�E'8�%/�25��?L5E'8�;�/����:��=LD��:-55�
 ?M��=L��<�9�<�:�ģ�'5�%8$8D/':�:%�;�:� 

¯ �9�G3�#=D��:3��:�=L��<�9�<�:�D��:%8/9�5$A�G��%<D/� ?M��=L3��:�:�
��:���ģ(Aboveground Site) D ?L5�;3��:�=L�%82:��:%��/$D3'?5ģ
G��%�=�=LD�<�D3�@�9����:��=L��<�9�<�:�G�F�%�2%�:�G���<� 

¯ #=�:%�9��:%�:�D��:-55�ģG3�#=�/:#�'5�"9$�'5�D/':ģ  
F�$H#�#=5@��%��3%?52<L��=��/:�G�J 

 

- ����@�9�$9�H#�D%<L#�:%��52%�:�F�%�2%�:�G���<�ģ5$�:�H%�K�:#ģ�A�%9�D3#:��52%�:� 
�8�;D�<��:##:�%�:%D#?L5D%<L#�:���52%�:�F�%�2%�:�G���<�5$�:�D�%���%9� 

- - 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ2-39 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ2-1 (!�5)ģ/:./8D5=. (/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-G%/:.�:%�://<D�/:83�(/�/8#&2<L�E/ /�5- 

F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�) 
-:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5- /:./8D5=. (/�:/'�<&9!<!:--:!/�:/ '��3:5@'2//�ģE/8�:/E��H� 3-:.D3!@ 

¯ #=��:$/29�'9�1���5��<0�:�5$�:��9�D��ģD ?L5�;H�2A��:�55��=L
�'5�"9$ģF�$D� :8�%�=�@�D�<��=L���:�5:�D�<��/:#�?L���G�
�8H��2:#:%���<�9�<H��5$�:��A���5�#:��>M� 

¯ #=D��:3��:�= L//<0/�%�/:#�'5�"9$ģ�;�:%�%/�25� ?M��=L
��52%�:���5�D%<L#�:���52%�:��@�/9�ģ%/#�>�5:�#=�:%D <L#�/:#�=L
�:%�%/�%83/�:���/�D/':�:%�;�:���/$ģD ?L5G3�E��G�/�: ?M��=L
��<�9�<�:�#=�/:#�'5�"9$ 

¯ #=�:%�9��:%D ?L5��5��9�E'8�/��@#�:%D�<�59��="9$ģD��� 

- �:%�;3��E'8�;�9��:%�5�D�K�/92�@�=L�<�H!H��ģG3�#=D��:�=L
�;D���E'85$A�G� ?M��=L�=LD3#:82#ģE'8�/%3�:��:��:�D��:-
55� ?M��=L��<�9�<�:�#:��/�:ģ30ģD#�% 

- �:%�;3��G��%8��G�5�@�:��;�:��=L��5G3�D�<��%8�:$H!ģ
(Hot Work Permit) 

- �:%3�:#�;2:%�=L%8D3$H��E'8�<�H!H��D��:2A� ?M��=L��52%�:�ģ
G��%�=�=L�;D���ģG3�D���H��:#%8D�=$���<�9�<�:��5�ģHot 

Work Permit 

- �:%3�:#2A��@3%=LG� ?M��=L��52%�:� 
- �:%�9�3:D�%? L5��9�D '<�3%?55@��%���9�D '<���<��=L

D3#:82#H/�G� ?M��=L��52%�:�3%?5G�'� ?M��=L��52%�:�#:��=L2@� 

- #=�:%�9��:%%8��%8�:$5:�:0�:##:�%�:��=L�;3�� 

¯ #=�:%55�E��5@F#���D ?L5��5��9��:%%9L/�>#�5��M;D��:2A�":$G�
5@F#���ģF�$�<M�2�/���9�5@F#����8#=�:%�<��9M�/92�@�9��M;�>#��:�ģ
E'8#=�:%59��=�/92�@ģGrout F�$%5���9�5@F#���":$�5�5=��9M�3�>L� 

¯ #=D�%?L5�2A��M;D�%=$# %�5#D ?L5�:%2A��M;G��%�=�@�D�<� 

- ����@�9�$9�H#�D%<L#�:%��52%�:�F�%�2%�:�G���<�ģ5$�:�H%�K�:#ģ�A�%9�D3#:��52%�:� 
�8�;D�<��:##:�%�:%D#?L5D%<L#�:���52%�:�F�%�2%�:�G���<�5$�:�D�%���%9� 

- -ģ 
 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ2-40 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ2-1 (!�5)ģ/:./8D5=. (/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-G%/:.�:%�://<D�/:83�(/�/8#&2<L�E/ /�5- 

F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�) 
-:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5- /:./8D5=. (/�:/'�<&9!<!:--:!/�:/ '��3:5@'2//�ģE/8�:/E��H� 3-:.D3!@ 

14. �%<D/��:��>M�-'��=Lģ1ģ�5�2�:�=0%=$�:�ģ�>L��9M�5$A�3�:��:�2�:�=�%<�:%
�M;#9��%8#:�ģ60ģD#�%ģ#=#:�%�:%��:��/:#�'5�"9$ģ�9��=M 
¯ �:%55�E��F�%�2%�:�G���<�ģ�;E �2�:�=H���A�55�E��#=

�/:#3�:�%8#:�ģ1.00ģD#�%ģ�> L �55�E��D ? L5��5��9�
�'�%8���:�E����<�H3/ģH#���5$�/�:ģ5ģ%<�D�5%�ģ(D�=$�D��:E%�
%8D�<�ģTNT 21ģ�<F'�9�)ģ�:#��3#:$ģ�>L�2:#:%���5��9�E%�%8D�<�H�� 

¯ �:%55�E��F�%�2%�:�D3�?5 ?M��<�ģ��9���:��=LG�'��9�2�:�=�%<�:%
�M;#9�ģ�855�E��D����;E ��9�H!ģ2�/�F�%�2%�:�5?L�JģD���
�5��%=�ģ�>L���5��9��/:#%�5��:�D�'/H!H���=�/�:F�%�2%�:�D3'K� 

¯ #=�:%G��/92�@D ? L5��5��9�D3�@D '<�H3#��:##:�%�:�ģNFPA  

�>L�D���#:�%�:��/:#�'5�"9$�=LD���2:�' #=�;E ��9�H!�/:#2A�ģ
H#���5$�/�:ģ2ģD#�% 

- %!#.ģ�8�/��@#�;�9�G3��A�%9�D3#:��52%�:��;�:%55�E��F�%�2%�:�G���<�
G3�D���H��:##:�%�:%��:��/:#�'5�"9$ģE'8 <�:%�:�8G��/92�@D ?L5
��5��9�D3�@D '<�H3#��:##:�%�:�ģNFPA �>L�D���#:�%�:��/:#�'5�"9$
�=LD���2:�'ģ#=�;E ��9�H!�/:#2A�ģH#���5$�/�:ģ2ģD#�% 

- -ģ 
 

15. #:�%�:%��:��/:#�'5�"9$G��:%��52%�:�F�%�2%�:�$�%8�9�E'8
�:���52%�:�5:�:%�5�F�%��:%ģ�;3��ģ�9��=M 

15.1ģ��<� 9� <�:#���%8�%/�ģ�;3��#:�%�:�G��:%�%<3:%E'8 

�:%�9��:%��:��/:#�'5�"9$ģ5:�=/5�:#9$ģE'82": E/�'�5#G�
�:%�;�:�D�=L$/�9��:���52%�:�ģ .0.ģ2551ģ�>L��%5��'@#�9M�#:�%�:%
D ?L5�/:#�'5�"9$�5��9/���:�D5�E'8�/:#�'5�"9$�5��A��=L��:�
H�#:G�'�D�=$� ?M��=L��52%�:���/$ģF�$3#/��=L2;�9�ģH��E��ģ���9L/H�ģ
D����52%�:�ģ�:�H!!�:E'8�:%��5��9�59��="9$ģ�:�D�:8E'8�:��@�ģ
�:���52%�:��=L#=D2:D�K#E'8�;E � ?�ģ3#/��M;$9�ģ3#/�D�=L$/�9�
D�%? L5��9�%E'8�����9 L�ģ'<!����2��/92�@�9 L/�%:/E'8'<!��F�$2:%
�9L/�%:/ģD�?5�/'/�2'<�E'8%5�ģ3#/��:�D�<��9L/�%:/$�%8�9�2A�ģ
3#/��:%�;�:�G�2�:��= L� = L# =5 9��%:$�:��: %���:��= L2A�ģ 
�:% 9��':$ģE'8�:%�%8D�K�3%?5��3'���5�/92�@ģ%/#�>�3#/� 

�:%�@�#�%5��/:#�'5�"9$2�/��@��' 

- %!#.ģH���/��@#�;�9�G3��A �%9�D3#:��52%�:��;D�<��:%�:##:�%�:%7ģ 
��:��/:#�'5�"9$G��:%��52%�:�F�%�2%�:�$�%8�9�E'8�:���52%�:�5:�:%
�5�F�%��:%7ģ�:#���%8�%/��;3��#:�%�:�G��:%�%<3:%E'8 

�:%�9��:%��:��/:#�'5�"9$5:�=/5�:#9$E'82": E/�'�5#G��:%�;�:�
D�=L$/�9��:���52%�:�ģ .0.ģ2551ģ��5H� 

- -ģ":���/�ģ�-16 
 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ2-41 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ2-1 (!�5)ģ/:./8D5=. (/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-G%/:.�:%�://<D�/:83�(/�/8#&2<L�E/ /�5- 

F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�) 
-:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5- /:./8D5=. (/�:/'�<&9!<!:--:!/�:/ '��3:5@'2//�ģE/8�:/E��H� 3-:.D3!@ 

15.2 ģ�;3��#:�%�:%D < L#D�<#ģD�= L$/�9��:%�;�:���52%�:�F�%�2%�:�
$�%8�9�F�$D� :8�%�=�=L��5�G��D�%�ģ�9��=Mģ 
¯ �;�:%5�%# �9��:�ģ��:�D���<�E'8���:��=L�;�:��:%�<��9M�

�M;3�9��<M�2�/��:��5��%=�ģG3�D��:G��9M��5��=L�A���5�ģE'8
�=��;�9��5�5@��%�� 

¯ #=�:%�%/�25�ģLaunching Truss �@��9/ģ��5�D%<L#�:%�;�:�ģ
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�'�%8��ģ�> L ��%5��'@#�<��%%#�:%�9�E2���<�%%0�:%3%?5 

�; < <�"9����:��%8/9�<0:2�%�E'8F�%:���=G�2�:�=��:�!�:E'8
2�:�=2:#$5�ģ 

- ��5��:%��52%�:��A�%9�D3#:��52%�:�H���%82:��%#0<'�:�%D ?L5�;D�<��:%
�:##:�%�:%�=L�;3��H/�G�%:$�:�7ģ�9��=M 

1. 2�:�=��:�!�:ģ�A�%9�D3#:��52%�:�H���%82:��%#0<'�:�%G��:%�@�����:�
F�%:���=�%<D/� ?M��= L��52%�:�2�:�=��:�!�:ģE'8H���9��;%:$�:�2%@�
3'9��:��:�F�%:���=�=L��� �G3��%#0<'�:�%%9��%:�  

2. 2�:�=2:#$5��A�%9�D3#:��52%�:�H���%82:��%#0<'�:�%G��:%�@�����:�
F�%:���=�%<D/� ?M��=L��52%�:�2�:�=2:#$5�ģ�>L�����@�9�5$A�G��9M��5��:%
�@�����:�F�%:���= 

- 
 

 

 

 

 

 

 

-ģ":���/�ģ�-15 
 

 

 

 

 

 

 

9.2ģģģ�%�=�:���5#E'8E�/�;E �D#?5�ģ 
¯ #=�:%�%/�2": �/:##9L����5�F�%:�2�:� 

¯ #=�:%55�E��E'8D2% <#�/:## 9 L ����:�/ <0/�%%#��5
F�%:�2�:�ģ��5��:%�;D�<��:%��52%�:�G�JģG� ?M��=L 

¯ #=�:%�<��9 M �D�%? L5��%/�/9�%8�9�E%�29 L�28D�?5��%< D/�
F�%:�2�:�ģD ?L5�%/�/9�%8�9�E%�29L�28D�?5��:��:%��52%�:�
G3�5$A�G�%8�9��=LD3#:82#E'8H#�2���'�%8����5F�%:�2�:� 

- �%�=�:���5#E'8E�/�;E �D#?5� 
�A �%9�D3#:��52%�:��8�%/�2": �/:##9 L����5�F�%:�2�:�ģ%/#�>� 
�:%55�E��E'8D2%<#�/:##9L����:�/<0/�%%#��5F�%:�2�:�ģ��5��:%
�;D�<��:%��52%�:�G�JģG� ?M��=LģE'8#=E���:%�%/�/9�%8�9�E%�29L�28D�?5�
�%<D/�F�%:�2�:��:#�=L�;3��H/�G�%:$�:�7 

 

- - 

9.3ģģģ�%�=�:�5:�:%5<�ģE�/�:�D�<�E'8 ?M����F�%:�ģE'8E�/D2���:�
%�%:�ģ�>L�D���F�%:�2�:� 

¯ �%�=#=�:%�@�D��� ?M��=L3��:�<�ģ�;D�����5�#=�:%�;D�<��:%�@����d
�@��%/��:�F�%:���=ģ D ?L50>�1:�;3���%8D"��9��5�D��
3'9��:��=L �G3�E���9� 

¯ �%�=#=�:%G�� ?M��=L�%<D/��=L �3'9��:�ģ��5�#=�:%/:�E��E'8
55�E��#:�%�:%��5��9�ģE��H�E'8'��'�%8��2<L�E/�'�5#
��5F�%:�2�:��:#E���%�=ģF�$H��%9��/:#D3K��5��:��%#
0<'�:�%ģD��� 

- �:%�9��>���5#A'F�$'8D5=$�E'8�%/�2": �/:##9L���
�5�3'9��:�F�%:�2�:� 

- �;E��E'8�%8D#<��/:#2;�9�D�<��%8/9�<0:2�%�/F�%:���=ģ
D ?L5 <�:%�:/<�=�:%5�@%9�1�3'9��:�F�%:�2�:�G��9M����
�:#�/:#D3#:82# 

- �%�=�:�5:�:%5<�ģE�/�:�D�<�E'8 ?M����F�%:�ģE'8E�/D2���:�%�%:�ģ
�>L�D���F�%:�2�:� 

�A�%9�D3#:��52%�:�H���%82:��%#0<'�:�%D ?L5�;D�<��:%�:##:�%�:%�=L
�;3��H/�G�%:�$�:�7ģE'�/ 
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%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ2-46 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ2-1 (!�5)ģ/:./8D5=. (/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-G%/:.�:%�://<D�/:83�(/�/8#&2<L�E/ /�5- 

F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�) 
-:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5- /:./8D5=. (/�:/'�<&9!<!:--:!/�:/ '��3:5@'2//�ģE/8�:/E��H� 3-:.D3!@ 
- �9�D' ?5�/ 9�� @ D ? L5�:%5�@% 9�1�3% ?5�9�D� K�3'9��:�

F�%:�2�:�D���2�/�Jģ2;3%9��;#:�9�E2��G�":$3'9� 
- �:%/:�E��ģ55�E��ģ�:%�9�E2���<�%%0�:%ģ3%?5�:%�9�

E2��3'9��:��:#�/:#D3#:82# 

- �%�=�:�5:�:%5<�ģE�/�:�D�<�E'8 ?M����F�%:�ģE'8E�/D2���:�%�%:�ģ
�>L�D���F�%:�2�:� 

�A�%9�D3#:��52%�:�H���%82:��%#0<'�:�%D ?L5�;D�<��:%�:##:�%�:%�=L
�;3��H/�G�%:�$�:�7ģE'�/ 

- - 

10. �9�E2���<�%%0�:%G�2�:�=��:�!�:E'82�:�=2:#$5�ģF�$�9�E2��
3'9��:��:��%8/9�<0:2�%�E'8F�%:���=�=L�@����H���%<D/���52%�:�
2�:�=�9M�JģD ?L5D�����5#A'E'8G3��@��'�9L/H��%:� 

- �A�%9�D3#:�8 <�:%�:55�E���9�E2���<�%%0�:%G�2�:�=��:�!�:ģE'8
2�:�=2:#$5�D ?L5G3�D���H��:##:�%�:%�=L�;3��H/�G�%:$�:�7ģ��5H� 

- - 

11. ��<�9�<�:##�<��8�%%#�:%5�@%9�1�E'8 9��:�%@�%9��F�2<��%�E'8
D#?5�D��:ģF�$ <�:%�:D�'=L$�D���<��:%��52%�:�2�:�=%�H!!�:G�
�%<D/��%@�%9��F�2<��%��:�E���@�D���3��:�<�D�K# ?M��=Lģ (Open 

Cut) D���E���@�D���3��:�<�D� :8�:��> M�ģdģ'�ģE'8�;D�<��:�
��52%�:��:��9M�G���<��>M�#:ģ(Pipe Roof Concept)ģ�:#�=L��8�%%#�:%
2<L�E/�'�5#E3���:�<D3K��5�ģD#?L5ģ17ģ#�%:�#ģ .0.ģ2545 

- �A �%9�D3#:��52%�:��8��<�9�<�:##�<��8�%%#�:%5�@%9�1�E'8 9��: 
�%@�%9��F�2<��%�E'8D#?5�D��:ģF�$ <�:%�:D�'=L$�D���<��:%��52%�:�2�:�=
%�H!!�:G��%< D/��%@�%9��F�2<��%��:�E���@�D���3��:�<�D�K# ? M��=L ģ 
(Open Cut)ģD���E���@�D���3��:�<�D� :8�:��> M�ģ -ģ'�ģE'8�;D�<��:�
��52%�:��:��9 M�G���<��> M�#:ģ (Pipe Roof Concept)ģ�:#�=L��8�%%#�:%
2<L�E/�'�5#E3���:�<D3K��5�ģD#?L5ģ17ģ#�%:�#ģ .0.ģ2545 

- - 

12. #=#:�%�:%G��:%��5��9�E�/�;E �D#?5�ģ2;3%9�2�:�=��:�!�:E'8
2�:�=2:#$5�ģ�9��=M 

- ����@�9�$9�H#�D%<L#�<��%%#��52%�:�G��%<D/�2�:�=��:�!�:ģE'82�:�=2:#$5�ģ
�>L��A�%9�D3#:��52%�:��8�;D�<��:%�:##:�%�:%�=L�;3��H/�G�%:$�:�7ģ
��5H� 

- - 

12.1ģG��ģSheet Pile �/:#'>�ģ16ģD#�%ģF�$��ģSheet Pile �:#E�/
�;E �D#?5�ģ G3�3�:��:�E�/�;E �D#?5��%8#:�ģ0.5ģ D#�%ģ  
�>L�ģSheet Pile �8��/$��5��9�H#�G3��;E �D#?5�D�'?L5��=L 

12.2ģG��ģSheet Pile + Jet Grout ģF�$3:�H#�#9L�G�G�/<�=�=Lģ1ģG3��;�:%��ģ
Sheet Pile ��5�E'�/�;ģJet Grout ��5��9�5=��9M�3�>L� 

12.3ģG� � ģCement Column F�$�;ģCement Column ��:�D2����:�
0A�$��':�ģ0.50ģx 10ģD#�%ģ'>��'5�E�/�;E � 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ2-47 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ2-1 (!�5)ģ/:./8D5=. (/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-G%/:.�:%�://<D�/:83�(/�/8#&2<L�E/ /�5- 

F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�) 
-:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5- /:./8D5=. (/�:/'�<&9!<!:--:!/�:/ '��3:5@'2//�ģE/8�:/E��H� 3-:.D3!@ 

13. #:�%�:%D� :8ģ2;3%9�2�:�=352#@�E3���:�<E'82�:�=�:��@� %3# 

 ̄ G3��;�:%�@��%/��:�F�%:���=��5��:%��52%�:�2�:�=352#@�
E3���:�<E'82�:�=�:��@� %3#ģF�$G�E��'82�:�=ģ�;D�<��:%
�@�ģ3ģ3'@#E��'83'@##=��:�ģ2ģD#�%ģx 25 D#�%ģx 2 D#�%ģ
 %�5#�9��;%:$�:��'�:%�@��%/�E���H�$9��%#0<'�:�%ģ 
D ?L5D����:%��5��9��'�%8����53'9��:��:�F�%:���=G���</�<�
�=L5:�#=5$A�G� ?M��=L��52%�:��9M� 

- �A�%9�D3#:��52%�:�H���%82:��%#0<'�:�%D ?L5�;D�<��:%�:##:�%�:%�=L
�;3��H/�G�%:�$�:�7ģE'�/ 

- -ģ":���/�ģ�-15 

14. #:�%�:%D� :82;3%9��'�5�%8�:$5:�:0ģ�=L�9M�5$A�G� ?M��=LD�:8�%@�
%9��F�2<��%� 
¯ G3��;�:%�@��%/��:�F�%:���=�%<D/���52%�:��'�5�%8�:$

5:�:0ģ�=L�9 M�5$A�G� ?M��=LD�:8�%@�%9��F�2<��%�ģ�;�/�ģ4ģE3��ģ
H��E��ģ 

(1) IVS-02  ��/�2�:�=�:��@� %3#-2�:�=��:�!�: 
(2) IVS-03  ��/�2�:�=��:�!�:-2�:�=2:#$5� 

(3) IVS-04  ��/�2�:�=2:#$5�-2�:�=28 :� @��ģ(���� %8��%) 
(4) IVS-05  ��/�2�:�=2:#$5�-2�:�=28 :� @��ģ(�������@%=) 

F�$#=��:��5�3'@#D�:8ģ3ģD#�%ģx 3 D#�%ģx 3 D#�% 

- �A�%9�D3#:��52%�:�H���%82:��%#0<'�:�%D ?L5�;D�<��:%�:##:�%�:%�=L
�;3��H/�G�%:�$�:�7ģE'�/ 

 

- -ģ%A��=Lģ2-43,  

%A��=Lģ2-44ģE'8
":���/�ģ�-15 

4.6ģ�:/#�5�D#=L./E/8#90%=.,:* %!#.ģH���/��@#�;�9�G3��A�%9�D3#:��52%�:��;D�<��:%�:##:�%�:%7ģ��:��:%��5�D�=L$/E'8�90�=$": ģ�9��=M 
%8$8��5���52%�:� 

1. G3�#=�:%55�E��%A�E���5�2�:�=%�H!!�:G3� D3#:82#E'8
25��'�5��9�2":  ?M��=L�=L�9 M�2�:�=%�H!!�:ģD���ģ55�E��F�$�:%
�2#�2:�D5�'9�1���5�2�:���$�%%#G3�25��'�5��9� ? M��=L ģ
55�E��F�$�;�>��>��'�%8���:��90�=$": ģģģG�D%?L5��5���:�ģ
29�2�/�ģ2=ģ/92�@ģE'8#=�/:#�:#�:�2�:���$�%%#�=LD���2:�'ģD������ 

E'8�A�%9���:���52%�:��=L�8#:55�E��%:$'8D5=$�G�":$3'9�ģ��5��;
�:%�%82:��:��9�3��/$�:��=LD�=L$/��5��'5�%8$8D/':�:%�;�:�
55�E�� 

 

- �A�%9�D3#:��52%�:��855�E��%A�E���5�2�:�=%�H!!�:G3�D3#:82#E'8
25��'�5��9�2":  ?M��=L�=L�9M�2�:�=%�H!!�:��5H� 

 

 

 

 

 

 

- 
 

- 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ2-48 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ2-1 (!�5)ģ/:./8D5=. (/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-G%/:.�:%�://<D�/:83�(/�/8#&2<L�E/ /�5- 

F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�) 
-:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5- /:./8D5=. (/�:/'�<&9!<!:--:!/�:/ '��3:5@'2//�ģE/8�:/E��H� 3-:.D3!@ 

2. D'=L$��:%���9��90�=$": �=L2/$�:#ģF�$D� :8��/��=L�;�:%��52%�:�
G�'��9�0:2�2�:�G�'�E�/D2���:� 

- �A�%9�D3#:��52%�:�H��/:�E��D'=L$��:%���9��90�=$": �=L2/$�:#E'�/ - - 

%8$8��52%�:� 
3. 2%�:�%9M/�>�2A�H#���5$�/�:ģ2 D#�%ģ%5� ?M��=L��52%�:�2�/��=LD���5:�:%

�5�E'�/�%ģE'8 ?M��=L��52%�:��=L�5�%�H!!�: 

 

- ����@�9�$9�H#�D%<L#��52%�:��%<D/��9��'�:/ģ5$�:�H%�K�:#ģ�A�%9�D3#:��52%�:��8
�;D�<��:%�:##:�%�:%�=L�;3��H/�G�%:$�:�7ģ��5H� 

 

- 
 

-ģ 

4. �A�%9�D3#:��5�%9�1:�/:#285:�ģE'8�/:#D���%8D�=$�D%=$�%�5$�5�
 ?M��=L��52%�:�ģF�$��<�9�<�:#��3#:$/�:��/$�/:#285:�E'8�/:#
D���%8D�=$�D%=$�%�5$ģ%/#�9M���5�9��9�<�/��@#�:%��52%�:��5�
�%@�D� #3:��%E'8��5�9��9�<�=LD�=L$/��5��5�D�0�:'D#?5�'9�3'/� 

- �A�%9�D3#:��52%�:��8�;3��E�/�:��:%��<�9�<�:#��3#:$E'8��5�9��9�<
D%?L5��:%%9�1:�/:#285:�E'8�/:#D���%8D�=$�5$�:�D�%���%9�ģ 

- -ģ%A��=Lģ2-10  
E'8%A��=Lģ2-14 

4.7ģ-//�%29-*9%$�E/8�:/-=2�/%/�/-�5�'/8�:�% 

%8$8��5���52%�:� 
��5��:%��52%�:�ģ�A �%9�D3#:��52%�:��8��5��%8�:29# 9�����:�2? L5��:�Jģ 

�=L#=�/:#D3#:82#ģ%/#�>��:%'� ?M��=LD ?L5�=ME���A�5$A��%<D/�2:$�:�ģ�A��=L�:�/�:
�8H��%9��'�%8��ģ�A�29��%E'8�%8�:���9L/H�ģG3�%9��%:���5#A'F�%��:%7ģ
D ?L52%�:��/:#%A�ģ�/:#D��:G�ģ�:%$5#%9�ģE'8'����3:�/:#�9�E$����:�J 

 

- �A�%9�D3#:��52%�:�H��#=�:%�%8�:29# 9�����:�2? L5��:�ģJģ%/#�>�'� ? M��=L  
D ?L5�=ME���A�5$A��%<D/�2:$�:�ģG3�%9��%:���5#A'F�%��:%7ģD ?L52%�:��/:#%A�ģ
�/:#D��:G�ģ�:%$5#%9�ģE'8'����3:�/:#�9�E$����:�J 

 

- 
 

-ģ%A��=Lģ2-2,  
%A��=Lģ2-4 �>� 
%A��=Lģ2-6ģ 

E'8%A��=Lģ2-25 
%8$8��52%�:� 

1. �9�G3�#=5:�:%2;�9��:�":�2�:# %�5#�@�':�%ģ5@��%��2;�9��:�ģ
D�%?L5�#?5F2��90�A��%��ģE'82<L�5;�/$�/:#28�/�G�E�/D2���:�
F�%��:%7ģD ?L5G����<�9�<�:���:��%8�:29# 9���G�'9�1�8�5��:%
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�5�F�/��:/7 

/A'#=Lģ2-36ģ�:/!//�/9 /8 9&D2=.��5�F�/��:/7 

  

/A'#=Lģ2-37ģ�:/!//�/9 �/:-29L%28D#?5%�5�F�/��:/7 /A'#=Lģ2-38 �:/�9 D!/=.-%M; ?L- 
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/A'#=Lģ2-39 D��:3%�:#=L5&/-�/:-'/5 ,9.E���%�:%��5%D/<L-�:%#@��/9M� 

  

/A'#=Lģ2-40ģ�9 G3�-=5@'�/���@�-�/5��/:-'/5 ,9.2�/%&@��/ģ(PPE) E���%�:% 

  

/A'#=Lģ2-41ģ�:/!< !9M�'�:.D!?5%�/:-'/5 ,9. /A'#=Lģ2-42ģ�9 G3�-=5@'�/��'�-*.:&:/D&?M5�!�%ģ(First Aid) 
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 (/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5- 

�:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ(%!#.)ģH���;%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#E'8%:$�:� 

�:%D�'=L$�E�'�%:$'8D5=$���:�Jģ�5�F�%��:%��/�H/�G�29��:��:��5��A�%9�D3#:��52%�:��@�%:$ģ�9��9M��A�%9�D3#:��52%�:�
�>���5��;#:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#H���<�9�< 5$�:�D�%���%9�ģF�$%!#.ģE'8�=L�%>�1:�/��@#�:%
��52%�:��:�F$�:�9M�2:#%:$H���/��@#E'8�;�9��A�%9�D3#:��52%�:�G3��;#:�%�:%�9��'�:/H���<�9�<G3��%���/�ģG��%�=�=L
 �/�:�:%��<�9�<�:##:�%�:%H#��%���/�ģH#�D =$� 5ģ3%?5H#�H����<�9�<ģ%!#.ģE'8�=L�%>�1:�/��@#�:%��52%�:��:�F$�:�9M�
2:#%:$�8�5$�<��:#�'�:%E��H�E'8�9��;%:$�:��'�:%�%/�25�E���%!#.ģ�'5�%8$8D/':�:%��52%�:�F�%��:%7ģ
�9��9M�#:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#�>�H���A��;H���<�9�<5$�:��%���/��9M�E��D%<L#������>�����@�9� 

 (/�:/'�<&9!<!:--:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5- 

�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#�>L�D����:%�%/�/9��@�": 2<L�E/�'�5#�:#�=L�;3��H/�G�%:$�:� 

�:%/<D�%:83��'�%8��2<L�E/�'�5#�5�F�%��:%D����:%D��:%8/9��@�": 5:�:0ģ%8�9�D2=$�ģ�/:#29L�28D�?5�ģ�@�": �M;�</�<�ģ
2": �:%�%:�% 7'7ģ�=L5:��8D�<��:��<��%%#�:%��52%�:�F�$�:%�;D�<��:%�%/�/9��@�": 2<L�E/�'�5#��:���:�Jģ
�'5����:%2;%/��90���<�5��%8�:����5�:%�;D�<��:%��52%�:�F�%��:%H���A��;H���<�9�<5$�:��%���/�":$G�� 
�:%�/��@#E'8�;�9�F�$%!#.ģE'8�=L�%>�1:�/��@#�:%��52%�:��:�F$�:�9M�2:#%:$ģF�$�A�%9�D3#:��52%�:�H��#5�G3��@��'�=Lģ3 

�>L�D���3�5���<�9�<�:%/<D�%:83�D5���D����A��;D�<��:%�<��:#�%/�25�E'8�9��;%:$�:�%:$'8D5=$��'�:%�<��:#
�%/�25�ģF�$#=%:$'8D5=$��9����=Lģ3 �>����=Lģ8 �5�%:$�:���9��=MģF�$�'�:%�;D�<��:��<��:#�%/�25�%83/�:�D�?5�
�%��:�#ģ-ģ�9�/:�#ģ2565 H��2%@�H/�G��:%:��=Lģ2-2 
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!:/:�#=Lģ2-2 2/@'(/�:/!< !:-!//�25&�:/'�<&9!<!:--:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģF�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ
/8.8��52/�:�ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565 

-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5- (/�:/'�<&9!<!:--:!/�:/ '��3:ģ5@'2//�#=LH-�2:-:/"'�<&9!<!:-
-:!/�:/E/8E%/#:�E��H� 

D5�2:/5�:�5<� 

1.ģ�@�,:*5:�:0 

 9�%=#=L!//�/9  

- �@��'855�%/#ģ(TSP) 

- �@��'855���:�H#�D�<�ģ10ģH#�%5�ģ(PM-10) 
- ��:�H�F�%D��H�55�H���ģ(NO2) 
- ��:��:%��5�#5�5�H���ģ(CO) 

- �/:#D%K/'#E'8�<0�:�'# 

�@ !//�/9  

�;�/�ģ8 �@��%/�/9�ģH��E�� 
1. �%#�'�%8�:� 

2. F%� $:�:'/�<% $:�:' 
3. 352#@�E3���:�< 
4. F%� $:�:'2#<�<D/�ģ���@%= 
5. F%� $:�:'2#D�K� %8����D�'�: 
6. F%� $:�:'H5D5K#D5�ģ���@%= 
7. F%� $:�:'�:��8�5�2#@�%�%:�:% 
8. #92$<�5<#:#5:'=ģ(5:'=-5=3#�:#) 
�/:-"=L 
�@�ģ2ģD�?5�ģ�'5�%8$8D/':��52%�:�ģ�:%�%/�/9��;D�<��:%
�%9M�'8ģ5ģ/9���5D�?L5��%5��'@#/9��;�:%E'8/9�3$@� 

- �A�%9�D3#:��52%�:��;D�<��:%�:##:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5# 

5$�:�D�%���%9�ģF�$#=�:%�%/�/9��@�": 5:�:0ģ�@��'855�%/#D�'=L$ģ24ģ�9L/F#�ģ(TSP) 

�@ ��'855���:�D'K�H#�D�<�ģ10ģH#�%5�ģ(PM10)ģ��:�H�F�%D��H�55�H���ģ(NO2)  
��:��:%��5�#5�5�H���ģ(CO) �/:#D%K/'#ģ(WS) E'8�<0�:�'#ģ(WD) 

- �'�:%�<��:#�%/�25��%<#:��@��'855�%/#D�'=L$ģ24ģ�9L/F#�ģ%83/�:�D�?5��%��:�#-
�9�/:�#ģ2565ģ#=��:5$A�G���/�ģ0.024-0.223ģ#<''<�%9#��5'A��:0��D#�%ģ�>L��@��@��<��:#
�%/�25�#=��:5$A�G�D����#:�%�:��:#�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�< ��9��=Lģ
24ģ( .0.ģ2547)ģD%?L5�ģ�;3��#:�%�:��@�": 5:�:0G��%%$:�:0F�$�9L/H�ģ�%8�:0
G�%:��<��:�@D��1:ģD'�# 121 �5� <D01 104 �ģ'�/9��=L 22 �9�$:$� 2547 

- �'�:%�%/�/9��@��'855���:�D'K�H#�D�<�ģ10ģH#�%5�ģ(PM10) %83/�:�D�?5��%��:�#-
�9�/:�#ģ2565ģ#=��:5$A�G���/�ģ0.014-0.107ģ#<''<�%9#��5'A��:0��D#�%ģ�>L��@��@��<��:#
�%/�25�#=��:5$A�G�D����#:�%�:��:#�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<ģ��9��=Lģ
24ģ( .0.ģ2547)ģD%?L5�ģ�;3��#:�%�:��@�": 5:�:0G��%%$:�:0F�$�9L/H�ģ�%8�:0
G�%:��<��:�@D��1:ģD'�# 121 �5� <D01 104 �ģ'�/9��=L 22 �9�$:$� 2547ģ 

- �'�:%�<��:#�%/�25���:�H�F�%D��H�55�H���ģ (NO2)ģ%83/�:�D�?5��%��:�#-
�9�/:�#ģ2565ģ#=��:%83/�:�ģ0.004-0.059ģ2�/�G�'�:�2�/�ģ�>L��@��@��<��:#�%/�25�#=��:
5$A�G�D����#:�%�:��:#�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<ģ��9��=Lģ33ģ( .0.ģ
2552)ģD%?L5�ģ�;3��#:�%�:�ģ��:��:�H�F�%D��H�55�H���G��%%$:�:0F�$�9L/H�ģ�%8�:0
G�%:��<��:�@D��1:D'�#ģ126ģ�5� <D01ģ114�ģ/9��=Lģ14ģ2<�3:�#ģ2552 
 

- �'�:%�<��:#�%/�25���:��:%��5�#5�5�H���ģ (CO)ģ%83/�:�D�?5��%��:�#-�9�/:�#ģ
2565ģ#=��:%83/�:�ģ0.10-4.83ģ2�/�G�'�:�2�/�ģ�>L��@��@��<��:#�%/�25�#=��:5$A�G�D����
#:�%�:��:##:�%�:��@�": 5:�:0ģ�:#�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<ģ
��9��=Lģ10ģ( .0.2538)ģ�%8�:0G�%:��<��:�@D��1:ģD'�#�=Lģ112ģ�5��=Lģ42ģ�ģ/9��=Lģ25ģ
 &1":�#ģ2538 

- %:$'8D5=$� 
E2��G����=Lģ3 

(39/��5�=Lģ3.5) 
 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
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-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5- (/�:/'�<&9!<!:--:!/�:/ '��3:ģ5@'2//�#=LH-�2:-:/"'�<&9!<!:-
-:!/�:/E/8E%/#:�E��H� 

D5�2:/5�:�5<� 

- �'�%/�/9��/:#D%K/'#E'8�<0�:�'#ģ%83/�:�D�?5��%��:�#-�9�/:�#ģ2565ģ�5�E��'8
�@��%/�/9�E2��%:$'8D5=$�G����=Lģ3 

2.ģ/8 9&D2=.� 
 9�%=#=L!//�/9  

- %8�9�D2=$�D�'=L$ģ1ģ�#.ģ(Leq 1ģhr) 

- %8�9�D2=$�D�'=L$ģ24ģ�#.ģ(Leq 24ģhr) 

- %8�9�D2=$�2A�2@�ģ(Lmax) 

- %8�9�D2=$�D�5%�D�K���H�'��=Lģ90ģ(L90) 
- %8�9�D2=$��':�/9�-�':��?�ģ(Ldn) 

�@ !//�/9  

�;�/�ģ8 �@��%/�/9�ģH��E�� 
1. �%#�'�%8�:� 

2. F%� $:�:'/�<% $:�:' 
3. 352#@�E3���:�< 
4. F%� $:�:'2#<�<D/�ģ���@%= 
5. F%� $:�:'2#D�K� %8����D�'�: 
6. F%� $:�:'H5D5K#D5�ģ���@%= 
7. F%� $:�:'�:��8�5�2#@�%�%:�:% 
8. #92$<�5<#:#5:'=ģ(5:'=-5=3#�:#) 
�/:-"=L 
�@�ģ2ģD�?5�ģ�'5�%8$8D/':��52%�:�ģ�:%�%/�/9��;D�<��:%
�%9M�'8ģ5ģ/9���5D�?L5��%5��'@#/9��;�:%E'8/9�3$@� 

- �A�%9�D3#:��52%�:��;D�<��:%�:##:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#  

5$�:�D�%���%9�ģF�$#=�:%�%/�/9�%8�9�D2=$�D�'=L$%:$�9L/F#�ģ(Leq 1 hr) %8�9�D2=$�D�'=L$ģ
24ģ�9L/F#� (Leq 24 hr) %8�9�D2=$�2A�2@�ģ (Lmax)ģ%8�9�D2=$� ?M��:�ģ (L90) E'8%8�9�D2=$�
�':�/9�-�':��?�ģ(Ldn) 

- �'�:%�<��:#�%/�25�%8�9�D2=$�D�'=L$ģ1ģ�9L/F#�ģ(Leq1hr) %83/�:�D�?5��%��:�#-�9�/:�#ģ
2565ģ �/�:#=��:5$A�G���/�ģ46.0-80.7ģD��<D�'D5ģ5$�:�H%�K�:#����@�9�$9�H#�#=�:%�;3��
#:�%�:�D ?L5�/��@#%8�9�D2=$�D�'=L$ģ1ģ�9L/F#� 

- �'�:%�<��:#�%/�25�%8�9�D2=$�D�'=L$ģ24ģ�9L/F#� (Leq 24 hr) %83/�:�D�?5��%��:�#-
�9�/:�#ģ2565ģ �/�:#=��:5$A�G���/�ģ52.2-78.2ģD��<D�'D5ģ�>L� �/�:2�/�G3��#=��:5$A�G�
D����#:�%�:��:#�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<ģ��9��=Lģ15ģ( .0.ģ2540)ģ 
�>L��;3����:%8�9�D2=$�D�'=L$ģ24ģ�9L/F#�ģ��5�#=��:H#�D�<�ģ70ģD��<D�'D5ģ$�D/��ģ%8�9�D2=$�
D�'=L$ģ24ģ�9L/F#�ģ�%<D/�F%� $:�:'�%8�: 9���ģ(F%� $:�:'H5D5K#D5�ģ���@%=)ģD�?L5��:�
�%<D/��@��%/�/9�G�'����2@�2/92�<P ģ�>L�#=�%<#:��:%�%:�%��5���:�3�:E���2���'G3�
H��%9��'�%8����:�D2=$��:��:%�%:�%ģ�9M��=Mģ�:��:%D�%=$�D�=$��9��'�:%�%/�/9�
%8�9�D2=$�G�%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#ģ(�9�$:$�ģ2562)ģ �/�:ģ 
�'�:%�%/�/9�%8�9�D2=$��%<D/�F%� $:�:'H5D5K#D5�ģ���@%=ģ(3%?5D�<#�?L5ģF%� $:�:'
�%8�: 9���)ģ#=��:D�<�#:�%�:�5$A���5�E'�/ 

- �'�:%�<��:#�%/�25�%8�9�D2=$�2A�2@�ģ(Lmax)ģ%83/�:�D�?5��%��:�#-�9�/:�#ģ2565ģ
 �/�:#=��:5$A�G���/�ģ57.6-105.3ģD��<D�'D5ģ�'�:%�<��:#�%/�25�%8�9�D2=$�2A�2@�ģ#=��:
5$A �G�D����#:�%�:�%8�9�D2=$�2A�2@��@��@��%/�/9�ģ�:#�%8�:0��8�%%#�:%
2<L�E/�'�5#E3���:�<ģ��9��=Lģ15ģ( .0.ģ2540)ģ�>L��;3����:%8�9�D2=$�2A�2@�ģ��5�#=��:H#�D�<�ģ
115ģD��<D�'D5 

- �'�:%�<��:#�%/�25�%8�9�D2=$� ?M��:�ģ (L90) %83/�:�D�?5��%��:�#-�9�/:�#ģ2565ģ
 �/�:#=��:5$A �G���/�ģ44.4-76.2 D��<D�'D5ģ5$�:�H%�K�:#����@�9�$9�H#�#=�:%�;3��
#:�%�:�D ?L5�/��@#%8�9�D2=$� ?M��:� 

- %:$'8D5=$� 
E2��G����=Lģ4 

(39/��5�=Lģ4.5.1) 
 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ2-71 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5- (/�:/'�<&9!<!:--:!/�:/ '��3:ģ5@'2//�#=LH-�2:-:/"'�<&9!<!:-
-:!/�:/E/8E%/#:�E��H� 

D5�2:/5�:�5<� 

- �'�:%�<��:#�%/�25�%8�9�D2=$��':�/9�-�':��?�ģ (Ldn)ģ%83/�:�D�?5��%��:�#-
�9�/:�#ģ2565ģ �/�:#=��:5$A�G���/�ģ57.2-83.8ģD��<D�'D5ģ5$�:�H%�K�:#����@�9�$9�H#�#=�:%
�;3��#:�%�:�D ?L5�/��@#%8�9�D2=$��':�/9�-�':��?� 

3.ģ�/:-29L%28D#?5% 

 9�%=#=L!//�/9  

- �/:#D%K/5�@":�2A�2@�ģ(Peak Particle Velocity) 

- �/:#�=L (Frequency) 

�@ !//�/9  

�;�/�ģ10 �@��%/�/9�ģH��E�� 
1. �%#�'�%8�:� 

2. F%� $:�:'/�<% $:�:' 
3. /9�D5=L$#/%�@� 
4. /9��/%�<D/0/%/<3:% 
5. /9�%:��9��:%:#/%/<3:% 
6. ��5##3:�:4 

7.  < <�"9���%:��9��� 
8. 5�@2:/%=$� %8D��:�:�2<�#3:%:� 
9. F%� $:�:'H5D5K#D5�ģ���@%= 
10. F%� $:�:'�:��8�5�2#@�%�%:�:% 
�/:-"=L 
�@�ģ2ģD�?5�ģ�'5�%8$8D/':��52%�:�ģ�:%�%/�/9��;D�<��:%
�%9M�'8ģ5ģ/9���5D�?L5��%5��'@#/9��;�:%E'8/9�3$@� 

- �'�:%�<��:#�%/�25��/:#D%K/5�@":�2A�2@�G�E��'8��/��/:#�=L�5��/:#29L�28D�?5�
�9M�ģ3ģE�/E��ģ�5��@��@��%/�/9��=L�<��:#�%/�25�%83/�:�D�?5��%��:�#ģ-�9�/:�#ģ
2565ģ#=��:5$A�G�D����#:�%�:��:#�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<ģ��9��=Lģ
37ģ( .0.ģ2553) 

 

 

- H#�2:#:%��%/�/9���:29 L�28D�?5�
�%<D/� < <�"9���%:��9���G�D�?5�
� 9�/:�#ģ2565ģ H�� D� ? L5��:�5$A�
%83/�:��55�@�:�G�� ? M��= L�%< D/�
 < <�"9���%:��9���D ?L5�;D�<��:%
��52%�:�ģ%/#�9M��<��9M�D�%?L5��%/�/9�
�/:#29L�28D�?5� 

%:$'8D5=$� 
E2��G����=Lģ4 

(39/��5�=Lģ4.5.2) 

 

4.ģ�@�,:*%M;(</ <% 

 9�%=#=L!//�/9  

- ��:�/:#D����%�-��:�ģ(pH) 

- 5@�3"A#<�M;ģ(Temperature) 

- ��:�/:#�;H!!�:ģ(Conductivity) 

- 55��<D���=L'8':$�M;ģ(Dissolved Oxygen) 

- �/:#2��%�G�%A�ģ�=F5�=ģ(BOD) 

- �A �%9�D3#:��52%�:��;D�<��:%�:##:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5# 

5$�:�D�%���%9�ģF�$#=�:%�%/�/9���:�/:#D����%�-��:�ģ(pH)ģ5@�3"A#<�M;ģ(Temperature)ģ
� �:�/:#�;H!!�:ģ(Conductivity)ģ55��< D���= L'8':$�M; ģ(Dissolved Oxygen)ģ 
�/:#2��%�G�%A�ģ�=F5�=ģ(BOD)ģ�5�E�K�E�/�'5$�9M�3#�ģ(TSS)ģ�5�E�K�'8':$�M;
�9M�3#�ģ(Total Dissolved Solids)ģH�D�%�ģ(Nitrate)ģ!52D!�ģ(Phosphate)ģ�M;#9�
E'8H�#9�ģ(FOG)ģE���=D%=$�'@�#F�'<!5%�#�9M�3#�ģ(Total coliformģbacteria)ģ 

-  %:$'8D5=$� 
E2��G����=Lģ5 
(39/��5�=Lģ5.4.1) 

 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ2-72 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5- (/�:/'�<&9!<!:--:!/�:/ '��3:ģ5@'2//�#=LH-�2:-:/"'�<&9!<!:-
-:!/�:/E/8E%/#:�E��H� 

D5�2:/5�:�5<� 

- �5�E�K�E�/�'5$�9M�3#�ģ(TSS) 

- �5�E�K�'8':$�M;�9M�3#�ģ(Total Dissolved Solids) 

- H�D�%�ģ(Nitrate) 

- !52D!�ģ(Phosphate) 

- �M;#9�E'8H�#9�ģ(FOG) 

- E���=D%=$�'@ �#F�'<!5%�#�9 M�3#�ģ (Total coliformģ
bacteria) 

�@ !//�/9  

�;�/�ģ9 �@��%/�/9�ģH��E�� 
1. �'5��:��?L5 

2. �'5�2:#D2� 

3. �'5��:�H2�H�� 
4. �'5��:/�8�5� 
5. �'5��:��8E��/ 
6. �'5��:��8�5� 

7. �'5�%:1�%��A%�8 
8. �'5�E��%�5� 

9. ';%:�2:�:%�8�=L�<��9��=L�5�%�H!!�: 
�/:-"=L 
D�K��9/5$�:��@�ģ2ģD�?5�ģ�'5�%8$8D/':��52%�:� 

- �'�:%�<��:#�%/�25��@�": �M;�</�<�ģ�9M�ģ9ģ�@��%/�/9�ģ%83/�:�D�?5��%��:�#ģdģ
�9�/:�#ģ2565ģ D#? L5D�%=$�D�=$��9�#:�%�:��@�": �M;�</� <��:#�%8�:0
��8�%%#�:%2< L�E/�'�5#E3���:�<ģ��9��= Lģ8ģ( .0.ģ2537) D%? L5�ģ�;3��#:�%�:�
�@�": �M;G�E3'���M;�</�<�ģ �/�:#=��:5$A�G�D����#:�%�:��@�": �M;�</�<��%8D"��=Lģ5ģ
�>L�3#:$�>�E3'���M;�=LH��%9��M;�<M��:��<��%%#�:��%8D"�E'82:#:%�D����%8F$���
D ?L5�:%�#�:�#D��:�9M� 

5.ģ%<D/0/<#.:#:�%M; 
 9�%=#=L!//�/9  

- E '����5� ?�ģ(Phytoplankton) 

- E '����5�29�/�ģ(Zooplankton) 

- 29�/�3��:�<�ģ(Benthos) 

�@ !//�/9  

�;�/�ģ9 �@��%/�/9�ģH��E�� 
1. �'5��:��?L5 

2. �'5�2:#D2� 

3. �'5��:�H2�H�� 
4. �'5��:/�8�5� 

- �A �%9�D3#:��52%�:��;D�<��:%�:##:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5# 

5$�:�D�%���%9�ģF�$#=�:%�%/�/9�E '����5� ?�ģ(Phytoplankton)ģE '����5�29�/�ģ
(Zooplankton)ģE'829�/�3��:�<�ģ(Benthos) 

- �'�%/�/9��<D/0/<�$:ģ%83/�:�D�?5��%��:�#-�9�/:�#ģ2565ģ�5�E��'8�@��%/�/9� 

E2��%:$'8D5=$�G����=Lģ5 

-  %:$'8D5=$� 
E2��G����=Lģ5 
(39/��5�=Lģ5.4.2) 

 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ2-73 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5- (/�:/'�<&9!<!:--:!/�:/ '��3:ģ5@'2//�#=LH-�2:-:/"'�<&9!<!:-
-:!/�:/E/8E%/#:�E��H� 

D5�2:/5�:�5<� 

5. �'5��:��8E��/ 
6. �'5��:��8�5� 

7. �'5�%:1�%��A%�8 
8. �'5�E��%�5� 

9. ';%:�2:�:%�8�=L�<��9��=L�5�%�H!!�: 
�/:-"=L 
D�K��9/5$�:��@�ģ2ģD�?5�ģ�'5�%8$8D/':��52%�:� 

6.ģ�:/�-%:�- 

 9�%=#=L!//�/9  

- �%<#:��:%�%:�%��5/9� 

- �;�/�5@�9�<D3�@�:��:%�%:�%�5�F�%��:% 
F�$�;D�<��:%%/�%/#�%<#:��%:�%ģ�9 M�2�<�<E'8
2:D3�@�:%D�<�5@�9�<D3�@�:��:%�%:�% 

�@ !//�/9  

�;�/�ģ20 �@��%/�/9�ģH��E�� 
1. ����3:% 
2. ����%8�:%:1�%�2:$ģ1 
3. ���2:#D2� 

4. ���D�=$/H���: 
5. ���5;�/$2��%:# 

6. �����%H�$0%= 
7. ���2@F��9$ 

8. ���29��F'� 

9. ����:/ 
10. �����%%:�2=#: 
11. ���%:�/<�= 
12. ��� %82@D#%@ 
13. ���%:��;D�<��':� 
14. ���#3:H�$ 

- �A �%9�D3#:��52%�:��;D�<��:%�:##:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5# 

5$�:�D�%���%9�ģF�$#=�:%�%/�/9��%<#:��:%�%:�%��5/9�ģ�;D�<��:%�%9M�'8ģ2ģ/9�ģ(/9�3$@�
E'8/9��;�:%)ģ�;D�<��:%%83/�:�D/':ģ07:00 �.-07:00 �.ģE'8�9��>�2�<�<5@�9�<D3�@�:�
�:%�%:�%E'82:D3�@�:%D�<�5@�9�<D3�@�:��:%�%:�%D�?5�'8ģ1ģ�%9M�ģF�$%/�%/#��5#A' 
�:�2�:�=�;%/��=L�9M�5$A��:#E�/D2���:�F�%��:% 

- �:%�9��>�2�<�<5@�9�<D3�@�:��:%�%:�%�5�F�%��:%7ģ%83/�:�D�?5��%��:�#-�9�/:�#ģ
2565ģF�$%/�%/#��5#A'�:���5#A'�5�2�:�=�;%/��=L�9 M�5$A��:#E�/D2���:�F�%��:%
�9M�2<M�ģ15ģ2�:�=ģH��E��ģ2�:�=�;%/���%�:'2:#D2�ģ2�:�=�;%/���%�:'�:�F ģ
2�:�=�;%/���%�:'D�:�A�ģ2�:�=�;%/���%�:'�@2<�ģ2�:�=�;%/���%�:' �:H�ģģ
2�:�=�;%/���%�:'��82��%:#ģ2�:�=�;%/���%�:'�:�D'<M�ģ2�:�=�;%/���%�:'
2;%:�%:1�%�ģ2�:�=�;%/���%�:' %8%:�/9�ģ2�:�=�;%/���%�:'�:��'5�2:�ģ
2�:�=�;%/���%�:'�@��:%:#ģ2�:�=�;%/���%�:'2;D3%�ģ2�:�=�;%/���%�:'�@��F'ģ
2�:�=�;%/���%�:'%:1�%��A%�8ģE'82�:�=�;%/�"A�% %8�%8E��ģ  �/�:%83/�:�
D�?5��%��:�#-�9�/:�#ģ2565ģH#�#=5@�9�<D3�@�:��:%�%:�%�=L#=2:D3�@#:�:��:%��52%�:�
�5�F�%��:% 

- �'�%/�/9��%<#:��:%�%:�%��5/9�ģE'8�;�/�5@�9�<D3�@�:��:%�%:�%�5�F�%��:%ģ
%83/�:�D�?5��%��:�#-�9�/:�#ģ2565ģ�5�E��'8�@��%/�/9�E2��%:$'8D5=$�G����=Lģ6 
 

-  %:$'8D5=$� 
E2��G����=Lģ6 
(39/��5�=Lģ6.6ģE'8ģ

6.7) 
 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģdģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ2-74 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5- (/�:/'�<&9!<!:--:!/�:/ '��3:ģ5@'2//�#=LH-�2:-:/"'�<&9!<!:-
-:!/�:/E/8E%/#:�E��H� 

D5�2:/5�:�5<� 

15. ����9�%D �% 
16. ����%8�:�<�� 

17. ���2#D�K� %8D��:�:�2<� 

18. ���2@�2/92�<P 
19. ����%8�:5@�<0 

20. �:��A���:��5��:� <D01��:�3��: ?M��=L��52%�:��=L�5�
%�H!!�: 

�/:-"=L 
�;D�<��:%2;%/��%<#:��%:�%ģD�?5�'8ģ1ģ�%9M�ģ�%9M�'8ģ2ģ/9�ģ
(/ 9��;�:%E'8/9�3$@�)ģE'8%/�%/#2�<�<5@�9�< D3�@�:�
�:%�%:�%D�?5�'8ģ1ģ�%9M� 

7.ģD0/1��<�-29��- 

�;D�<��:%2;%/��/:#�<�D3K��%9/D%?5��=L5$A�G�'� ?M��=L��52%�:�
F�%��:% 
!9/E'/ 
- �:%%9�%A���5#A'��:/2:%D�=L$/�9�F�%��:%7 

- �'�%8���=LD�<��>M�G�%83/�:��:%��52%�:�ģE'8�/:#
�<�D3K�/�90���<��5F�%��:% 

- ���3:�=LD�<��:�F�%��:%7ģ�'5�����5�<�D3K�E'8
��5D2�5E�8��5F�%��:% 

'/8�:�/D'�:3-:.ģ 
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2;�9��=L2;%/��%8�5���/$ģ�:%%9�%A���5#A'��:/2:%D�=L$/�9�F�%��:%7ģ�:%%9�%A�D�=L$/�9��'�%8���5�F�%��:%7ģG���/��:%��52%�:�ģ
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2;�9��:�D��G�29��9��5��%@�D� #3:��%3%?53��/$�:��=LD�=L$/��5�#:��$�:$�$8�9M�3#�H��;�9��:#D/':�=L�;3��D���
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&##=L 3  

�:/!< !:-!//�25&�@�,:*5:�:0G%&//.:�:0F .#9L/H' 

 

3.1 E(%�:/ ;D%<%�:% 

�:%�<��:#�%/�25��@�": 5:�:0G��%%$:�:0F�$�9L/H��5�F�%��:%7ģ�;�/�ģ8ģ�@�ģH��E��ģ�%#�'�%8�:� 

F%� $:�:'/�<% $:�:' 352#@�E3���:�<ģF%� $:�:'2#<�<D/�ģ���@%=ģF%� $:�:'2#D�K� %8����D�'�:ģF%� $:�:'H5D5K#D5�ģ
���@%= F%� $:�:'�:��8�5�ģ2#@�%�%:�:%ģE'8#92$<�5<#:#5:'=ģ(5:'=-5=3#�:#)ģ�>L�5$A�G�'�D�=$�E�/2:$�:��5�F�%��:%
%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģH���;D�<��:%�<��:#�%/�25��@�ģ2ģD�?5��'5�%8$8
��52%�:�ģF�$��ģ .0.ģ2565ģH���;D�<��:%�<��:#�%/�25�ģ3 �%9M�ģG�D�?5�2<�3:�#ģ�@':�#ģE'8�9�/:�#ģģ#=%:$'8D5=$��9�
E2��G�!:/:�#=Lģ3-1 

!:/:�#=Lģ3-1 E(%�:/!< !:-!//�25&�@�,:*5:�:0G%&//.:�:0F .#9L/H' 

F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ-ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�) 
 

(/�/8#&2<L�E/ /�5-  9�%=#=L!< !:-!//�25& �@ !< !:-!//�25& ��/�D//: ;D%<%�:/ 
�@�": 5:�:0 

G��%%$:�:0F�$�9L/H� 

1.ģ�@��'855�%/#ģ(TSP) 

2. �@��'855���:�H#�D�<�ģ10ģ(PM10) 
3. ��:�H�F�%D��H�55�H���ģ(NO2) 
4. ��:��:%��5�#5�5�H���ģ(CO) 

5. �/:#D%K/'#E'8�<0�:�'# 

ģ(Wind Speed & Wind Direction) 

 

1.ģ�%#�'�%8�:� 

2.ģF%� $:�:'/�<% $:�:' 
3.ģ352#@�E3���:�< 
4.ģF%� $:�:'2#<�<D/�ģ���@%= 
5.ģF%� $:�:'2#D�K� %8����D�'�: 
6.ģF%� $:�:'H5D5K#D5�ģ���@%=1/ 
7.ģF%� $:�:'�:��8�5�2#@�%�%:�:%2/ 

8.ģ#92$<�5<#:#5:'=ģ(5:'=-5=3#�:#) 

�<��:#�%/�25��@�ģ2 

D�?5�ģ(D�?5�2<�3:�#, 

�@':�#ģE'8�9�/:�#ģ
2565) 

 

3#:$D3�@: 1/  F%� $:�:'�%8�: 9���ģD�'=L$��?L5D���F%� $:�:'H5D5K#D5�ģ���@%= 
                     2/  F%� $:�:'�:��8�5�ģ3ģH��#=3�9�2?5E�����<D2��/:#5�@D�%:83�2�:��=LD ?L5G��G��:%�<��:#�%/�25��@�": 2<L�E/�'�5#�5�F�%��:%7 

D�?L5��:�F%� $:�:'#=E���:%�%9��%@�":$G�F%� $:�:'ģ�>��;G3�H#�28�/�G��:%�<��9M�D�%?L5�#?5�%/�/9��@�": 2<L�E/�'�5#ģ�9��9M�ģ
F�%��:%7ģ�>�H��$�:$�@��%/�/9�H�$9�F%� $:�:'�:��8�5�2#@�%�%:�:%�=L5$A�3�:��:�F%� $:�:'�:��8�5�ģ3ģ�%8#:�ģ60ģD#�% 

3.2 �@ !< !:-!//�25&�@�,:*5:�:0G%&//.:�:0F .#9L/H' 

�;E3����@��<��:#�%/�25�ģE'8��: <�9�"A#<0:2�%��5��:%�<��:#�%/�25��@�": 5:�:0G��%%$:�:0F�$�9L/H�ģ

�;�/�ģ 8ģ�@�ģ�>L�5$A�G�'�D�=$�E�/2:$�:��5�F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ-ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�) ģ
�9�E2��G��9�E2��G�!:/:�#=Lģ3-2ģE'8/A'#=Lģ3-1ģ�>�/A'#=Lģ3-8 
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!:/:�#=Lģ3-2 ��:*<�9 #:�,A-<0:2!/��5��@ !< !:-!//�25&�@�,:*5:�:0G%&//.:�:0F .#9L/H' 

F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ-ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�) 

�@ !< !:-!//�25& 
��:*<�9 ,A-<0:2!/�!;E3%���@ !< !:-!//�25& 

UTMģWGS84 East (X) North (Y) 

�@�,:*5:�:0G%&//.:�:0F .#9L/H'    

1.ģ�%#�'�%8�:� 47 P 663455 1524639 

2.ģF%� $:�:'/�<% $:�:' 47 P 663129 1523986 

3.ģ352#@�E3���:�< 47 P 662687 1523007 

4.ģF%� $:�:'2#<�<D/�ģ���@%= 47P 661016 1516599 
5.ģF%� $:�:'2#D�K� %8����D�'�: 47P 660792 1516132 
6. F%� $:�:'H5D5K#D5�ģ���@%=1/ 47P 662071 1512585 
7. F%� $:�:'�:��8�5�ģ2#@�%�%:�:%2/ 47P 665317 1507810 
8.ģ#92$<�5<#:#5:'=ģ(5:'=-5=3#�:#) 47P 664698 1507131 

3#:$D3�@: 1/  F%� $:�:'�%8�: 9���ģD�'=L$��?L5D���F%� $:�:'H5D5K#D5�ģ���@%= 
                     2/  F%� $:�:'�:��8�5�ģ3ģH��#=3�9�2?5E�����<D2��/:#5�@D�%:83�2�:��=LD ?L5G��G��:%�<��:#�%/�25��@�": 2<L�E/�'�5#�5�F�%��:%7 
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%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 
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%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
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%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

 

 

 

 
/A'#=Lģ3-8ģ�@ !< !:-!//�25&�@�,:*5:�:0G%&//.:�:0F .#9L/H'ģ&/<D/�-92.< 5<-:-5:/=ģ(5:/=-5=3-�:-)  



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-11 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

3.3 /<$=�:/!< !:-!//�25&�@�,:*5:�:0G%&//.:�:0F .#9L/H' 

�:%�<��:#�%/�25��@�": 5:�:0G��%%$:�:0F�$�9L/H�ģ�%8�5���/$�:%�<��:#�%/�25��%<#:��@��'855�
%/#ģD�'= L$ģ24ģ�9 L/F#�ģ(Total Suspended Particulate: TSP) �@ ��'855���:�H#�D�<�ģ10ģH#�%5�ģD�'= L$ģ24ģ�9 L/F#�ģ
(Particulate Matter less than 10ģmicrons: PM10) ��:�H�F�%D��H�55�H���ģD�'=L$ģ1ģ�9 L/F#�ģ(Nitrogen Dioxide: NO2) ģ
��:��:%��5�#5�5�H���ģD�'=L$ģ1ģ�9L/F#�ģ(Carbon Monoxide: CO) �/:#D%K/'#E'8�<0�:�'#ģ(Wind Speed and Wind 

Direction: WS/WD)ģF�$#=%:$'8D5=$�/<�=�:%�<��:#�%/�25��9��=M 

1) )@�%/855�//-ģ(Total Suspended Particulate: TSP) 

 �:%D�K��9/5$�:��@��'855�%/#3%?5�@��'855��=L#=��:�5�@":�H#�D�<�ģ100ģH#�%5�ģG��/<�= Gravimetric ģ�:#
�%8�:0�5���8�%%#�:%2<L�E/�'�5#E3���:�<ģ��9��=Lģ10ģ( .0.ģ2538)ģD%?L5�ģ�;3��#:�%�:��@�": 5:�:0G��%%$:�:0
F�$�9L/H�ģ�%8�:0G�%:��<��:�@D��1:ģD'�#�=Lģ112ģ�5� <D01ģ42ģ�ģ'�/9��=Lģ25ģ &1":�#ģ2538ģ��/$D�%?L5� High Volume 

Air Sampler �;D�<��:%D�K��9/5$�:�G�":�2�:#E'�/�;�9/5$�:��'9�#:/<D�%:83��%<#:��@��'855�%/#ģ�:%�;D�<��:��@�
�9M��5�H��D���H��:#�9M��5��=LH���;3��H/�G��:%�5�:%%9�%5�ģ#5�.ģ17025-2548ģ(ISO/IEC 17025:2005)ģF�$#=�9M��5��=L
2;�9�Jģ2%@�H���9��=M 

" D�%=$#D�%?L5�D�K��9/5$�:� High Volume Air Sampler �%/�2": �5�D�%?L5�D�K��9/5$�:�E'82": 39/
�9�D'?5���:��@��'855���5��;55�H���<�9�<�:�ģ 

" D�%=$#�%8�:1�%5���<� Glass Fiber Filter ��:�ģ8x10ģ�<M/ģF�$�%8�9�3#:$D'����5��%8�:1
�%5�E'�/�;H�5�G��A��/��@#�/:#�?M�ģ(Desiccator)ģD���D/':ģ24ģ�9L/F#�ģF�$�/��@#�/:#�?M��'5�
%8$8D/':�=L5�G3�5$A�G���/�ģ30-50ģ%RH E'�/�>��;#:�9L��M;3�9�F�$G��D�%?L5��9L��M;3�9�5$�:�'8D5=$�ģ  
4ģ�;E3����=L��:��:%�%9�D�=$�E'�/ģ�9��>���:H/�ģ %�5#D�%=$#�%8�:1�9��>�59�%:�:%H3'5:�:0ģ(Flow 

Chart) 
" �;D�%?L5�D�K��9/5$�:�5:�:0H��<��9M�ģ�ģ�%<D/��=L�;3��F�$�8��5�D'?5��@�G3�H���:#��5�;3���5� 

U.S.ģEPAģH��E��ģ��5��9��9/5$�:�D�%?L5�2A��:� ?M�2A�5$�:���5$ģ1.5ģD#�%ģE��H#�D�<�ģ6ģD#�%ģG�%90#=ģ270ģ
5�0:ģF�$%5���5��9��9/5$�:�5:�:0ģ��5�H#�#=2<L��=��/:��:%H3'�5�5:�:0ģD��� ?M��=LF'��ģ3�:��:��;E �
3%?5��9�3%?52<L���52%�:�F�$%5�#:��/�:ģ2ģD#�%ģE'85$A�3�:��:�2<L��=��/:��:�'##:��/�:ģ20ģD#�%ģ
3%?5%8$83�:�5$�:���5$25�D��:�5��/:#2A��5�2<L��=��/:��9M�ģ�/%�85$A�3�:��:�����=LH#�H��':���/$
/92�@ģE'82�:��=L#=�:%�;�:%D�1�%H#���5$�/�:ģ400ģD#�%ģ5$A�3�:�E3'���;D�<�#' <1�=L5:��;G3���5#A'
�:%�%/�/9��<� ':�ģD���ģD�:D�:#A'�5$ģD�:3'5#F'38ģ3%?5E3'���=L5:��;G3�D�<��@ ��ģ�5��:�
E3'���;D�<�#' <1�9M��8D���2�/�3�>L��=L��5��:%�8�%/�/9���/$ģE'8G��%�=�=LH#�2:#:%��;3���@�
�%/�/9��=LD3#:82#�=L2@�H��ģG3�D'?5��@��=L28�/�G��:%�<��9M�ģE'8�9��>�'9�1�8�5��@��%/�/9�F�$�:%
D�=$�E���9��@��%/�/9�E'8 ?M��=LF�$%5�G�E���9��>��:%�9��9/5$�:��@��'855�%/#G��%%$:�:0
F�$�9L/H�ģ 

" �;�:%�%9�D�=$�59�%:�:%H3'�5�D�%?L5�D�K��9/5$�:� High Volume Air Sampler ��/$ Standard 

Orifice �=L��:��:%�%9�D�=$�E'�/ģ(Certified Orifice)ģ�ģ�@�D�K��9/5$�:��;�/�ģ5ģ��:��5��;�:%D�K�
�9/5$�:��;#: '5��%:!D ?L5�;�/���:29#�%82<��<P2329# 9���ģ(Correlation Coefficient, r)ģ��5�#=��:
#:��/�:3%?5ģD��:�9�ģ0.995ģG��%�=�=LH#�H����:�:#�=L�;3���8��5��%/�25�D�%?L5��9��9/5$�:�ģE'8�;



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-12 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

�:%�%9�D�=$�5=��%9M�ģ���/�:�8H����:ģr #:��/�:3%?5D��:�9�ģ0.995ģ�9��>��'�:%�%9�D�=$�H/�G�E��
�9��>��:%D�K��9/5$�:��@��'855�%/#G��%%$:�:0F�$�9L/H� 

" D�K��9/5$�:�F�$�:%2A�5:�:0��:��%8�:1�%5���/$59�%:�:%2A��%8#:�ģ1.13-1.7ģ'A��:0��D#�%��5
�:�=D���D/':ģ24ģ�9L/F#�E'�/�;�%8�:1�%5�ģ�%8�:1�9��>�59�%:�:%H3'�5�5:�:0ģE'8E���9��>�
�:%D�K��9/5$�:��@��'855�%/#ģD ?L5�;�:%/<D�%:83��%<#:��@��'855�%/#ģģ 

" �;�9/5$�:�H�5�G��A��/��@#�/:#�?M�ģ(Desiccator)ģD���D/':ģ24ģ�9L/F#�5=��%9M�3�>L�F�$�/��@#�/:#�?M�ģ
E'�/�>��9L��M;3�9�F�$G��D�%?L5��9L��M;3�9�5$�:�'8D5=$�ģ4ģ�;E3����=LH����:��:%�%9�D�=$�E'�/ģ�;�/�
�M;3�9��@��'855����%8�:1�%5��:#3'9��:%�5� Pre and Post Weight Different 

" �;�/��%<#:�%5:�:0�=LH3'��:��%8�:1�%5��:��%8�:1�9��>�59�%:�:%H3'ģ(Flow Chart)ģ %�5#
�9��'�:��:%�%9�D�=$�ģE'�/�%9��%<#:�%5:�:0H��=L5@�3"A#<E'8�/:#�9��%%$:�:0#:�%�:�ģ(25ģ
5�0:D�'D�=$2ģE'8�/:#�9�ģ1ģ�%%$:�:0) 

" �;�/�E'8%:$�:��'�:%�<��:#�%/�25��%<#:��@��'855�%/#G��%%$:�:0F�$�9L/H� ģD�'=L$ģ 
24ģ�9L/F#� G�3��/$#<''<�%9#��5'A��:0��D#�%ģ�:#%:$'8D5=$��5�/<�= Gravimetric E'�/D2�5�'�:%
�<��:#�%/�25� %�5#�9��%8D#<��'F�$D�%=$�D�=$��'�:%�<��:#�%/�25��=LH���9 �#:�%�:�
�@�": 5:�:0G��%%$:�:0F�$�9L/H� 

2) )@�%/855��%: H-�D�<%ģ10ģH-�/5%ģ(Particulate Matter less than 10 microns: PM10) 

�:%D�K��9/5$�:��@ ��'855��= L#=��:�5�@":�H#�D�<�ģ 10ģH#�%5�ģG��/<�=ģGravimetric �:#�%8�:0�5�
��8�%%#�:%2<L�E/�'�5#E3���:�<ģ��9��=Lģ10ģ( .0.ģ2538)ģD%?L5�ģ�;3��#:�%�:��@�": 5:�:0G��%%$:�:0F�$�9L/H�  

�%8�:0G�%:��<��:�@D��1:ģD'�#�=Lģ112ģ�5� <D01ģ42ģ�ģ'�/9��=Lģ25ģ &1":�#ģ2538ģ��/$D�%? L5� High Volume Air 

Sampler �;D�<��:%D�K��9/5$�:�G�":�2�:#E'�/�;�9/5$�:��'9�#:/<D�%:83��%<#:��/:#D��#����@��'855�ģ�:%�;D�<��:�
�@��9M��5��8D���H��:#�9M��5��=LH���;3��H/�G��:%�5�:%%9�%5�ģ#5�.ģ17025-2548ģ(ISO/IEC 17025:2005)ģF�$�9M��5��=L
2;�9�Jģ2%@�H���9��=Mģ 

" D�%=$#D�%?L5�D�K��9/5$�:�E��ģHigh Volume Air Sampler �%/�2": �5�D�%?L5�D�K��9/5$�:�E'8
2": 39/�9�D'?5���:��@��'855���5��;55�H���<�9�<�:�ģ 

" D�%=$#�%8�:1�%5���<�ģQuartzģFiberģFilterģ��:�ģ8x10ģ�<M/ģF�$�%8�9�3#:$D'����5��%8�:1�%5�
E'�/�;H�5�G��A��/��@#�/:#�?M�ģ(Desiccator)ģD���D/':ģ24ģ�9 L/F#�ģF�$�/��@#�/:#�?M��'5�
%8$8D/':�=L5�G3�5$A�G���/�ģ30-50ģ%RH E'�/�>��;#:�9L��M;3�9�F�$G��D�%?L5��9L��M;3�9�5$�:�'8D5=$�ģ4ģ
�;E3���ģ�=L��:��:%�%9�D�=$�E'�/ģ�9��>���:H/�ģ %�5#D�%=$#�%8�:1�9��>�59�%:�:%H3'5:�:0ģ(Flow 

Chart) 
" �;D�%?L5�D�K��9/5$�:�5:�:0H��<��9M�ģ�ģ�%<D/��=L�;3��F�$�8��5�D'?5��@�G3�H���:#��5�;3���5�  

U.S.ģEPA H��E��ģ��5��9��9/5$�:�D�%?L5�2A��:� ?M�2A�5$�:���5$ģ1.5ģD#�%ģE��H#�D�<�ģ6ģD#�%ģG�%90#=ģ270ģ
5�0:ģF�$%5���5��9��9/5$�:�5:�:0ģ��5�H#�#=2<L��=��/:��:%H3'�5�5:�:0ģD��� ?M��=LF'��ģ3�:��:�
�;E �3%?5��9�3%?52<L���52%�:�F�$%5�#:��/�:ģ2ģD#�%ģE'85$A�3�:��:�2<L��=��/:��:�'##:��/�:ģ20ģ
D#�%ģ3%?5%8$83�:�5$�:���5$25�D��:�5��/:#2A��5�2<L��=��/:��9M�ģ�/%�85$A�3�:��:�����=LH#�H��':�
��/$/92�@ģE'82�:��=L#=�:%�;�:%D�1�%H#���5$�/�:ģ400ģD#�%ģ5$A�3�:�E3'���;D�<�#' <1�=L5:��;G3�
��5#A'�:%�%/�/9��<� ':�ģD���ģD�:D�:#A'�5$ģD�:3'5#F'38ģ3%?5E3'���=L5:��;G3�D�<��@��ģ�5��:�



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-13 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

E3'���;D�<�#' <1�9M��8D���2�/�3�>L��=L��5��:%�8�%/�/9���/$ģE'8G��%�=�=LH#�2:#:%��;3���@ �
�%/�/9��=LD3#:82#�=L2@�H��ģG3�D'?5��@��=L28�/�G��:%�<��9M�ģE'8�9��>�'9�1�8�5��@��%/�/9�F�$�:%
D�=$�E���9��@��%/�/9�E'8 ?M��=LF�$%5�G�E���9��>��:%�9��9/5$�:��@��'855���:�H#�D�<�ģ 10ģ
H#�%5�G��%%$:�:0F�$�9L/H�ģ 

" �;�:%�%9�D�=$�59�%:�:%H3'�5�D�%? L5�D�K��9/5$�:� ģHighģVolumeģAirģSampler ��/$ Standard 

Orifice �=L��:��:%�%9�D�=$�E'�/ģ(Certified Orifice)ģ�ģ�@�D�K��9/5$�:��;�/�ģ5ģ��:��5��;�:%D�K�
�9/5$�:��;#: '5��%:!D ?L5�;�/���:29#�%82<��<P2329# 9���ģ(Correlation Coefficient, r)ģ��5�#=
��:#:��/�:3%?5ģD��:�9�ģ0.995ģG��%�=�=LH#�H����:�:#�=L�;3���8��5��%/�25�D�%?L5��9��9/5$�:�ģE'8
�;�:%�%9�D�=$�5=��%9M�ģ���/�:�8H����:ģr #:��/�:3%?5D��:�9�ģ0.995ģ�9��>��'�:%�%9�D�=$�H/�G�
E���9��>��:%D�K��9/5$�:��@��'855���:�H#�D�<�ģ10ģH#�%5�G��%%$:�:0F�$�9L/H� 

" D�K��9/5$�:�F�$�:%2A�5:�:0��:��%8�:1�%5���/$59�%:�:%2A��%8#:�ģ1.13-1.7ģ'A��:0��D#�%��5
�:�=D���D/':ģ24ģ�9L/F#�E'�/�;�%8�:1�%5�ģ�%8�:1�9��>�59�%:�:%H3'�5�5:�:0ģE'8E���9��>�
�:%D�K��9/5$�:��@��'855���:�H#�D�<�ģ10ģH#�%5�G��%%$:�:0F�$�9L/H�D ?L5�;�:%/<D�%:83��%<#:�
�@��'855���:�H#�D�<�ģ10ģH#�%5�ģģ 

" ģģ�;�9/5$�:�H�5�G��A ��/��@#�/:#�?M�ģ (Desiccator)ģD���D/':ģ24ģ�9 L/F#�5=��%9 M�3�>L�F�$�/��@#
�/:#�?M�ģE'�/�>��9L��M;3�9�F�$G��D�%?L5��9L��M;3�9�5$�:�'8D5=$�ģ4ģ�;E3����=LH����:��:%�%9�D�=$�E'�/ģ
�;�/��M;3�9��@��'855����%8�:1�%5��:#3'9��:%�5� Pre and Post Weight Different 

" �;�/��%<#:�%5:�:0�=LH3'��:��%8�:1�%5��:��%8�:1�9��>�59�%:�:%H3'ģ(Flow Chart)ģ %�5#
�9��'�:��:%�%9�D�=$�ģE'�/�%9��%<#:�%5:�:0H��=L5@�3"A#<E'8�/:#�9��%%$:�:0#:�%�:�ģ
(25ģ5�0:D�'D�=$2ģE'8�/:#�9�ģ1ģ�%%$:�:0) 

" �;�/�E'8%:$�:��'�:%�<��:#�%/�25��%<#:��@��'855���:�H#�D�<�ģ10ģH#�%5�G��%%$:�:0
F�$�9L/H�D�'=L$ģ24ģ�9L/F#�G�3��/$#<''<�%9#��5'A��:0��D#�%ģ�:#%:$'8D5=$��5�/<�=  Gravimetric 

E'�/D2�5�'�:%�<��:#�%/�25� %�5#�9��%8D#<��'F�$D�%=$�D�=$��'�:%�<��:#�%/�25��=LH���9�
#:�%�:��@�": 5:�:0G��%%$:�:0F�$�9L/H� 

3) ��:�H%F!/D�%H 55�H� �D�/=L.ģ1ģ�9L/F-�ģ(Nitrogen Dioxide : NO2 Average 1 Hour) 

�:%�%/�/9��%<#:���:�H�F�%D��H�55�H���G��%%$:�:0F�$�9L/H�  H���;D�<��:%F�$G��D�%?L5�/<D�%:83�
�%<#:���:�H�F�%D��H�55�H���G��%%$:�:0��/$3'9��:%ģiD�#<'A#<D�2D��jģ(Chemiluminescense) �>L�D���H��:#
�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<E'8�:#��5�;3���5�ģU.S.EPA, Code of Federal Regulations, Title 40, 
Part 53ģF�$D�%?L5�/<D�%:83��=MH���<��9M�H/�G�2�:�=�%/�/9��@�": 5:�:0D�'?L5��=L�=LD���3�5��/��@#5@�3"A#< D ?L5��5��9�H#�G3�
D�%?L5�/<D�%:83�H��%9��'�%8���:��:%D�'=L$�E�'�5@�3"A#<G��%%$:�:0 D�%?L5�/<D�%:83��9��'�:/H���A��%/�25�E'8
�%9�D�=$�E��ģMultipoint Calibration E'�/ �>�2:#:%��;D�%?L5�55�H���<�9�<�:�H��F�$�9M��5��:%�;D�<��:��=L2;�9�#=
�9��=M 

" �%/�25�2": �5�D�%?L5�/<D�%:83�E'85@��%���%8�5�G�2�:�=�9M�E��2:$�9��9/5$�:� (Sampling Probe)ģ
���#2A�5:�:0ģD�%?L5�#?5/9�E'8�/��@#59�%:�:%H3'�5�5:�:0ģ%/#�>�2":/8ģ(Condition)ģ�5�D�%? L5�
/<D�%:83�ģD������ 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-14 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

" �;2�:�=�%/�/9��@�": 5:�:0D�'?L5��=LH��<��9M�ģ�ģ�%<D/��=L�;3��F�$D'?5��@�G3�H���:#D����ģD���ģG�
%90#=ģ270 5�0:ģF�$%5���5��9��9/5$�:�5:�:0ģ��5�H#�#=2<L��=��/:��:%H3'�5�5:�:0ģD��� ?M��=LF'��ģ�<��9M�
D�%?L5�G3��':$2:$�9��9/5$�:�5$A�2A��:� ?M� 3 D#�%ģE��H#�D�<�ģ6 D#�%�9��>�2":/8E/�'�5#�5��@�D�K�
�9/5$�:�H/�G�E���9��>��:%D�K��9/5$�:�5:�:0G��%%$:�:0F�$�9L/H� 

" D#?L5��:$�%8E2H!!�:G3�2�:�=E'�/�>�D%<L#5@��ģ(Warm Up)ģD�%?L5�/<D�%:83�ģE'8�%/�25�2":/8�5�D�%?L5�ģ
F�$D� :82":/8�5�ģReaction Chamber E'8 Photo-multiplier Tube D#?L5 �/�:H���:#��5�;3��E'�/
�>�D%<L#�;�:%�%9�D�=$� 

" �;�:%�%9�D�=$�F�$�%9���:0A�$��:��:%/<D�%:83�  Zero Gas (NO, NO2 Free)ģ�= LH���:� Zero Gas 

Generator E'�/�%9�D�=$� Span �:��:%��5� Certified Standard NO (N2 Balanced)ģF�$G3���: Span 

5$A��=L 80-85%ģ�5���/��:%�%/�/9�ģ(80-85%ģof Full Scale) 
" �;�:%�%/�/9��%<#:���:�H�F�%D��H�55�H���G��%%$:�:0��5D�?L5��:#%8$8D/':�=L�;3��F�$%83/�:��=M

H���;�:%�%/�25�2":/8ģ(Condition)ģ�5�D�%?L5�/<D�%:83��@� J 24 �9L/F#� 
" D#?L5�;�:%$�:$�@��%/�/9�G3#��9M��5�D3'�:�=M�8��5��;D�<��:%G3#��9M�3#�D����9�ģ 
" �'�:%�%/�/9��=LH���9M��A��9��>�H/�G� Data Logger  %�5#�9� Chart Recorder E'�/�;�'�=LH��#:�;�:%

/<D�%:83�F�$D�%=$�D�=$��9�#:�%�:��@�": 5:�:0G��%%$:�:0F�$�9L/H�E'�/�9��;D���%:$�:���5H� 

 

4) ��:��:/�&5%-5%5�H� �D�/=L.ģ1ģ�9L/F-�ģ(Carbon Monoxide: CO Average 1 Hour) 

�:%�%/�/9��%<#:���:��:%��5�#5�5�H���G��%%$:�:0ģH���;D�<��:%F�$�:%G��D�%? L5�/<D�%:83�
�:%��5�#5�5�H���G��%%$:�:0%8��ģNon-Dispersive Infrared 3%?5ģNDIR �>L�D���/<�=�:%�= LD���H��:#��5�;3���5�
��8�%%#�:%2<L�E/�'�5#E3���:�<ģF�$D�%?L5�/<D�%:83��=MH���<��9M�H/�G�2�:�=�%/�/9��@�": 5:�:0D�'?L5��=L2�:�=�=L�>L�D���
3�5��/��@#5@�3"A#<ģD ?L5��5��9�H#�G3�D�%?L5�/<D�%:83�H��%9��'�%8���:��:%D�'=L$�E�'�5@�3"A#<G��%%#�:�<ģD�%?L5�/<D�%:83�
�9��'�:/H���A��%/�25�E'�/ģ�>�2:#:%��;D�%?L5�55�H���<�9�<�:�H��ģF�$�9M��5��:%�;D�<��:��=L2;�9��9��=M 

" �;2�:�=�%/�/9��@�": 5:�:0D�'?L5��=LH��<��9M�ģ�ģ�%<D/��=L�;3��F�$D'?5��@�G3�H���:#D����ģH��E��ģ
��5�D����=LF'��H#�#=2<L��=��/:�G�%90#=ģ10ģD#�%ģH#�5$A�G�'�E3'���;D�<�5?L�JģD������ģ�<��9M�D�%?L5�G3��':$��5
D�K��9/5$�:���5�2A��:� ?M��<�5$�:���5$ģ3ģD#�%E��H#�D�<�ģ6ģD#�%ģ�9��>�2":/8E/�'�5#�5��@�D�K�
�9/5$�:�H/�G�ģField Data Sheet 

" D#? L5��:$�%8E2H!!�:G3�2�:�=E'�/�>�D%< L#ģWarm up D�%? L5�/<D�%:83�E'8%8��%83/�:�ģ1-2ģ�9 L/F#�ģ
�%/�25�ģCondition �5�D�% ? L5�F�$D� :8ģCondition �5�ģReaction Chamber E'8ģPhoto-

Multiplier Tube D#?L5 �/�:H���:#��5�;3��E'�/�>�D%<L#�;�:%�%9�D�=$� 

" �;�:%�%9�D�=$�F�$�%9���:0A�$��:��:%/<D�%:83�ģNitrogen Gas (CO Free) �=L�%%�@G��9�E'�/�%9�D�=$�ģ
Span �:��:%��5�ģCertified Standard Carbon Monoxide Gas (N2 Balanced) G3�E��D�%?L5�/<D�%:83�ģ
F�$G3���:ģSpan 5$A��=Lģ80-85%ģ�5���/��:%�%/�/9�ģ(80-85% of Full Scale) 

" �;�:%�%/�/9��%<#:��:%��5�#5�5�H���G��%%$:�:0F�$�9M��:%5�:���:�5�D�%?L5�G3�5�:���:D�'=L$ģ1ģ
�9L/F#�ģF�$%83/�:��=MH���;�:%�%/�25�ģCondition �5�D�%?L5�/<D�%:83��@� Jģ24ģ�9L/F#�ģ(��:D�'=L$�:%D�K�
�9/5$�:�ģ5:�#=�:%D�'=L$�E�'��:#�/:#D3#:82#ģ3%?5D�'=L$�E�'���:D�'=L$�:#%:$�:��<��:#�%/�25�
�@�": 2<L�E/�'�5#��9���5�3��:�=MģD ?L5G3�2:#:%�D�%=$�D�=$��'�:%�%/�/9�H��) 

" �'�:%�%/�/9��=LH���9M��A��9��>�H/�G�ģData Logger E'�/�;�'�=LH��#:�;�:%/<D�%:83�F�$D�%=$�D�=$��9�
#:�%�:��@�": 5:�:0G��%%$:�:0E'�/�9��;D���%:$�:���5H� 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-15 
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5) �/:-D/K/E/8#<0#:�/-ģ(Wind Speed and Wind Direction: WS/WD) 

�9��>���5#A'�/:#D%K/E'8�<0�:�'#��8�;�:%�<��:#�%/�25��@�": 5:�:0G��%%$:�:0F�$�9L/H�ģF�$
G��D�%?L5��<��:#�%/�25��/:#D%K/E'8�<0�:�'#��<�ģCup Anemometer E'8ģWind Vane $=L3�5ģScarlet Tech Ltd.  

%@��ģWL-21/ģ2111DT0041ģ�>L�D����'<�"9����5��%8D�023%9�5D#%<�:ģ�'<�F�$ģScarlet Tech Ltd. �=L2��29��:�D��:�9�
%8��ģData Logger �'5��:%�<��:#�%/�25�E'82:#:%�E�%�'�:%�<��:#�%/�25�G�%A��5�ģWind Rose 

-ģN ģģģģģģģģģģģģ3#:$�>�ģ �<0D3�?5 (350-010 5�0:) 
-ģNNE  3#:$�>� �<0�8/9�55�D�=$�D3�?5��5�#:�:��<0D3�?5ģ(010-035 5�0:) 
-ģNE 3#:$�>� �<0�8/9�55�D�=$�D3�?5 (035-055 5�0:) 
-ģENE 3#:$�>� �<0�8/9�55�D�=$�D3�?5��5�#:�:��<0�8/9�55�ģ(055-080 5�0:) 
-ģE ģģģģģģģģģģģģ3#:$�>� �<0�8/9�55� (080-100 5�0:) 
-ģESE 3#:$�>� �<0�8/9�55�D�=$�G����5�#:�:��<0�8/9�55�ģ(100-125 5�0:) 
-ģSE 3#:$�>� �<0�8/9�55�D�=$�G�� (125-145 5�0:) 
-ģSSE 3#:$�>� �<0�8/9�55�D�=$�G����5�#:�:��<0G��ģ(145-170 5�0:) 
-ģS ģģģģģģģģģģģģ3#:$�>� �<0G�� (170-190 5�0:) 
-ģSSW 3#:$�>� �<0�8/9���D�=$�G����5�#:�:��<0G��ģ(190-215 5�0:) 
-ģSW 3#:$�>� �<0�8/9���D�=$�G�� (215-235 5�0:) 
-ģWSW 3#:$�>� �<0�8/9���D�=$�G����5�#:�:��<0�8/9���ģ(235-260 5�0:) 
-ģW ģģģģģģģģģģģģ3#:$�>� �<0�8/9��� (260-280 5�0:) 
-ģWNW 3#:$�>� �<0�8/9���D�=$�D3�?5��5�#:�:��<0�8/9���ģ(280-305 5�0:) 
-ģNW 3#:$�>� �<0�8/9���D�=$�D3�?5 (305-325 5�0:) 
-ģNNW 3#:$�>�ģģ�<0�8/9���D�=$�D3�?5��5�#:�:��<0D3�?5ģ(325-350 5�0:) 

3.4 -:!/�:%2<L�E/ /�5-#=LD�=L./��5� 

�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<ģ��9��=L  24 ( .0.ģ2547)ģD%? L5�ģ�;3��#:�%�:��@�": 5:�:0G�
�%%$:�:0F�$�9L/H�ģ55��:#�/:#G� %8%:��9��9�<2��D2%<#E'8%9�1:�@�": 2<L�E/�'�5#E3���:�<ģ .0.ģ2535ģ�%8�:0G�
%:��<��:�@D��1:ģD'�# 121 �5� <D01 104 �ģ'�/9��=L 22 �9�$:$� 2547 

�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<ģ��9��=Lģ33ģ( .0.ģ2552)ģD%? L5�ģ�;3��#:�%�:���:��:�H�F�%D�� 

H�55�H���G��%%$:�:0F�$�9L/H�ģ�%8�:0G�%:��<��:�@D��1:D'�#ģ126ģ�5� <D01ģ114ģ�ģ/9��=Lģ14ģ2<�3:�#ģ2552 

�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<ģ��9��=Lģ10ģ( .0.ģ2538)ģD%?L5�ģ�;3��#:�%�:��@�": 5:�:0G��%%$:�:0
F�$�9L/H�ģ�%8�:0G�%:��<��:�@D��1:D'�#�=Lģ112ģ�5��=Lģ42ģ�ģ/9��=Lģ25ģ &1":�#ģ2538ģ 

F�$#:�%�:��:%�<��:#�%/�25��@�": 5:�:0G��%%$:�:0F�$�9L/H��9�,:�(%/� �1 

  



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-16 
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3.5 (/�:/!< !:-!//�25&�@�,:*5:�:0G%&//.:�:0F .#9L/H' 

�:%�<��:#�%/�25��@�": 2<L�E/�'�5#��:��@�": 5:�:0G��%%$:�:0F�$�9L/H�ģ#=�9��=�<��:#�%/�25�
�@�": 5:�:0ģ5ģ�9��=ģH��E��ģ�%<#:��@��'855�%/# (TSP)ģ�%<#:��@��'855���:�H#�D�<�ģ10ģH#�%5�ģ(PM10) ��:�
H�F�%D��H�55�H���ģ(NO2) ��:��:%��5�#5�5�H��� (CO)ģE'8�/:#D%K/'#E'8�<0�:�'# (WS/WD)ģF�$�;D�<��:%
�<��:#�%/�25�D���D/':ģ5ģ/9���5D�?L5�ģ(�%5��'@#/9��;�:%E'8/9�3$@�)ģ�@�ģ2ģD�?5��'5�%8$8D/':��52%�:� 

�:%�<��:#�%/�25��@�": 5:�:0G��%%$:�:0F�$�9L/H��5�F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ
(/�E3/��:���:"<D1�)ģ�;�/�ģ8ģ�@�ģH��E��ģ�%#�'�%8�:� F%� $:�:'/�<% $:�:' 352#@�E3���:�<ģF%� $:�:'2#<�<D/�ģ
���@%=ģF%� $:�:'2#D�K� %8����D�'�:ģF%� $:�:'�%8�: 9���ģ(F%� $:�:'H5D5K#D5�ģ���@%=)ģF%� $:�:'�:��8�5�ģ
2#@�%�%:�:%ģ(E��F%� $:�:'�:��8�5�ģ3)ģE'8#92$<�5<#:#5:'=ģ(5:'=-5=3#�:#)ģ%83/�:�D�?5��%��:�#-�9�/:�#ģ2565
�;D�<��:%ģ%83/�:�/9��=Lģ13-18, 20-25ģ2<�3:�#ģ2565ģģ%83/�:�/9��=Lģ15-20ģ�@':�#ģ2565ģE'8%83/�:�/9��=Lģ4-9ģ�9�/:�#ģ
2565ģ#=%:$'8D5=$��'�:%�<��:#�%/�25��9���5H��=M 

3.5.1 )@�%/855�//-ģD�/=L.ģ24ģ�9L/F-�ģ(TSP)ģ 

�'�:%�<��:#�%/�25���:�@��'855�%/#ģD�'=L$ģ24ģ�9L/F#�ģ(TSP)ģE'8��:D�'=L$%83/�:�D�?5��%��:�#-�9�/:�#ģ
2565ģ �/�:#=��:5$A�G�D����#:�%�:��@�": 5:�:0G��%%$:�:0F�$�9L/H�ģ�:#�%8�:0��8�%%#�:%2<L�E/�'�5#
E3���:�<ģ��9��=Lģ24ģ( .0.ģ2547)ģ�%8�:0G�%:��<��:�@D��1:D'�#�=Lģ121ģ�5� <D01ģ104�ģ'�/9��=Lģ22ģ�9�$:$�ģ2547ģ 
�=L�;3��H/�H#�D�<�ģ0.330ģ#<''<�%9#��5'A��:0��D#�%ģF�$#=��:%83/�:�ģ0.024-0.223ģ#<''<�%9#��5'A��:0��D#�% 

3.5.2 )@�%/855��%: H-�D�<%ģ10ģH-�/5%ģD�/=L. 24 �9L/F-�ģ(PM10) 

�'�:%�<��:#�%/�25���:�@��'855���:�H#�D�<�ģ10ģH#�%5�ģ(PM10)ģG�D/':ģ24ģ�9L/F#�ģ%83/�:�D�?5��%��:�#-
�9�/:�#ģ2565ģ �/�:2�/�G3��#=��:5$A�G�D����#:�%�:��@�": 5:�:0G��%%$:�:0F�$�9L/H�ģ�:#�%8�:0��8�%%#�:%
2<L�E/�'�5#E3���:�<ģ��9��=Lģ24ģ( .0.ģ2547)ģ�%8�:0G�%:��<��:�@D��1:D'�#�=Lģ121ģ�5� <D01ģ104�ģ'�/9��=Lģ22ģ�9�$:$�ģ2547ģ
�=L�;3��H/�H#�D�<�ģ0.120ģ#<''<�%9#��5'A��:0��D#�%ģF�$#=��:%83/�:�ģ0.014-0.107ģ#<''<�%9#��5'A��:0��D#�% 

3.5.3 ��:�H%F!/D�%H 55�H� �D�/=L.ģ1ģ�9L/F-�ģ(Nitrogen Dioxide : NO2) 

�'�:%�<��:#�%/�25���:��:�H�F�%D��H�55�H��� D�'=L$ģ1ģ�9L/F#�ģ(Nitrogen Dioxide : NO2 Average 1 Hour)ģ
%83/�:�D�?5��%��:�#-�9�/:�#ģ2565ģ �/�:#=��:5$A�G�D����#:�%�:�ģ�:#�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<ģ
��9��=Lģ33ģ( .0.ģ2552)ģD%?L5�ģ�;3��#:�%�:�ģ��:��:�H�F�%D��H�55�H���G��%%$:�:0F�$�9L/H�ģ�%8�:0G�%:��<��:
�@D��1: D'�#ģ126ģ�5� <D01ģ114ģ�ģ/9��=Lģ14ģ2<�3:�#ģ2552ģ �=L�;3��H/�H#�D�<�ģ0.17ģ2�/�G�'�:�2�/�ģF�$#=��:%83/�:�ģ
0.004-0.059ģ2�/�G�'�:�2�/� 

3.5.4 ��:��:/�&5%-5%5�H� �D�/=L.ģ1ģ�9L/F-�ģ(Carbon Monoxide Average 1 Hour) 

�'�:%�<��:#�%/�25���:��:���:��:%��5�#5�5�H���D�'=L$ģ1ģ�9L/F#�ģ(Carbon Monoxide : CO Average 1 Hour)ģ
%83/�:�D�?5��%��:�#-�9�/:�#ģ2565ģ �/�:#=��:5$A�G�D����#:�%�:��:#�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<ģ��9��=Lģ10ģ
( .0.ģ2538)ģD%?L5�ģ�;3��#:�%�:��@�": 5:�:0G��%%$:�:0F�$�9L/H�ģ�%8�:0G�%:��<��:�@D��1:D'�#�=Lģ112ģ�5��=Lģ42ģ�ģ
/9��=Lģ25ģ &1":�#ģ2538ģ�=L�;3��H/�H#�D�<�ģ30ģ2�/�G�'�:�2�/�ģF�$#=��:%83/�:�ģ0.10-4.83ģ2�/�G�'�:�2�/� 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-17 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

3.5.5 �/:-D/K/E/8#<0#:�/-ģ(Wind Speed and Wind Direction) 

�'�:%�<��:#�%/�25��/:#D%K/E'8�<0�:�'#ģ(Wind Speed and Wind Direction) %83/�:�D�?5��%��:�#-
�9�/:�#ģ2565ģE2���9�,:�(%/�ģ�-1ģ 

%:$'8D5=$��'�:%�<��:#�%/�25��%<#:��@��'855�%/#ģD�'=L$ģ24ģ�9L/F#�ģ�@��'855���:�H#�D�<�ģ10ģH#�%5�ģ
D�'=L$ģ24ģ�9L/F#�ģ��:�H�F�%D��H�55�H���ģ��:��:%��5�#5�5�H���ģE'8�/:#D%K/'#E'8�<0�:�'#ģE2���9�,:�(%/�ģ�-1ģ
E'8�9�!:/:�#=Lģ3-3ģE'8/A'#=Lģ3-9ģ�>�/A'#=Lģ3-12 

ģ 

 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-18 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ3-3 (/�:/!< !:-!//�25&�@�,:*5:�:0G%&//.:�:0F .#9L/H'ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565 

�@ !//�/9  
/9%#=L!< !:- 

!//�25& 

(/�:/!//�/9 �@�,:*5:�:0G%&//.:�:0F .#9L/H' 

TSP 

D�/=L.ģ24ģ�-. 
(-�.//&.-.) 

PM10 

D�/=L.ģ24ģ�-. 
(-�.//&.-.) 

NO2 

D�/=L.ģ1ģ�-. 
(2�/%G%/�:%2�/%) 

CO 

D�/=L.ģ1ģ�-. 
(2�/%G%/�:%2�/%) 

�/:-D/K//- 

(D-!/.//<%:#=) 
#<0#:�/- 

2�/%G3�� 
(9�/- 

1. �%#�'�%8�:� 20-25ģ2<�3:�#ģ2565 0.028-0.038 0.018-0.026 0.008-0.024 2.52-4.08 0.7-2.2 �<0�8/9��� 

 

 15-20 �@':�#ģ2565 0.047-0.078 0.036-0.066 0.005-0.036 0.99-1.44 0.4-4.6 �<0�8/9�55� 

D�=$�D3�?5 

 

 4-9ģ�9�/:�#ģ2565 0.035-0.060 0.023-0.044 0.008-0.057 2.39-3.74 0.4-2.9 �<0�8/9���D�=$�G�� 
��5�#:�:��8/9��� 

 

 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-19 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ3-3 (/�:/!< !:-!//�25&�@�,:*5:�:0G%&//.:�:0F .#9L/H'ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-1) 

�@ !//�/9  
/9%#=L!< !:- 

!//�25& 

(/�:/!//�/9 �@�,:*5:�:0G%&//.:�:0F .#9L/H' 

TSP 

D�/=L.ģ24ģ�-. 
(-�.//&.-.) 

PM10 

D�/=L.ģ24ģ�-. 
(-�.//&.-.) 

NO2 

D�/=L.ģ1ģ�-. 
(2�/%G%/�:%2�/%) 

CO 

D�/=L.ģ1ģ�-. 
(2�/%G%/�:%2�/%) 

�/:-D/K//- 

(D-!/.//<%:#=) 
#<0#:�/- 

2�/%G3�� (9�/- 

2. F%� $:�:' 
/�<% $:�:' 

20-25ģ2<�3:�#ģ2565 0.048-0.057 0.029-0.032 0.009-0.024 2.35-4.34 0.7-2.2 �<0�8/9���D�=$�G�� 

 

 15-20 �@':�#ģ2565 0.043-0.077 0.027-0.061 0.006-0.046 1.97-2.86 0.4-6.2 �<0�8/9�55� 

D�=$�D3�?5��5�#: 
�:�D3�?5 

 

 4-9ģ�9�/:�#ģ2565 0.036-0.064 0.024-0.038 0.005- 0.049 2.74-3.90 0.9-3.2 �<0�8/9���D�=$�D3�?5
��5�#:�:�D3�?5 

 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-20 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ3-3 (/�:/!< !:-!//�25&�@�,:*5:�:0G%&//.:�:0F .#9L/H'ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-2) 

�@ !//�/9  
/9%#=L!< !:- 

!//�25& 

(/�:/!//�/9 �@�,:*5:�:0G%&//.:�:0F .#9L/H' 

TSP 

D�/=L.ģ24ģ�-. 
(-�.//&.-.) 

PM10 

D�/=L.ģ24ģ�-. 
(-�.//&.-.) 

NO2 

D�/=L.ģ1ģ�-. 
(2�/%G%/�:%2�/%) 

CO 

D�/=L.ģ1ģ�-. 
(2�/%G%/�:%2�/%) 

�/:-D/K//- 

(D-!/.//<%:#=) 
#<0#:�/- 

2�/%G3�� (9�/- 

3. 352#@�E3���:�< 13-18ģ2<�3:�#ģ2565 0.024-0.029 0.014-0.017 0.004-0.022 3.54-4.83 0.4-2.3 �<0�8/9���D�=$�G�� 
��5�#:�:�G�� 

 

 15-20 �@':�#ģ2565 0.047-0.076 0.026-0.054 0.006-0.046 1.97-3.22 0.4-6.2 �<0�8/9��� 

D�=$�D3�?5 

 

 4-9ģ�9�/:�#ģ2565 0.037-0.063 0.026-0.046 0.005-0.059 2.86-4.00 0.8-3.2 �<0�8/9��� 

D�=$�D3�?5 

 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-21 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ3-3 (/�:/!< !:-!//�25&�@�,:*5:�:0G%&//.:�:0F .#9L/H'ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-3) 

�@ !//�/9  
/9%#=L!< !:- 

!//�25& 

(/�:/!//�/9 �@�,:*5:�:0G%&//.:�:0F .#9L/H' 

TSP 

D�/=L.ģ24ģ�-. 
(-�.//&.-.) 

PM10 

D�/=L.ģ24ģ�-. 
(-�.//&.-.) 

NO2 

D�/=L.ģ1ģ�-. 
(2�/%G%/�:%2�/%) 

CO 

D�/=L.ģ1ģ�-. 
(2�/%G%/�:%2�/%) 

�/:-D/K//- 

(D-!/.//<%:#=) 
#<0#:�/- 

2�/%G3�� (9�/- 

4. F%� $:�:'2#<�<D/�ģ
���@%= 

13-18ģ2<�3:�#ģ2565 0.036-0.046 0.025-0.032 0.005-0.017 0.13-1.21 0.1-2.4 �<0�8/9��� 

D�=$�.G����5�#:�:�G�� 

 

 15-20 �@':�#ģ2565 0.060-0.096 0.048-0.076 0.005-0.040 0.10-2.13 0.0-3.3 �<0�8/9�55� 

D�=$�D3�?5��5� 

#:�:��8/9�55� 

 

 4-9ģ�9�/:�#ģ2565 0.037-0.077 0.024-0.058 0.005-0.050 1.60-3.70 0.0-3.3 �<0�8/9���D�=$�G��
��5�#:�:�G�� 

 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-22 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ3-3 (/�:/!< !:-!//�25&�@�,:*5:�:0G%&//.:�:0F .#9L/H'ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-4) 

�@ !//�/9  
/9%#=L!< !:- 

!//�25& 

(/�:/!//�/9 �@�,:*5:�:0G%&//.:�:0F .#9L/H' 

TSP 

D�/=L.ģ24ģ�-. 
(-�.//&.-.) 

PM10 

D�/=L.ģ24ģ�-. 
(-�.//&.-.) 

NO2 

D�/=L.ģ1ģ�-. 
(2�/%G%/�:%2�/%) 

CO 

D�/=L.ģ1ģ�-. 
(2�/%G%/�:%2�/%) 

�/:-D/K//- 

(D-!/.//<%:#=) 
#<0#:�/- 

2�/%G3�� 
(9�/- 

5. F%� $:�:' 
2#D�K� %8����D�'�: 

 

 

21ģ-26ģ#=�:�#.ģ2556 

(EIA)ģ1/ 
0.132-0.205 0.056-0.083 - 3.00-5.30 - - - 

13-18ģ2<�3:�#ģ2565 0.031-0.044 0.020-0.035 0.004-0.016 0.14-1.66 0.1-4.4 �<0�8/9���D�=$�G��ģ
��5�H��:��8/9��� 

 
 15-20 �@':�#ģ2565 0.059-0.091 0.039-0.069 0.006-0.018 0.27-0.87 0.3-6.3 �<0D3�?5 

 

 4-9ģ�9�/:�#ģ2565 0.040-0.117 0.027-0.039 0.008-0.053 1.00-2.90 0.1-5.2 �<0�8/9��� 

D�=$�D3�?5��5� 

#:�:�D3�?5 

 

 

NORTH

SOUTH

WEST EAST

5%

10%

15%

20%

25%

WIND SP

(m/s)



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-23 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ3-3 (/�:/!< !:-!//�25&�@�,:*5:�:0G%&//.:�:0F .#9L/H'ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-5) 

�@ !//�/9  
/9%#=L!< !:- 

!//�25& 

(/�:/!//�/9 �@�,:*5:�:0G%&//.:�:0F .#9L/H' 

TSP 

D�/=L.ģ24ģ�-. 
(-�.//&.-.) 

PM10 

D�/=L.ģ24ģ�-. 
(-�.//&.-.) 

NO2 

D�/=L.ģ1ģ�-. 
(2�/%G%/�:%2�/%) 

CO 

D�/=L.ģ1ģ�-. 
(2�/%G%/�:%2�/%) 

�/:-D/K//- 

(D-!/.//<%:#=) 
#<0#:�/- 

2�/%G3�� 
(9�/- 

6. F%� $:�:'ģ 
H5D5K#D5�ģ���@%=ģ2/3/ 

21ģ-26ģ#=�:�#.ģ2556 

(EIA)1/ 
0.057-0.090 0.029-0.045 - 1.40-2.70 - -  

20-25ģ2<�3:�#ģ2565 0.156-0.223 0.069-0.107 0.012-0.024 2.65-4.61 0.7-2.2 �<0�8/9���D�=$�G�� 
��5�#:�:��8/9��� 

 

 15-20 �@':�#ģ2565 0.097-0.151 0.050-0.088 0.017-0.034 2.12-3.41 0.5-3.1 �<0�8/9�55� 

D�=$�D3�?5 

 

 4-9ģ�9�/:�#ģ2565 0.048-0.193 0.026-0.103 0.021-0.046 1.53-3.34 0.6-2.3 �<0�8/9�55�D�=$�G��
��5�#:�:��8/9�55� 

 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-24 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ3-3 (/�:/!< !:-!//�25&�@�,:*5:�:0G%&//.:�:0F .#9L/H'ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-6) 

�@ !//�/9  
/9%#=L!< !:- 

!//�25& 

(/�:/!//�/9 �@�,:*5:�:0G%&//.:�:0F .#9L/H' 

TSP 

D�/=L.ģ24ģ�-. 
(-�.//&.-.) 

PM10 

D�/=L.ģ24ģ�-. 
(-�.//&.-.) 

NO2 

D�/=L.ģ1ģ�-. 
(2�/%G%/�:%2�/%) 

CO 

D�/=L.ģ1ģ�-. 
(2�/%G%/�:%2�/%) 

�/:-D/K//- 

(D-!/.//<%:#=) 
#<0#:�/- 

2�/%G3�� (9�/- 

7. F%� $:�:' 
�:��8�5�ģ
2#@�%�%:�:%4/ 

31ģ�@':�#.-5ģ &0�<�:$�ģ
2556ģ(EIA)ģ1/ 

0.084-0.096 0.053-0.068 - 1.05-2.11 - - - 

13-18ģ2<�3:�#ģ2565 0.056-0.082 0.031-0.041 0.012-0.028 2.27-3.87 0.7-2.2 �<0�8/9��� 

 

 15-20 �@':�#ģ2565 0.065-0.107 0.033-0.065 0.010-0.018 1.76-2.87 0.5-3.7 �<0�8/9�55� 
D�=$�D3�?5��5�#:�:�

�8/9�55� 

 

 4-9ģ�9�/:�#ģ2565 0.042-0.144 0.026-0.089 0.011-0.032 0.97-2.57 0.7-3.3 �<0G�� 

 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-25 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

!:/:�#=Lģ3-3 (/�:/!< !:-!//�25&�@�,:*5:�:0G%&//.:�:0F .#9L/H'ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-7) 

�@ !//�/9  
/9%#=L!< !:- 

!//�25& 

(/�:/!//�/9 �@�,:*5:�:0G%&//.:�:0F .#9L/H' 

TSP 

D�/=L.ģ24ģ�-. 
(-�.//&.-.) 

PM10 

D�/=L.ģ24ģ�-. 
(-�.//&.-.) 

NO2 

D�/=L.ģ1ģ�-. 
(2�/%G%/�:%2�/%) 

CO 

D�/=L.ģ1ģ�-. 
(2�/%G%/�:%2�/%) 

�/:-D/K//- 

(D-!/.//<%:#=) 
#<0#:�/- 

2�/%G3�� (9�/- 

8. #92$<�5<#:#5:'=ģ 
(5:'=-5=3#�:#) 

31ģ�@':�#.-5ģ &0�<�:$�ģ
2556ģģ(EIA)ģ1/ 

0.127-0.151 0.054-0.069 - 0.74-1.74 - -  

13-18ģ2<�3:�#ģ2565 0.031-0.044 0.014-0.023 0.011-0.025 1.67-4.22 0.7-2.3 �<0�8/9���ģ 

 

 15-20 �@':�#ģ2565 0.054-0.095 0.043-0.081 0.010-0.017 1.25-2.21 0.6-3.0 �<0�8/9�55� 

 

 4-9ģ�9�/:�#ģ2565 0.034-0.099 0.023-0.052 0.011-0.025 0.93-1.84 0.6-3.3 �<0�8/9�55�D�=$�G�� 

 

-:!/�:%5/ 0.330 0.120 0.170 30 - -  



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-26 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

3-:.D3!@ :ģ1/ģ%:$�:��:%�5D�'=L$�E�'�%:$'8D5=$�F�%��:%G�%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#ģF�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ(�9�$:$�ģ2562) 
2/ģģF%� $:�:'�%8�: 9���ģ�?5F%� $:�:'�/#<��%�ģ2ģG�%:$�:��:%�5D�'=L$�E�'�%:$'8D5=$�F�%��:%G�%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#ģF�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ(�9�$:$�ģ2562) 
3/ģģF%� $:�:'�%8�: 9���ģD�'=L$��?L5D���F%� $:�:'H5D5K#D5�ģ���@%= 
4/ģF%� $:�:'�:��8�5�ģ3ģH��#=3�9�2?5E�����<D2��/:#5�@D�%:83�2�:��=LD ?L5G��G��:%�<��:#�%/�25��@�": 2<L�E/�'�5#�5�F�%��:%7ģD�?L5��:�F%� $:�:'#=E���:%�%9��%@�":$G�F%� $:�:'3':$E3��ģ�>��;G3�H#�28�/�G��:%�<��9M�
D�%?L5�#?5�%/�/9��@�": 2<L�E/�'�5#ģ�9��9M�ģF�%��:%7ģ�>�H��$�:$�@��%/�/9�H�$9�F%� $:�:'�:��8�5�2#@�%�%:�:%�=L5$A�3�:��:�F%� $:�:'�:��8�5�ģ3ģ�%8#:�ģ60ģD#�% 

5/ģģ#:�%�:��@�": 5:�:0G��%%$:�:0F�$�9L/H�ģ�:#�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<ģ��9��=Lģ10ģ( .0.ģ2538)ģ��9��=Lģ24ģ( .0.ģ2547)ģD%?L5�ģ�;3��#:�%�:��@�": 5:�:0G��%%$:�:0F�$�9L/H�ģE'8��9��=Lģ33ģ( .0.ģ2552)ģ
D%?L5�ģ�;3��#:�%�:���:��:�H�F�%D��H�55�H���G��%%$:�:0F�$�9L/H� 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
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%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

 

/A'#=Lģ3-9ģģ(/�:/!< !:-!//�25&'/<-:�)@�%/855�//-ģD�/=L.ģ24ģ�9L/F-�ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-28 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 
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%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ3-29 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 

 

/A'#=Lģ3-11ģģ(/�:/!< !:-!//�25&'/<-:���:�H%F!/D�%H 55�H� �D�/=L.ģ1ģ�9L/F-�ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
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3��:ģ3-30 

%/�%/#F�$�'@�#�%<19��=L�%>�1:ģPMCSC 2 
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%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
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/�O@ģ4-1 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

 

 ��9H 4 

�:#!< !:!!#/�25&#8 9&D2="�E/8�/:!29L%28D#?5% 

4.1 E(%�:# ;D%<%�:% 

�:%�<��:#�%/�25�%8�9�D2=$�F�$�9L/H�E'8�/:#29L�28D�?5�ģ�%<D/�F�$%5��5�F�%��:%%�H!!�:2:$2=#�/�ģ��/�
D�:�A�-%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģH���<��:#�%/�25�ģ%83/�:�D�?5��%��:�#-�9�/:�#ģ2565ģ%8$8��52%�:�ģ
�<��:#�%/�25�%8�9�D2=$�F�$�9L/H�ģ�;�/� 8ģ�@�ģH��E�� �%#�'�%8�:� F%� $:�:'/�<% $:�:' 352#@�E3���:�<ģ
F%� $:�:'2#<�<D/�ģ���@%=ģF%� $:�:'2#D�K� %8�� ��D�'�:ģ F%� $:�:'H5D5K#D5�ģ���@%= ģF%� $:�:'�:��8�5�ģ
2#@�%�%:�:%ģE'8#92$<�5<#:#5:'=ģ(5:'= -5=3#�:#)ģE'8�<��:#�%/�25��/:#29 L�28D�?5�ģ�;�/�ģ10ģ�@�ģH��E��ģ 
�%#�'�%8�:� F%� $:�:'/�<% $:�:' /9�D5=L$#/%�@� /9��/%�<D/0%:�/%/<3:% /9�%:��9��:%:#/%/<3:%ģ��5##3:�:4ģ
 < <�"9���%:��9���ģ5�@2:/%=$� %8D��:�:�2<�#3:%:�ģF%� $:�:'H5D5K#D5�ģ���@%= ģE'8F%� $:�:'�:��8�5�ģ
2#@�%�%:�:%ģF�$�@��<��:#�%/�25��9M�3#�D���H��:#%:$�:��:%�5D�'=L$�E�'�%:$'8D5=$�F�%��:%G�%:$�:��:%
�%8D#<��'�%8��2<L�E/�'�5#ģF�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�3%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ%8$8��52%�:�ģ
#=E���;D�<��:%�<��:#�%/�25��@�ģ2ģD�?5��'5�%8$8��52%�:�ģ(�;D�<��:%�<��:#�%/�25�ģ3 �%9M�ģG�D�?5�2<�3:�#ģ
�@':�#ģE'8�9�/:�#ģ2565)ģģF�$#=%:$'8D5=$��9�E2��G�!:#:�#=Lģ4-1 

!:#:�#=Lģ4-1ģģE(%�:#!< !:!!#/�25&#8 9&D2="�E/8�/:!29L%28D#?5% 

F�#��:##"H���:2:"2=!�/�ģ��/�D!:'A%-#:1�#�&A#�8ģ(/�E3/%�:��%: <D1�)ģ#8"8��52#�:� 

�@�": 2<L�E/�'�5# �9��=�=L�<��:#�%/�25� �@��<��:#�%/�25� %8$8D/':�;D�<��:� 

1. #8 9&D2="� 1.%8�9�D2=$�D�'=L$ģ1ģ�9L/F#�ģ(Leq 1ģhr) 

2.%8�9�D2=$�ģ24ģ�9L/F#� (Leq 24ģhr) 

3.%8�9�D2=$�2A�2@�ģ(Lmax) 
4.%8�9�D2=$�D�5%�D�K���H�'��=Lģ90ģ(L90) 
5.%8�9�D2=$��':�/9�-�':��?�ģ(Ldn) 

1.ģ�%#�'�%8�:� 

2. F%� $:�:'/�<% $:�:' 
3.  352#@�E3���:�< 
4. F%� $:�:'2#<�<D/�ģ���@%= 
5.ģF%� $:�:'2#D�K� %8����D�'�: 
6. F%� $:�:'H5D5K#D5�ģ���@%=1/ 
7. F%� $:�:'�:��8�5�ģ2#@�%�%:�:%2/ 
8.ģ#92$<�5<#:#5:'=ģ(5:'=-5=3#�:#) 

�<��:#�%/�25��@�ģ2ģD�?5�ģ
(D� ?5�2<�3:�#ģ�@':�#ģE'8
�9�/:�#ģ2565)ģģ 

2. �/:!29L%28D#?5% 1. �/:#D%K/5�@":�2A�2@�ģ 
(Peak Particle Velocity: PPV) 

2. �/:#�=Lģ(Frequency) 

1.ģ�%#�'�%8�:� 

2.ģF%� $:�:'/�<% $:�:' 
3.ģ/9�D5=L$#/%�@� 
4.ģ/9��/%�<D/0%:�/%/<3:% 
5.ģ/9�%:��9��:%:#/%/<3:% 
6.ģ��5##3:�:4 

7.ģ < <�"9���%:��9��� 
8.ģ5�@2:/%=$� %8D��:�:�2<�#3:%:� 
9.ģF%� $:�:'H5D5K#D5�ģ���@%=1/ 
10.ģF%� $:�:'�:��8�5�2#@�%�%:�:%2/ 

�<��:#�%/�25��@�ģ2ģD�?5�ģ
(D� ?5�2<�3:�#ģ�@':�#ģE'8
�9�/:�#ģ2565)ģģ 

3!:"D3!@ģ:ģģģģ1/ģģF%� $:�:'�%8�: 9���ģD�'=L$��?L5D���ģF%� $:�:'H5D5K#D5�ģ���@%= 
2/ģģF%� $:�:'�:��8�5�ģ3ģH��#=3�9�2?5E�����<D2��/:#5�@D�%:83�2�:��=LD ?L5G��G��:%�<��:#�%/�25��@�": 2<L�E/�'�5#�5�F�%��:%7ģ
D�?L5��:�F%� $:�:'#=E���:%�%9��%@�":$G�F%� $:�:'3':$E3��ģ�>��;G3�H#�28�/�G��:%�<��9M�D�%?L5�#?5�%/�/9��@�": 2<L�E/�'�5#ģ
�9��9M�ģF�%��:%7ģ�>�H��$�:$�@��%/�/9�H�$9�F%� $:�:'�:��8�5�ģ2#@�%�%:�:%ģ�=L5$A�3�:��:�F%� $:�:'�:��8�5�ģ3ģ�%8#:�ģ60ģD#�% 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

/�O@ģ4-2 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

 

4.2 �@ !< !:!!#/�25&#8 9&D2="�E/8�/:!29L%28D#?5% 

�;E3����@��<��:#�%/�25�ģE'8��: <�9��:�"A#<0:2�%��5��:%�<��:#�%/�25�%8�9�D2=$�F�$�9L/H�ģE'8�/:#
29L�28D�?5�ģF�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ-ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ%8$8��52%�:�ģF�$%8�9�D2=$�
F�$�9L/H�ģ�;�/�ģ8ģ�@�ģE'8�/:#29L�28D�?5�ģ�;�/�ģ10ģ�@�ģE2��G�!:#:�#=Lģ4-2ģE'8#A'#=Lģ4-1 �>�#A'#=Lģ4-14ģ 

!:#:�#=Lģ4-2ģģ��:�<�9 #:� A!<0:2!#��5��@ !< !:!!#/�25&#8 9&D2="�E/8�/:!29L%28D#?5% 

F�#��:##"H���:2:"2=!�/�ģ��/�D!:'A%-#:1�#�&A#�8ģ(/�E3/%�:��%: <D1�) 

�@ !< !:!!#/�25& 
��:�<�9  A!<0:2!#�E2 �!;E3%���@ !< !:!!#/�25& 

UTM WGS84 East (X) North (Y) 

%8�9�D2=$� 
1.ģ�%#�'�%8�:� 47 P 663471 1524630 

2.ģF%� $:�:'/�<% $:�:' 47 P 663120 1523971 

3.ģ352#@�E3���:�< 47 P 662676 1522982 

4.ģF%� $:�:'2#<�<D/�ģ���@%= 47ģP 661055 1516599 
5.ģF%� $:�:'2#D�K� %8����D�'�: 47 P 660827 1516584 
6. F%� $:�:'H5D5K#D5�ģ���@%=1/ 47 P 662088 1512586 
7. F#��":&:/&:�'8�5�ģ2!@##'#:�:#2/ 47 P 665316 1507726 
8.ģ#92$<�5<#:#5:'=ģ(5:'=-5=3#�:#) 47P 664716 1507157 

�/:#29L�28D�?5� 

1.ģ�%#�'�%8�:� 47 P 663545 1524784 

2.ģF%� $:�:'/�<% $:�:' 47 P 663103 1524009 
3.ģ/9�D5=L$#/%�@� 47 P 662255 1522365 

4.ģ/9��/%�<D/0%:�/%/<3:% 47 P 662176 1521767 

5.ģ/9�%:��9��:%:#/%/<3:% 47 P 662667 1521096 
6. ��5##3:�:4 47P 662754 1521197 
7.ģ < <�"9���%:��9��� 47P 662545 1520415 

8.ģ5�@2:/%=$� %8D��:�:�2<�#3:%:� 47ģP 661441 1516226 

9.ģF%� $:�:'H5D5K#D5�ģ���@%=1/ 47 P 662077 1512588 
10. F#��":&:/&:�'8�5�ģ2!@##'#:�:#2/ 47 P 665439 1507902 

3!:"D3!@ģ:ģ1/ģģF%� $:�:'�%8�: 9���ģD�'=L$��?L5D���ģF%� $:�:'H5D5K#D5�ģ���@%= 
2/ģģF%� $:�:'�:��8�5�ģ3ģH��#=3�9�2?5E�����<D2��/:#5�@D�%:83�2�:��=LD ?L5G��G��:%�<��:#�%/�25��@�": 2<L�E/�'�5#�5�F�%��:%7ģ
D�?L5��:�F%� $:�:'#=E���:%�%9��%@�":$G�F%� $:�:'3':$E3��ģ�>��;G3�H#�28�/�G��:%�<��9M�D�%?L5�#?5�%/�/9��@�": 2<L�E/�'�5#ģ�9��9M�ģ
F�%��:%7ģ�>�H��$�:$�@��%/�/9�H�$9�F%� $:�:'�:��8�5�ģ2#@�%�%:�:%ģ�=L5$A�3�:��:�F%� $:�:'�:��8�5�ģ3ģ�%8#:�ģ60ģ



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
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1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

 

  

 

�61�1/�.1 14�5 @.90� 

�61�1/�.1 �/6/.5H�.4@�;1� 

 

#A'#=Lģ4-1ģģ�@ !< !:!!#/�25&#8 9&D2="�E/8�/:!29L%28D#?5% &#<D/��#!�/'#8#:% 
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F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
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4.3 /<$=�:#!< !:!!#/�25&#8 9&D2="�E/8�/:!29L%28D#?5% 

�:%�<��:#�%/�25�%8�9�D2=$�F�$�9 L/H�ģE'8�/:#29 L�28D�?5�ģ �%< D/�F�%��:%%�H!!�:2:$2=#�/�ģ 
��/�D�:�A�-%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ%8$8��52%�:�ģ�%8�5���/$�:%�<��:#�%/�25�%8�9�D2=$�D�'=L$ģ1ģ
�9L/F#�ģ(Leq 1ģhr) %8�9�D2=$�D�'=L$ģ24ģ�9L/F#�ģ(Leq 24ģhr) %8�9�D2=$�2A�2@�ģ(Lmax) E'8%8�9�D2=$�D�5%�D�K���H�'��=Lģ90ģ(L90)ģE'8
%8�9�D2=$��':�/9�-�':��?�ģ(Ldn) 2�/��/:#29L�28D�?5�ģ�%8�5���/$�:%�<��:#�%/�25��/:#D%K/5�@":�2A�2@�ģ(PPV) 

E'8�/:#�=LģF�$#=%:$'8D5=$�/<�=�:%�<��:#�%/�25��9��=M 

4.3.1 /<$=�:#!< !:!!#/�25&#8 9&D2="�F "#9L/H' 

�:%�<��:#�%/�25�G��#:�%%8�9�D2=$���<�ģIntegratedģSoundģLevelģMeterģ$=L3�5ģLarson Davis  %@��ģLxT2/ģ
0005394ģ�>L��'<�F�$ģLarson DavisģD���#:�%%8�9�D2=$��=LH��#:�%�:�2:�'ģIEC-61672ģ#=��:�/:#D�=L$��%�2A�E'8#=��:
�/:#�':�D�'?L5��5��:%�<��:#�%/�25�5$A�G���/�ģ+ģ0.5ģD��<D�'D5ģ#=ģWindģScreenģ�<��=L39/ģMicrophoneģD ?L5��5��9�
E'8�;�9�'#�=LD�������9$G3�D�<��:%�<� ':���8�<��:#�%/�25�ģF�$�<��9M�#:�%%8�9�D2=$����:�9M�G3�H#F�%F!�5$A�2A��:�
 ?M�ģ1.2-1.5ģD#�%ģ":$G�%90#=ģ3.5ģD#�%ģ�:#E�/%:�%5�H#F�%F!�H#�#=�;E �3%?52<L��=��/:�5?L�G��=L#=�@�2#�9�<G��:%
28��5�D2=$��=��/:�5$A�ģ��5��:%�<��:#�%/�25�#=�:%25�D�=$�E'8�%/�25��/:#�A���5���/$D�%?L5� ģSoundģLevelģ
Calibratorģ��<�ģAcousticģCalibratorģ�=L%8�9�D2=$�#:�%�:�ģ94.0ģdBģ�/:#�=Lģ1,000ģHzģ�=L0A�$���/��M;3�9�ģCģE'8�%9�H�
�=L0A�$���/��M;3�9�ģA 

4.3.2 /<$=�:#!< !:!!#/�25&�/:!29L%28D#?5% 

�:%�<��:#�%/�25��/:#29 L�28D�?5�H���;D�<��:%F�$G��#:�%�/:#29 L�28D�?5�  $= L3�5ģInstantel Inc. %@��ģ
Micromate/ UM13368 3%?5. %@��ģMicromate/ UM12393ģ�<��9M�#:�%�/:#29L�28D�?5��%<D/��:��5�5:�:%ģF�$39�
�9/%9�29��:�H��:�E3'���;D�<��/:#29L�28D�?5�ģE'8$>��<��9�E���D3'K�G3�E���ģD ?L5��5��9��:%ģResonance %83/�:� ?M�
�9�#:�%�/:#29L�28D�?5�ģ�;�:%�%/�/9�5$�:���5D�?L5�F�$D�K���5#A'�/:#29L�28D�?5��@�JģD3�@�:%��ģ(Event) E'�/�;�'
�:%�%/�/9�#:D�=$��9�#:�%�:�7 

4.4 !:!#�:%�@� :�2<L�E/ /�5!#=LD�=L"/��5� 

 �:%�<��:#�%/�25�%8�9�D2=$�F�$�9L/H�H���;D�<��:%�:#��5�;3��G��%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<ģ
��9��=Lģ15ģD%?L5�ģ�;3��#:�%�:�%8�9�D2=$�F�$�9L/H� �%8�:0G�%:��<��:�@D��1:ģD'�#�=Lģ114ģ�5��=Lģ27�ģ'�/9��=Lģ3ģ
D#1:$�ģ2540ģ�;D�<��:%�<��:#�%/�25�G�%A�%8�9�D2=$�D�'=L$ģ1ģ�9L/F#�ģ(Leq 1ģhr) %8�9�D2=$�2A�2@�ģ(Lmax) E'8%8�9�D2=$�
D�5%�D�K���H�'��=Lģ90ģ(L90)ģ�:��9M��8�;��:ģLeq 1ģhr �'5�ģ24ģ�9L/F#�5$�:���5D�?L5�#:�;�/�3:��:%8�9�D2=$�D�'=L$ģ24ģ�9L/F#�ģ
(Leq 24ģhr) E'8%8�9�D2=$�D�'=L$�':�/9�-�':��?�ģ(Ldn) G�3��/$D��<D�'D5 

 �:%�<��:#�%/�25��/:#29L�28D�?5� H���;D�<��:%�:#��5�;3��G�#:�%�:��/:#29L�28D�?5�D ?L5��5��9�
�'�%8����55:�:%ģ�:#�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<ģ��9��=Lģ37ģ�%8�:0G�%:��<��:�@D��1:D'�#�=Lģ127ģ�5�
 <D01ģ69�ģ'�/9��=Lģ2ģ#<�@�:$�ģ2553 
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4.5 (/�:#!< !:!!#/�25&#8 9&D2="�E/8�/:!29L%28D#?5% 

4.5.1 (/�:#!< !:!!#/�25&#8 9&D2="�F "#9L/H' 

�:%�<��:#�%/�25�%8�9�D2=$�F�$�9L/H�ģ�;�/�ģ8ģ�@�ģH��E��ģ�%#�'�%8�:� F%� $:�:'/�<% $:�:' 352#@�
E3���:�<ģF%� $:�:'2#<�<D/�ģ���@%=ģF%� $:�:'2#D�K� %8����D�'�:ģF%� $:�:'H5D5K#D5�ģ���@%=ģF%� $:�:'�:��8�5�ģ
2#@�%�%:�:%ģE'8#92$<�5<#:#5:'=ģ(5:'=-5=3#�:#)ģ�5�F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ(/�E3/�
�:���:"<D1�)ģH���;D�<��:%G���/�D�?5��%��:�#-�9�/:�#ģ2565ģG�%83/�:�/9��=Lģ13-18, 20-25ģ2<�3:�#ģ2565ģģ%83/�:�
/9��=Lģ15-20ģ�@':�#ģ2565ģE'8%83/�:�/9��=Lģ4-9ģ�9�/:�#ģ2565ģ�>L��:%�%/�/9��;D�<��:%�%9M�'8ģ5ģ/9���5D�?L5��%5��'@#/9�
�;�:%E'8/9�3$@�%:��:%ģ�%8�5���/$�:%�<��:#�%/�25�%8�9�D2=$�D�'=L$ģ1ģ�9L/F#�ģ(Leq 1ģhr) %8�9�D2=$�D�'=L$ģ24ģ�9L/F#�ģ
(Leq 24ģhr) %8�9�D2=$�2A�2@�ģ(Lmax) %8�9�D2=$�D�5%�D�K���H�'��=Lģ90ģ(L90)ģE'8%8�9�D2=$�D�'=L$�':�/9�-�':��?�ģ(Ldn)ģF�$�'
�:%�<��:#�%/�25�%:$'8D5=$�D <L#D�<#G� :�(%/�ģ�-2ģE'8#=%:$'8D5=$��9��=M 

1. #8 9&D2="�D�/=L"ģ24ģ�9L/F!�ģ(Leq 24 hr) 

�'�:%�<��:#�%/�25�%8�9�D2=$�D�'=L$ģ24ģ�9L/F#�ģ(Leq 24 hr)ģF�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ
(/�E3/��:���:"<D1�)ģ%8$8��52%�:�ģ%83/�:�D�?5��%��:�#-�9�/:�#ģ2565ģ2�/�G3��5$A�G�D����#:�%�:�ģ�=L�;3��H/�H#�
D�<�ģ70ģD��<D�'D5ģF�$#=��:%83/�:�ģ52.2-78.2ģD��<D�'D5ģģ$�D/��ģF%� $:�:'H5D5K#D5�ģ���@%=ģ�=L�'�:%�%/�/9�G�D�?5�
2<�3:�#ģ�@':�#ģE'8�9�/:�#ģ2565ģģ#=��:H#�5$A�G�D����#:�%�:��'5��9M�ģ5ģ/9��=L�;�:%�%/�/9�ģF�$#=��:%83/�:�ģ75.3-
78.2ģD��<D�'D5ģD�? L5��:��%<D/��@��%/�/9�G�'����2@�2/92�<P ģ�> L�#=�%<#:��:%�%:�%��5���:�3�:E���2���'G3�H��%9�
�'�%8����:�D2=$��:��:%�%:�%ģģ�9M��=Mģ�:��:%D�%=$�D�=$��9��'�:%�%/�/9�%8�9�D2=$�G�%:$�:��:%�%8D#<��'�%8��
2<L�E/�'�5#ģ(�9�$:$�ģ2562)ģ �/�:ģ�'�:%�%/�/9�%8�9�D2=$��%<D/�F%� $:�:'H5D5K#D5�ģ���@%=ģ(3%?5D�<#�?L5ģF%� $:�:'
�%8�: 9���)ģ#=��:D�<�#:�%�:�5$A���5�E'�/ 

2. #8 9&D2="�2A�2@ ģ(Lmax) 

�'�:%�<��:#�%/�25�%8�9�D2=$�2A�2@�ģ(Lmax)ģ�5�F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ(/�E3/�
�:���:"<D1�)ģ%8$8��52%�:�ģ%83/�:�D�?5��%��:�#-�9�/:�#ģ2565ģ�9M�3#�5$A�G�D����#:�%�:�ģ�=L�;3��H/�H#�D�<�ģ115ģ
D��<D�'D5ģF�$#=��:%83/�:�ģ57.6-105.3ģD��<D�'D5 

3. #8 9&D2="�D�/=L"#:"�9L/F!�ģ(Leq 1 hr) 

 �'�:%�<��:#�%/�25�%8�9�D2=$�D�'=L$%:$�9L/F#�ģ(Leq 1 hr)ģ�5�F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ
(/�E3/��:���:"<D1�)ģ%8$8��52%�:�ģ%83/�:�D�?5��%��:�#-�9�/:�#ģ2565ģģ#=%8�9�D2=$��9�E2��G��:%:��'�:%
�%/�25�%8�9�D2=$�F�$�9L/H�ģ����@�9�$9�H#�#=�:%�;3��D����#:�%�:�2;3%9��%8D�0H�$ 

4. #8 9&D2="�D'5#�D�K%H#/�#=Lģ90ģ(L90) 

�'�:%�<��:#�%/�25�%8�9�D2=$�D�5%�D�K�H�'��=Lģ90ģ(L90)ģF�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ
(/�E3/��:���:"<D1�)ģ%8$8��52%�:�ģ%83/�:�D�?5��%��:�#-�9�/:�#ģ2565ģģ#=%8�9�D2=$��9�E2��G��:%:��'�:%
�%/�25�%8�9�D2=$�F�$�9L/H�ģ����@�9�$9�H#�#=�:%�;3��D����#:�%�:�2;3%9��%8D�0H�$ 
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5. #8 9&D2="�D�/=L"�/:�/9%-�/:��?%ģ(Ldn) 

 �'�:%�<��:#�%/�25�%8�9�D2=$�D�'=L$�':�/9�-�':��?�ģ(Ldn)ģF�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ
(/�E3/��:���:"<D1�)ģ%8$8��52%�:�ģ%83/�:�D�?5��%��:�#-�9�/:�#ģ2565ģģ#=%8�9�D2=$��9�E2��G��:%:��'�:%
�%/�25�%8�9�D2=$�F�$�9L/H�ģ����@�9�$9�H#�#=�:%�;3��D����#:�%�:�2;3%9��%8D�0H�$ 

�:%�<��:#�%/�25�%8�9�D2=$�D�'=L$ģ1ģ�9L/F#�ģ(Leq 1ģhr) %8�9�D2=$�D�'=L$ģ24ģ�9L/F#�ģ(Leq 24ģhr) %8�9�D2=$�2A�2@�ģ
(Lmax) %8�9�D2=$�D�5%�D�K���H�'��=Lģ90ģ(L90)ģE'8%8�9�D2=$�D�'=L$�':�/9�-�':��?�ģ(Ldn)ģ2%@��'H���9�!:#:�#=Lģ4-3ģE'8#A'#=Lģ4-
15ģ�>�ģ%A��=Lģ4-19ģF�$#=%:$'8D5=$��9��=M 

  



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ģ 
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!:#:�#=Lģ4-3ģģģ(/�:#!< !:!!#/�25&#8 9&D2="�ģ#83/�:�D ?5%�#��:�!-$9%/:�!ģ2565 

�@ !#/�/9  /9%#=L!#/�/9  
(/�:#!#/�/9 #8 9&D2="�ģ(D �<D&/D5) 

Leq 1 �!. Leq 24 �!. Lmax L90 Ldn 

1. �%#�'�%8�:� 20-25ģ2<�3:�#ģ2565 54.1-67.9 60.6-61.8 67.0-91.3 45.5-57.4 65.4-65.8 
 15-20 �@':�#ģ2565 56.6-67.8 62.8-63.7 75.0-99.7 45.5-60.6 67.5-68.7 
 4-9ģ�9�/:�#ģ2565 56.6-66.3 62.0-63.0 74.3-94.1 47.3-58.3 66.8-67.9 

2. F%� $:�:' 

/�<% $:�:' 

20-25ģ2<�3:�#ģ2565 55.3-67.6 59.5-61.5 67.6-93.0 52.4-66.3 64.7-68.1 
15-20 �@':�#ģ2565 53.9-66.8 59.8-62.1 67.6-85.4 51.1-61.2 65.0-65.4 

 4-9ģ�9�/:�#ģ2565 51.9-62.1 56.7-58.6 62.8-91.0 49.0-57.2 61.6-63.0 

3.352#@�E3���:�< 13-18ģ2<�3:�#ģ2565 50.5-62.4 56.4-59.4 66.2-92.6 44.4-59.8 61.4-63.7 

 15-20 �@':�#ģ2565 51.8-66.1 56.8-59.2 67.1-86.3 45.5-56.1 61.7-62.9 
 4-9ģ�9�/:�#ģ2565 51.2-61.9 56.9-58.7 70.0-84.4 45.2-59.5 62.8-64.2 

4.ģF%� $:�:' 

ģģģ2#<�<D/�ģ���@%= 
13-18ģ2<�3:�#ģ2565 58.8-71.3 62.6-64.5 76.4-98.2 48.1-63.3 67.8-69.5 

15-20 �@':�#ģ2565 58.2-66.6 61.8-64.8 78.4-93.6 46.8-60.4 68.2-69.2 
4-9ģ�9�/:�#ģ2565 59.2-67.1 62.4-64.0 76.4-99.2 49.4-61.4 68.0-69.3 

5.ģF%� $:�:'2#D�K�ģģģ 
ģģģģ %8����D�'�: 

21-26ģ#=�:�#.ģ2556ģ(EIA)ģ1/ 70.3-78.6 74.5*-75.5* 102.5-106.2 65.6-67.1 79.7-81.7 

13-18ģ2<�3:�#ģ2565 56.3-67.0 60.0-62.0 70.6-96.5 46.2-61.6 65.8-67.3 

 15-20 �@':�#ģ2565 57.8-77.4 62.6-66.5 74.3-101.8 45.7-61.3 65.8-69.6 
 4-9ģ�9�/:�#ģ2565 58.2-72.4 61.9-63.7 72.5-96.2 47.3-60.2 67.0-69.3 

6. F%� $:�:' 

H5D5K#D5�ģ���@%=2/3/ 
21-26ģ#=�:�#ģ2556ģ(EIA)ģ1/ 74.7-80.9 77.4*-79.5* 100.6-112.0 71.1-72.6 83.2-85.4 
20-25ģ2<�3:�#ģ2565 74.2-80.7 77.4*-78.0* 90.2-104.5 61.4-74.2 83.3-83.5 

15-20 �@':�#ģ2565 73.5-79.8 77.0*-78.2* 90.3-103.9 61.2-74.3 82.7-83.8 

 4-9ģ�9�/:�#ģ2565 70.6-78.9 75.3*-76.4* 89.4-105.3 60.6-76.2 80.5-81.0 
7.ģF%� $:�:' 

�:��8�5�ģ
2#@�%�%:�:%ģ4/ 

31ģ�@':�#-5ģ &0�<�:$�ģ2556ģģ

(EIA)1/ 
54.5-63.2 60.1-60.9 88.6-92.9 55.7-57.4 64.7 - 65.5 

13-18ģ2<�3:�#ģ2565 59.4-72.3 62.5-67.6 72.3-102.6 46.5-67.5 68.1-71.8 
 15-20 �@':�#ģ2565 58.8-67.9 64.6-65.2 75.3-94.6 45.6-62.3 69.3-69.8 

 4-9ģ�9�/:�#ģ2565 60.8-68.9 64.9-66.3 78.8-97.3 53.7-65.1 70.8-71.9 
8.#92$<�5<#:#5:'=ģ 
ģģ(5:'=-5=3#�:#) 

31ģ�@':�#-5ģ &0�<�:$�ģ2556ģģ
(EIA)1/ 

50.5-60.1 54.2-55.8 76.3-90.3 49.9-51.5 59.5-61.2 

13-18ģ2<�3:�#ģ2565 46.0-67.2 52.2-62.1 57.6-93.6 44.4-65.5 57.2-70.0 

 15-20 �@':�#ģ2565 50.3-68.0 53.4-57.8 61.2-101.6 48.1-55.4 60.1-61.1 

 4-9ģ�9�/:�#ģ2565 48.2-59.4 54.3-55.9 61.6-81.4 48.9-57.6 58.5-60.7 
!:!#�:%5/ - 70 115 - - 

3!:"D3!@ģ:ģ1/ģģ%:$�:��:%�5D�'=L$�E�'�%:$'8D5=$�F�%��:%G�%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#ģF�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ 
(/�E3/��:���:"<D1�)ģ(�9�$:$�ģ2562) 

2/ģģF%� $:�:'�%8�: 9���ģ�?5ģF%� $:�:'�/#<��%�ģ2ģG�%:$�:��:%�5D�'=L$�E�'�%:$'8D5=$�F�%��:%G�%:$�:��:%/<D�%:83��'�%8��2<L�E/�'�5#ģ
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ(�9�$:$�ģ2562) 

3/ģģF%� $:�:'�%8�: 9���ģD�'=L$��?L5D���ģF%� $:�:'H5D5K#D5�ģ���@%= 
4/ģģF%� $:�:'�:��8�5�ģ3ģH��#=3�9�2?5E�����<D2��/:#5�@D�%:83�2�:��=LD ?L5G��G��:%�<��:#�%/�25��@�": 2<L�E/�'�5#�5�F�%��:%7ģD�?L5��:�
F%� $:�:'#=E���:%�%9��%@�":$G�F%� $:�:'3':$E3��ģ�>��;G3�H#�28�/�G��:%�<��9M�D�%?L5�#?5�%/�/9��@�": 2<L�E/�'�5#ģ�9��9M�ģF�%��:%7ģ�>�H��
$�:$�@��%/�/9�H�$9�F%� $:�:'�:��8�5�ģ2#@�%�%:�:%ģ�=L5$A�3�:��:�F%� $:�:'�:��8�5�ģ3ģ�%8#:�ģ60ģD#�% 

5/ģ#:�%�:�%8�9�D2=$�F�$�9L/H�ģ�:#�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<ģ��9��=Lģ15ģ( .0.ģ2540)ģD%?L5�ģ�;3��#:�%�:�%8�9�D2=$�F�$�9L/H�ģ 
(��:ģL90ģE'8ģLdnģ�%8D�0H�$H#�H���;3��#:�%�:�) 

*ģ�'�:%�%/�/9�#=��:H#�5$A�G�D����#:�%�:��=L�;3�� 
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4.5.2 (/�:#!< !:!!#/�25&�/:!29L%28D#?5% 

�:%�<��:#�%/�25��/:#29L�28D�?5��5�F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ -ģ%:1�%��A%�8ģ(/�E3/�
�:���:"<D1�)ģH���;D�<��:%�;�/�ģ10ģ�@�ģH��E��ģ�%#�'�%8�:� F%� $:�:'/�<% $:�:' /9�D5=L$#/%�@� /9��/%�<D/0
%:�/%/<3:% /9�%:��9��:%:#/%/<3:%ģ��5##3:�:4ģ < <�"9���%:��9���ģ5�@2:/%=$� %8D��:�:�2<�#3:%:�ģF%� $:�:'
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2565 E'8ģ4-9ģ�9�/:�#ģ2565ģ�9�E2��G� :�(%/�ģ�-3ģ 

�:%�<��:#�%/�25���:�/:#D%K/5�@":�2A�2@��= L�%/�25�H���9 M�ģ3ģE��ģ�?5ģTransverse, Vertical E'8 
Longitudinal �9�#:�%�:� �:#�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<ģ��9��=Lģ37ģ( .0.ģ2553)ģD%?L5�ģ�;3��#:�%�:�
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#=�@���:�:�/9���%%#ģ�9M��=MģF�%��:%7ģH���9M�#:�%�/:#29L�28D�?5��%<D/��>�E���5��%#�'�%8�:�ģ�>L�D���5:�:%5�@%9�1�
�>�G��#:�%�:�5:�:%�%8D"��=Lģ3ģ 

F%� $:�:'/�<% $:�:':ģ�/:#D%K/�5�5�@":�2A�2@�ģ#=��:5$A�G�D����#:�%�:�2;3%9�5:�:%�%8D"��=Lģ3ģ  
�>L�3#:$�>�F�%:�2�:�ģF�%:�/9��@ģ0<'�/9��@ģ < <�"9���2�:�E3���:�<ģE'85:�:%3%?52<L��'A�2%�:�G�'9�1�8G��=LH#�#9L���
E�K�E%�ģE��#=�@���:�:�/9���%%#ģ�9M��=MģF�%��:%7ģH���9M�#:�%�/:#29L�28D�?5��%<D/��>�D3'?5��5�F%� $:�:'/�<% $:�:'ģ
�>L�D���F�%:�2�:�ģ�>�G��#:�%�:�5:�:%�%8D"��=Lģ3ģ 

/9��/%�<D/0%:�/%/<3:% : �/:#D%K/�5�5�@":�2A�2@�ģ#=��:5$A�G�D����#:�%�:�2;3%9�5:�:%�%8D"��=Lģ3ģ 
�>L�3#:$�>�F�%:�2�:�ģF�%:�/9��@ģ0<'�/9��@ģ < <�"9���2�:�E3���:�<ģE'85:�:%3%?52<L��'A�2%�:�G�'9�1�8G��=LH#�#9L���
E�K�E%�ģE��#=�@���:�:�/9���%%# 

/9�D5= L$#/%�@�: �/:#D%K/�5�5�@":�2A�2@�ģ#=��:5$A�G�D����#:�%�:�2;3%9�5:�:%�%8D"��=Lģ3ģ�> L�3#:$�>�
F�%:�2�:�ģF�%:�/9��@ģ0<'�/9��@ģ < <�"9���2�:�E3���:�<ģE'85:�:%3%?52<L��'A�2%�:�G�'9�1�8G��=LH#�#9L���E�K�E%�ģE��
#=�@���:�:�/9���%%# 

/9�%:��9��:%:#/%/<3:%:ģ�/:#D%K/�5�5�@":�2A�2@�ģ#=��:5$A�G�D����#:�%�:�2;3%9�5:�:%�%8D"��=Lģ3ģ  
�>L�3#:$�>�F�%:�2�:�ģF�%:�/9��@ģ0<'�/9��@ģ < <�"9���2�:�E3���:�<ģE'85:�:%3%?52<L��'A�2%�:�G�'9�1�8G��=LH#�#9L���
E�K�E%�ģE��#=�@���:�:�/9���%%# 

��5##3:�:4: �/:#D%K/�5�5�@":�2A�2@�ģ#=��:5$A�G�D����#:�%�:�2;3%9�5:�:%�%8D"��=Lģ3ģ�> L�3#:$�>�
F�%:�2�:�ģF�%:�/9��@ģ0<'�/9��@ģ < <�"9���2�:�E3���:�<ģE'85:�:%3%?52<L��'A�2%�:�G�'9�1�8G��=LH#�#9L���E�K�E%�ģE��
#=�@���:�:�/9���%%# 



%:$�:��'�:%��<�9�<�:##:�%�:%��5��9�E'8E��H��'�%8��2<L�E/�'�5#ģE'8#:�%�:%�<��:#�%/�25��'�%8��2<L�E/�'�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5��:%%�H!!�:��2��#/'��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

/�O@ 4-27 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

 

 < <�"9���%:��9���: �/:#D%K/�5�5�@":�2A�2@�ģ#=��:5$A�G�D����#:�%�:�2;3%9�5:�:%�%8D"��=Lģ3ģ�>L�3#:$�>�
F�%:�2�:�ģF�%:�/9��@ģ0<'�/9��@ģ < <�"9���2�:�E3���:�<ģE'85:�:%3%?52<L��'A�2%�:�G�'9�1�8G��=LH#�#9L���E�K�E%�ģE��
#=�@���:�:�/9���%%#ģģ�9M��=MģG��:%�%/�/9���:�/:#29L�28D�?5�G�D�?5��9�/:�#ģ2565ģH#�2:#:%��;D�<��:%H��ģD�?L5��:�
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�@ !#/�/9  /9%#=L!#/�/9  

(/�:#!#/�/9 �/:!29L%28D#?5% 

E��ģX (LONGITUDINAL) E��ģY (TRANSVERSE) E��ģZ (VERTICAL) 

�/:!D#K/ 
5%@ :�2A�2@ ģ 
(!!.//<%:#=) 

�/:!"=L 
(D6<#!��) 

 

!:!#�:% 

�/:!D#K/
5%@ :�2A�2@ 1/ 
(!!.//<%:#=) 

�/:!D#K/ 
5%@ :�2A�2@ ģ 
(!!.//<%:#=) 

�/:!"=L 
(D6<#!��) 

 

!:!#�:% 

�/:!D#K/
5%@ :�2A�2@ 1/ 
(!!.//<%:#=) 

�/:!D#K/ 
5%@ :�2A�2@ ģ 
(!!.//<%:#=) 

�/:!"=L 
(D6<#!��) 

 

!:!#�:% 

�/:!D#K/5%@ :�
2A�2@ 1/ 

(!!.//<%:#=) 
1.ģ�%#�'�%8�:� 

(�>�E��-5:�:%
�%8D"��=Lģ3) 

20-25ģ2<�3:�#ģ2565 0.166 2.7 3.0 0.055 85.3 9.4 0.654 2.9 3.0 

15-20 �@':�#ģ2565 0.110 4.4 3.0 0.055 15.1 3.6 0.654 3.7 3.0 

4-9ģ�9�/:�#ģ2565 0.110 3.1 3.0 0.134 1.6 3.0 0.883 3.1 3.0 

��:2A�2@�ģ(%83/�:��%��:�#ģdģ�9�/:�#ģ2565) 0.110 3.1 3.0 0.134 1.6 3.0 0.883 3.1 3.0 

2.ģF%� $:�:' 
/�<% $:�:' 
(�>�D3'?5�-5:�:%
�%8D"��=Lģ3) 

20-25ģ2<�3:�#ģ2565 0.158 55.1 8.2 0.063 72.0 8.9 0.311 12.5 3.3 
15-20 �@':�#ģ2565 0.189 3.5 3.0 0.126 2.7 3.0 0.370 3.1 3.0 

4-9ģ�9�/:�#ģ2565 
0.244 2.6 3.0 0.079 3.7 3.0 0.331 2.8 3.0 

��:2A�2@�ģ(%83/�:��%��:�#ģdģ�9�/:�#ģ2565) 0.189 3.5 3.0 0.126 2.7 3.0 0.370 3.1 3.0 

3.ģ/9�D5=L$#/%�@� 
(5:�:%�%8D"��=Lģ3) 

13-18ģ2<�3:�#ģ2565 0.197 3.6 3.0 0.189 4.1 3.0 0.709 3.9 3.0 

15-20 �@':�#ģ2565 1.450 1.8 3.0 0.678 2.3 3.0 1.280 9.3 3.0 

 4-9ģ�9�/:�#ģ2565 0.110 4.3 3.0 0.355 2.9 3.0 0.969 3.4 3.0 
��:2A�2@�ģ(%83/�:��%��:�#ģdģ�9�/:�#ģ2565) 1.450 1.8 3.0 0.678 2.3 3.0 1.280 9.3 3.0 

4.ģ/9��/%�<D/0 

%:�/%/<3:% 
(5:�:%�%8D"��=Lģ3) 

13-18ģ2<�3:�#ģ2565 0.158 7.7 3.0 0.307 73.1 8.9 0.536 2.3 3.0 

15-20 �@':�#ģ2565 0.404 4.2 3.0 0.489 4.3 3.0 0.544 4.4 3.0 
4-9ģ�9�/:�#ģ2565 0.102 4.1 3.0 0.079 7.5 3.0 0.457 4.0 3.0 

��:2A�2@�ģ(%83/�:��%��:�#ģdģ�9�/:�#ģ2565) 0.404 4.2 3.0 0.489 4.3 3.0 0.544 4.4 3.0 
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�@ !#/�/9  /9%#=L!#/�/9  

(/�:#!#/�/9 �/:!29L%28D#?5% 

E��ģX (LONGITUDINAL) E��ģY (TRANSVERSE) E��ģZ (VERTICAL) 

�/:!D#K/ 
5%@ :�2A�2@ ģ 
(!!.//<%:#=) 

�/:!"=L 
(D6<#!��) 

 

!:!#�:% 

�/:!D#K/
5%@ :�2A�2@ 1/ 
(!!.//<%:#=) 

�/:!D#K/ 
5%@ :�2A�2@ ģ 
(!!.//<%:#=) 

�/:!"=L 
(D6<#!��) 

 

!:!#�:% 

�/:!D#K/
5%@ :�2A�2@ 1/ 
(!!.//<%:#=) 

�/:!D#K/ 
5%@ :�2A�2@ ģ 
(!!.//<%:#=) 

�/:!"=L 
(D6<#!��) 

 

!:!#�:% 

�/:!D#K/5%@ :�
2A�2@ 1/ 

(!!.//<%:#=) 
5.ģ/9�%:��9��:%:#
/%/<3:% 

(5:�:%�%8D"��=Lģ3) 

13-18ģ2<�3:�#ģ2565 0.126 51.2 8.0 0.113 42.7 7.1 0.394 39.4 6.7 
15-20 �@':�#ģ2565 0.110 10.0 3.0 0.047 16.5 3.8 0.378 18.2 4.0 

4-9ģ�9�/:�#ģ2565 0.087 4.1 3.0 0.071 6.5 3.0 0.489 3.4 3.0 
��:2A�2@�ģ(%83/�:��%��:�#ģdģ�9�/:�#ģ2565) 0.087 4.1 3.0 0.071 6.5 3.0 0.489 3.4 3.0 

6.ģ��5##3:�:4 

(5:�:%�%8D"��=Lģ3) 
13-18ģ2<�3:�#ģ2565 0.567 64.0 8.6 0.481 73.1 8.9 0.197 51.2 8.0 
15-20 �@':�#ģ2565 0.173 46.5 7.6 0.331 24.4 4.8 0.733 26.9 5.1 

4-9ģ�9�/:�#ģ2565 0.725 4.4 3.0 0.418 5.5 3.0 0.197 6.6 3.0 
��:2A�2@�ģ(%83/�:��%��:�#ģdģ�9�/:�#ģ2565) 0.173 46.5 7.6 0.331 24.4 4.8 0.733 26.9 5.1 

7.ģ < <�"9���
%:��9��� 
(5:�:%�%8D"��=Lģ3) 

13-18ģ2<�3:�#ģ2565 0.549 46.5 7.6 0.454 46.5 7.6 0.323 39.4 6.7 
15-20 �@':�#ģ2565 0.118 2.8 3.0 0.173 9.5 3.0 0.631 3.2 3.0 

4-9ģ�9�/:�#ģ2565 H#�2:#:%��;D�<��:%H��ģD�?L5��:�5$A�%83/�:��55�@�:�G�� ?M��=L�%<D/� < <�"9���%:��9���D ?L5�;D�<��:%��52%�:�%/#�9M��<��9M�D�%?L5��%/�/9��/:#29L�28D�?5� 

��:2A�2@�ģ(%83/�:��%��:�#ģdģ�9�/:�#ģ2565) 0.118 2.8 3.0 0.173 9.5 3.0 0.631 3.2 3.0 

8.ģ5�@2:/%=$� %8D��:
�:�2<�#3:%:� 

(5:�:%�%8D"��=Lģ3) 

13-18ģ2<�3:�#ģ2565 1.008 3.9 3.0 1.048 1.2 3.0 0.141 2.8 3.0 
15-20 �@':�#ģ2565 0.141 N/A2/ - 0.134 3.4 3.0 0.409 3.6 3.0 

4-9ģ�9�/:�#ģ2565 0.158 2.7 3.0 0.134 4.3 3.0 0.370 4.2 3.0 

��:2A�2@�ģ(%83/�:��%��:�#ģdģ�9�/:�#ģ2565) 1.008 3.9 3.0 1.048 1.2 3.0 0.141 2.8 3.0 
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(!!.//<%:#=) 
9.ģF%� $:�:' 
H55K#D5�ģ���@%=)4/5/ 
(5:�:%�%8D"��=Lģ2) 

21ģ-26ģ#=�:�#ģ2556ģ(EIA)3/ - - - - - - 5.840 >100 20.0 

20-25ģ2<�3:�#ģ2565 0.715 25.6 8.9 0.307 85.3 18.5 0.618 23.3 8.3 

15-20 �@':�#ģ2565 1.150 2.0 5.0 0.528 2.6 5.0 1.880 18.3 7.1 

4-9ģ�9�/:�#ģ2565 0.063 5.7 5.0 0.095 6.2 5.0 0.575 4.1 5.0 

��:2A�2@�ģ(%83/�:��%��:�#ģdģ�9�/:�#ģ2565) 1.150 2.0 5.0 0.528 2.6 5.0 1.880 18.3 7.1 

10.ģF%� $:�:' 
�:��8�5�ģ
2#@�%�%:�:%ģ6/ 
(5:�:%�%8D"��=Lģ2) 

31ģ�@':�#-5ģ &0�<�:$�.ģ
2556ģ(EIA)4/ 0.381 64 16.4 0.524 64 16.4 2.650 16 6.5 

13-18ģ2<�3:�#ģ2565 0.221 8.0 5.0 0.150 6.0 5.0 0.575 10.0 5.0 

15-20 �@':�#ģ2565 0.165 8.5 5.0 0.102 6.6 5.0 0.544 7.0 5.0 

4-9ģ�9�/:�#ģ2565 0.489 51.2 15.1 0.307 64.0 16.4 0.638 64.0 16.4 

��:2A�2@�ģ(%83/�:��%��:�#ģdģ�9�/:�#ģ2565) 0.489 51.2 15.1 0.307 64.0 16.4 0.638 64.0 16.4 

3!:"D3!@ģ:ģ1/ģ#:�%�:��/:#29L�28D�?5��:#�%8�:0��8�%%#�:%2<L�E/�'�5#E3���:�<ģ��9��=Lģ37ģ( .0.ģ2553)ģD%?L5�ģ�;3��#:�%�:��/:#29L�28D�?5�D ?L5��5��9��'�%8����55:�:%ģE'8�@��%/�/9�5$A��=L�:��9M�'�:��5�5:�:%ģF�$5:�:%�%8D"��=Lģ1ģ
H��E��ģF%��:�5@�2:3�%%#ģ5:�:% :�<�$�ģģ5:�:%�%8D"��=Lģ2ģH��E��ģ5:�:%�=L5$A�5:09$ģ5:�:%�@�ģ35 9�ģ2�:� $:�:'ģ2�:�0>�1:ģ5:�:%�=LG���%8F$���D ?L5�<��%%#�:�0:2�:ģE'8ģ5:�:%�%8D"��=Lģ3ģH��E��ģF�%:�2�:�ģ5:�:%3%?52<L�
�'A�2%�:�G�'9�1�85?L�G��=L#='9�1�8H#�#9L���E�K�E%�ģE��#=�@���:�:�/9���%%# 
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(�9�$:$�ģ2562) 

5/ģģF%� $:�:'�%8�: 9���ģD�'=L$��?L5D���ģF%� $:�:'H5D5K#D5�ģ���@%= 
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3%�:ģ5-1 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

&##=L 5 

�:#!< !:!!#/�25&�@� :�%M;(</ <%E/8%<D/0/<#":#:�%M; 

5.1 E(%�:# ;D%<%�:% 

�:/!< !:-!//�25&�@�,:*%M;(</ <%ģE/8%<D/0/<#.:#:�%M;ģF�/��://"H++�:2:.2=-�/���/�D!:'A%-/:1�/�&A/�8ģ
(/�E3/%�:��%:,<D1�)ģH �!< !:-!//�25&ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ/8.8��52/�:�ģ�;%/%ģ9ģ�@ !//�/9 ģ
H �E��ģ�/5�&:��?L5ģ�/5�2:-D2%ģ�/5�&:�H2�H��ģ�/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ�/5�/:1�/�&A/�8ģ
�/5�E��/�5%ģE/8/;/:�2:$:/�8#=L!< �9&#=L�5 /"H++�:ģH � ;D%<%�:/D'�%'/8�;#@�Jģ2ģD ?5%ģ!/5 /8.8��52/�:�ģģ
( ;D%<%�:/!< !:-!//�25&ģ3 �/9M�ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565)ģF .-=/:./8D5=.  9�E2 �G%!:#:�#=Lģ5-1ģ 

!:#:�#=Lģ5-1ģģE(%�:#!< !:!!#/�25&�@� :�%M;(</ <%E/8%<D/0/<#":#:�%M; 
F�#��:##"H���:2:"2=!�/�ģ��/�D!:'A%-#:1�#�&A#�8ģ(/�E3/%�:��%: <D1�) 

�@� :�2<L�E/ /�5!  9�%=#=L!< !:!!#/�25& �@ !< !:!!#/�25& ��/�D//: ;D%<%�:#ģģ 
1. �@�,:*%M;(</ <% 1.ģ�/:-D'�%�/ - �:� (pH) 

2.ģ5@�3,A-< (Temperature) 

3.ģ'/<-:�55��<D�%#=L/8/:.%M; (DO) 

4.ģ�/:-2�'/�G%/A'&=F5 = (BOD) 

5. �5�E�K�E�/%/5.#9M�3-  (TSS) 

6. %M;-9%E/8H�-9% (FOG) 

7.ģF�/<+5/�-E&�#=D/=.#9M�3-  (TCB) 

8.ģH%D!/# (NO3
-) 

9.ģ+52D+! (PO4
3-) 

10. �5�E�K�/8/:.%M;#9M�3-  (TDS) 

11.ģ��:�:/%;H++�:ģ(Conductivity) 

1.ģ�/5�&:��?L5 

2. �/5�2:-D2% 

3.ģ�/5�&:�H2�H�� 
4. �/5� :/�8%5� 
5. �/5�&:�'8E��/ 
6.ģ�/5�&:�'8�5� 

7.ģ�/5�/:1�/�&A/�8 
8.ģ�/5�E��/�5% 

9.ģ/;/:�2:$:/�8 
#=L!< �9&#=L�5 /"H++�: 

#@�ģ2ģD ?5% 

!/5 /8.8D//:��52/�:� 
(D ?5%2<�3:�-ģ!@/:�-ģE/8

$9%/:�-ģ2565) 

2. %<D/0/<#.:#:�%M; 
 

1. E*/���!5%*?� (Phytoplankton) 

2. E*/���!5%29!/� (Zooplankton) 

3. 29!/�3%�: <% (Benthos) 

5.2 �@ !< !:!!#/�25&�@� :�%M;(</ <%E/8%<D/0/<#":#:�%M; 

!;E3%���@ !< !:-!//�25&ģE/8��:*<�9 ,A-<0:2!/��5��:/!< !:-!//�25&�@�,:*%M;(</ <%ģE/8%<D/0/<#.:
#:�%M;ģ#9M�ģ9ģ�@ ģ�5�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ/8.8��52/�:�ģ 9�E2 �
G%!:#:�#=Lģ5-2 E/8#A'#=L 5-1 ">�#A'#=Lģ5-9 
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3%�:ģ5-2 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

!:#:�#=Lģ5-2ģģ��:�<�9 #:� A!<0:2!#��5��@ !< !:!!#/�25&�@� :�%M;(</ <%E/8%<D/0/<#":#:�%M; 
F�#��:##"H���:2:"2=!�/�ģ��/�D!:'A%-#:1�#�&A#�8ģ(/�E3/%�:��%: <D1�)  

�@ !< !:!!#/�25& 
��:�<�9  A!<0:2!#�E2 �!;E3%���@ !< !:!!#/�25& 

UTMģWGS84 

Zone East (X) North (Y) 

�@� :�%M;(</ <% E/8%<D/0/<#":#:�%M;    

1. �/5�&:��?L5 47 P 664922 1526044 

2. �/5�2:-D2% 47 P 663311 1524256 

3. �/5�&:�H2�H�� 47ģP 661349 1517600 

4. �/5� :/�8%5� 47 P 660251 1514272 

5. �/5�&:�'8E��/ 47 P 661024 1513361 

6. �/5�&:�'8�5� 47 P 661737 1512851 

7. �/5�/:1�/�&A/�8 47 P 662597 1512307 

8. �/5�E��/�5% 47 P 663509 1511728 

9. /;/:�2:$:/�8#=L!< �9&#=L�5 /"H++�: 47 P 665337 1507961 
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3%�:ģ5-12 
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5.3 /<$=�:#!< !:!!#/�25&�@� :�%M;ģE/8%<D/0/<#":#:�%M; 

�:/!< !:-!//�25&�@�,:*%M;(</ <%E/8%<D/0/<#.:#:�%M;ģF�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ
(/�E3/%�:��%:,<D1�)ģ-=/:./8D5=. /<$=�:/!< !:-!//�25& 9�%=M 

5.3.1 /<$=�:#!< !:!!#/�25&�@� :�%M;(</ <% 

5.3.1.1 /<$=�:#D�K&!9/5"�:�%M;(</ <% 

�:/D�K&!9/5.�:�%M;(</ <% H �D�K&!9/5.�:�%M;(</ <%ģ�ģ!;E3%��2":%=D�K&!9/5.�:�!:-#=L�;3% H/�G%/:.�:%�:/
/<D�/:83�(/�/8#&2<L�E/ /�5- E/8D�K&!9/5.�:�&/<D/� �:%#�:.%M;#=LH3/(�:%F�/��:/ģD*?L5G3�H �!9/E#%#=L�: /�:�8H �/9&
(/�/8#&59%D%?L5�-:�:�F�/��://�2A�E3/��%M;(</ <%ģģ��5% ;D%<%�:/D�K&!9/5.�:�%M;(</ <%ģD��:3%�:#=L(A�D�K&!9/5.�:�%M;ģ�8
 ;D%<%�:/�/&�@-�@�,:*G%,:�2%:-!:-/8&&-:!/�:%�5�3�5�'�<&9!<�:/ģ-5�.ģ17025-2548 D*?L5'�5��9%�:/'%D'��5%
��8D�K&!9/5.�:�F .�:/2/-"@�-?5�%< H-�-=E'�� //-">�/�:�5@'�/��#=LG��G%�:/D�K&!9/5.�:�#@��%<  �/.%M;!9/5.�:�ģ�ģ�@ D�K&
!9/5.�:�#@��/9M�ģ/<$=�:/D�K&!9/5.�:�%M;(</ <%ģH � ;D%<%�:/D�K&!9/5.�:�#=L�@ �>L��/:��/:-�/�:��5�E3/��%M;#=L/8 9&�>L��/:�
�/:-/>�ģF .G��5@'�/��D�K&!9/5.�:��%< ģGlass 3/?5ģStainless Samplerģ��/�D�K&%M;!9/5.�:�E&&E.�ģ(Grab Sample)ģ
E&��!9/5.�:�%M;G2�,:�%8&//�@E.�/:. 9�%=ģ2;3/9&�:/D�K&E&�#=D/=.�/@�-F�/<+5/�-#9M�3- H � ;D%<%�:/D�K&D'�%/; 9&E/�ģ
F .D�K&#=L/8 9&�/:-/>�ģ30ģD�%!<D-!/�:�(</%M;ģ#9M�%=M ģ/<$=D�K&!9/5.�:�H � ;D%<%�:/!:-/<$=#=L'/8�:0F .��8�//-�:/
2<L�E/ /�5-E3���:!<ģ�&9&#=Lģ8ģ(*.0.ģ2537)ģ55�!:-�/:-G%*/8/:�&9��9!<2��D2/<-E/8/9�1:�@�,:*2<L�E/ /�5-E3���:!<ģ
*.0.ģ2535ģD/?L5�ģ/<$=�:/D�K&!9/5.�:�E/8!//�25&�@�,:*%M;G%E3/��%M;(</ <%ģ%5��:�%=Mģ��8#;�:/D�K&!9/5.�:�ģ(A�D�K&
!9/5.�:�H �#;�:/!//�/9 ��:�/:-D'�%�/ - �:�ģ(pH) 5@�3,A-<ģ(Temperature)ģE/8'/<-:�55��<D�%#=L/8/:.%M;ģ
(Dissolved Oxygen, DO)ģ#9%#=#=L,:�2%:-ģ�:�%9M%&9%#>���5-A/ 9��/�:///-#9M�/9�1�8%M;ģH �E��ģ2=  (Color)ģ�/<L%ģ(Odor)ģ
7/7ģ/9�1�8!8�5%#=L29�D�!D3K%ģE/82,:*#9L/H'�5�&/<D/�2":%=D�K&!9/5.�:�ģ/�G%E&&&9%#>���5-A/,:�2%:- (Logģ
Sheet)ģ#;�:/&9%#>���5-A/ģ/9%D//:#=LD�K&!9/5.�:�ģ/<$=�:/D�K&!9/5.�:�ģ(A�D�K&!9/5.�:�ģE/82,:*,:�%8&//�@!9/5.�:���8
D�K&!9/5.�:�ģ/�G%G&�;�9&!9/5.�:� (Chain of Custody)ģD*?L5%;2��3�5�'�<&9!<�://<D�/:83�*/�5-�9&!9/5.�:�%M; 

5.3.1.2 �:#!#/�/9  :�2%:! 

�:/!//�/9 ,:�2%:-ģD'�%�9M%!5%#=L2;�9�ģ2;3/9&�://<D�/:83�E!�/8 9�%=ģF .D�*:8 9�%=#=L-=�:/D'/=L.%E'/�
�@�2-&9!<H'!:-D//:ģH �E��ģ5@�3,A-<ģ(Temperature) E/8�/:-D'�%�/ - �:�ģ(pH) �5�%M;!9/5.�:�#=LD�K&!�5�#;�:/!//�/9 
#9%#=ģD%?L5��:��@�2-&9!<#:��:.,:*ģE/8D�-=ģ5:�D'/=L.%E'/�H'!:-/8.8D//:�:��/8&/%�:/55��<D �9%ģE/8/= 9��9%ģ
 9�%=�@�,:*%M;(</ <%#=L#;�:/!//�/9 #=L,:�2%:-ģ-= 9�%=M 

1) �/:-D'�%�/ - �:�ģ#;�:/!//�/9 #9%#=F .ģPH Meter #= LH �/ 9&�:/25&D#=.&-:E/�/�:�3�5� 
'�<&9!<�://<D�/:83� 

2) 5@�3,A-<ģ#;�:/!//�/9 #9%#=F .G��5<D/K�#/5%<�2�D#5/�F--<D!5/�ģ#= LH �/ 9&�:/25&D#=.&E/�/  

�:�3�5�/<D�/:83�%5��:��:/D�K&!9/5.�:�E/8�:/!//�/9 G%,:�2%:-E/�/ģ(A�D�K&!9/5.�:�H �#;�:/&9%#>���5-A//9�1�8%M;ģ
H �E��ģ2=ģ�/<L%ģ/9�1�8!8�5%#=L29�D�!D3K%ģ2,:*#9L/H'�5�&/<D/��@ D�K&!9/5.�:�/�G%E&&&9%#>���5-A/,:�2%:-ģ (Log 

sheet) E/8&9%#>���5-A//9%D//:#=LD�K&!9/5.�:�ģ/<$=�:/D�K&!9/5.�:�ģ(A�D�K&!9/5.�:�ģ2,:*,:�%8&//�@!9/5.�:�ģE/8�://9�1:
2,:*!9/5.�:�ģ/�G%G&�;�9&!9/5.�:�ģ(Chain of Custody) D*?L5%;2��3�5�'�<&9!<�://<D�/:83�*/�5-�9&!9/5.�:�%M; 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ5-13 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

5.3.1.3 /<$=�:##9�1:2 :�!9/5"�:�%M;(</ <% 

�://9�1:2,:*!9/5.�:�ģD'�%5=�3%>L��/8&/%�:/#=L2;�9�G%�:/�/&�@-�@�,:*ģE/8'/8�9%�@�,:*(/�://<D�/:83�ģ
%M;!9/5.�:�#=LD�K&H �!�5�/9�1:2,:*D*?L5'�5��9%�:/D'/=L.%E'/�#:��:.,:*ģE/8D�-=ģD#�%<��9M%!5%�://9�1:2,:*�5�
!9/5.�:��>M%5.A��9& 9�%=#=L/<D�/:83�ģ 9�%9M%ģ�>�-=�/:-�;D'�%!�5� ;D%<%�:/D*?L5/9�1:2,:*!9/5.�:�H-�G3�D'/=L.%E'/���5%#=L%;H'
/<D�/:83�G%3�5�'�<&9!<�:/7ģ�://9�1:2,:*!9/5.�:�2;3/9& 9�%=/<D�/:83�E!�/8 9�%=E2 � 9�ģ!:#:�#=Lģ5-3 

!:#:�#=Lģ5-3 �%< �5� :�%8&##�@!9/5"�:�ģ�:##9�1:2 :�!9/5"�:�ģE/8D//:G%�:#��2 :�!9/5"�:� 

 9�%=#=L!#/�/<D�#:83�  :�%8 �:##9�1:2 :�!9/5"�:�%M; 
#8"8D//: 

#=L#5�:#/<D�#:83� 
1. �/:-D'�%�/ - �:� - !//�/9 #9%#=#=L,:�2%:- - 
2. 5@�3,A-< - !//�/9 #9%#=#=L,:�2%:- - 
3. '/<-:�55��<D�%#=L/8/:.%M; �/ E��/&=F5 =ģ 

�%: ģ300ģ-<//</<!/ 
D!<-ģMnSO4ģ1ģ-<//</<!/ģ+ģAIA 1ģ-<//</<!/!�5�/  

&=F5 =�%: ģ300ģ-<//</<!/,ģE��D.K%ģ>0ģºC, <ģ6ģºC 

8ģ�9L/F-� 

4. �/:-2�'/�G%/A'&=F5 = �/ */:2!<�ģ1ģ/<!/ E��D.K%ģ>0 ºC, < 6 ºC 48ģ�9L/F-� 
5. �5�E�K�E�/%/5.#9M�3-  �/ */:2!<�ģ1ģ/<!/ E��D.K%ģ>0 ºC, < 6 ºC 7ģ/9% 

6. %M;-9%E/8H�-9% �/ E��/':��/�:�ģ1ģ/<!/ E��D.K%ģ>0ģºC, <ģ6ģºC 48 �9L/F-� 
7. F�/<+5/�-E&�#=D/=.#9M�3-  �/ E��/2=�:��:D�?M5ģ 

150ģ-<//</<!/ 
E��D.K%ģ>0ģºC, <ģ6ģºC 7 /9% 

8. H%D!/# �/ E��/ģ250ģ-<//</<!/ E��D.K%ģ>0ģºC, < 8ģºC 24 �9L/F-� 
9. +52D+! �/ E��/ģ100ģ-<//</<!/ E��D.K%ģ>0ģºC, <ģ6ģºC 48 �9L/F-� 
10. �5�E�K�/8/:.%M;#9M�3-  �/ */:2!<�ģ1ģ/<!/ D!<-�/ �9/+A/<�ģG3�ģpH <2, E��D.K%ģ>0ģºC, <ģ6ģºC 28 /9% 

11. �:/%;H++�: - !//�/9 #9%#=#=L,:�2%:-  

#=L!:ģ: Standard Methods for Examination of Water and Wastewater F .ģAmerican Public Health Association (APHA), American 

 Water Works Association (AWWA) and Water Environmental Federation (WEF) 23rd Edition, 2017 
3!:D3!@: oC 3-:.">�ģ5�0:D�/D�=.2 

 

!9/5.�:�%M;(</ <%#9M�3- #=L"A�D�K&!9/5.�:�-:ģ#;�://9�1:2,:*G3�D'�%H'!:-/<$=-:!/�:%#=L�;3% G%/<$=�:/D�K&
!9/5.�:�E/8!//�25&�@�,:*%M;G%E3/��%M;(</ <%ģ!:-'/8�:0��8�//-�:/2<L�E/ /�5-E3���:!<ģ�&9&#=Lģ8 (*.0.ģ2537)ģ
55�!:-�/:-G%*/8/:�&9��9!<2��D2/<-E/8/9�1:�@�,:*2<L�E/ /�5-E3���:!<ģ*.0.ģ2535ģ�> L�D'�%H'!:-ģStandardģ
MethodsģforģtheģExaminationģofģWaterģandģWastewaterģ�>L� The American Public Health Association. (APHA), 

American Water Works Association. (AWWA) E/8 Water Environment Federation. (WEF) /�/-�9%�;3% H/�G%ģ23rd  

Edition, 2017  9�/:./8D5=. G%!:#:�#=Lģ5-4ģģE/8%;!9/5.�:�%M;#9M�3- �/&�@-#=L5@�3,A-<'/8-:�ģ0-6 5�0:D�/D�=.2ģ
*/�5-&9%#>���5-A/G%G&�;�9&!9/5.�:�ģ(Chain of Custody) E/82��H'/<D�/:83�#=L3�5�'�<&9!<�:/,:.G% 24 �9L/F-� 

5.3.1.4 �:#'#8�9%E/8�/&�@!�@� :�ģ(QA/QC) 

D*?L5G3�&///@/9!"@'/82���G%�:/�/&�@-�@�,:*E/8�:/'/8�9%�@�,:*ģ�>L�'/8�5&H' �/.ģ�:/'�5��9%�:/'%D'��5%
G%,:�2%:-ģ(Field Decontamination) �:/�9 D!/=.-,:�%8&//�@!9/5.�:�#=LD3-:82-ģ (Sample Container) �://9�1:
2,:*!9/5.�:�ģ(Preservation) //-">�/8&&�:/�9 �:/ �:%D5�2:/ģ(DocumentationģSystem)ģH � Q:D%<%�:/!:--:!/�:%



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ5-14 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

�:/'/8�9%�@�,:*E/8�:/�/&�@-�@�,:*ģ(Quality Assurance andģQuality Control 3/?5ģQA/QC)ģ�5�3�5�'�<&9!<�:/
/<D�/:83�F .-=/:./8D5=. �5��9M%!5%�:/'�<&9!< 9�!�5H'%=M 

�:/'�5��9%�:/'%D'��5%G%,:�2%:-D'�%�9M%!5%#=L2Q:�9�ģ5@'�/��#=LG��G%,:�2%:-#@��%< !�5�#;�/:-285: E/8 
/�:�G3�285: #9M�3- ��5%#Q:�:/D�K&!9/5.�:�#@��/9M�ģE/8(A�D�K&!9/5.�:�!�5�2/-"@�-?5.:��%< #=L'/:0�:�E'��D-?L529-(92�9&
,:�%8D�K&!9/5.�:�ģE/85@'�/��#=LG��G%�:/D�K&!9/5.�:�5?L%JģD*?L5'�5��9%�:/'%D'��5%�9&%M;!9/5.�:�ģ#9M�%=Mģ"@�-?5 9��/�:/!�5�
D'/=L.%D'�%"@�-?5�A�G3-�ģD-?L5D'/=L.%�@ D�K&!9/5.�:�3/?5�%< �5�!9/5.�:� 

,:�%8&//�@!9/5.�:�ģE/8�://9�1:2,:*!9/5.�:�"A�D!/=.-F .3�5�'�<&9!<�:/# 25&#=LH �/9&�://9&/5�!:-
-:!/�:%(/<!,9���5@!2:3�//-ģ-5�.ģ17025 - 2561 �%< �5�,:�%8D�K&!9/5.�:�#=LG��D�*:8D�:8���9& 9�%=#=L/<D�/:83�
!9/5.�:�ģ�> L�D'�%H'!:--:!/�:%�://<D�/:83�%M;E/8%M;D2=.G%ģStandard Methods for Examination ofģWater and 

Wastewater F .ģAmerican Public Health Association (APHA) , American Water WorksģAssociation (AWWA) and 

Water Environmental Federation (WEF) 23rd Edition, 2017. 

�/:�2Q:3/9&,:�%8&//�@!9/5.�:�ģ'/8�5& �/.ģ�:/&9%#>��@ D�K&!9/5.�:�ģ/9%#=LE/8D//:#=L ;D%<%�:/D�K&!9/5.�:�ģ 
(A�D�K&!9/5.�:�ģ 9�%=#=L/<D�/:83�ģ�%< �5�!9/5.�:�ģ�?L5F�/��:/E/8�://9�1:2,:*!9/5.�:� 

/8&&�:/�9 �:/ �:%D5�2:/ģ#=LD�=L./��5�ģ'/8�5& �/.ģE&&&9%#>�,:�2%:-ģ (Log Sheet) E/8G&�;�9&!9/5.�:�ģ
E&&&9%#>�,:�2%:-�9 D'�%�:/&9%#>���5-A/#=L2;�9�G%/83/�:��9M%!5%�:/D�K&!9/5.�:�ģ��5-A/'/8�5&H' �/.ģ/9�1�8�@ D�K&
!9/5.�:�ģ�:/!//�/9 ,:�2%:-ģE/82,:*,A-<5:�:0ģ��5-A/#=LD�=L./��5�!�5�#;�:/&9%#>���5%D�K&!9/5.�:�ģG&2��!9/5.�:�D'�%
3/9��:%#=LG��G%�:/�%2��!9/5.�:��:��:/D�K&,:�2%:-H'.9�3�5�'�<&9!<�:/# 25&ģ-=��5-A/#=LD�=L./��5��9&/<$=�:/D�K&!9/5.�:�ģ
/9%D//:#=LD�K&!9/5.�:�ģ�?L5(A�D�K&!9/5.�:�ģ/9�1�8�5�!9/5.�:�ģ2,:*�5�,:�%8&//�@!9/5.�:�ģ�://9�1:2,:*!9/5.�:�ģE/8
��5-A/5?L%JģF .E&&&9%#>�,:�2%:-E/8G&2��!9/5.�:�"A�%;2��H'.9�3�5�'�<&9!<�:/# 25&*/�5-�9&!9/5.�:� 

5.3.1.5 �:#�/&�@!�@� :�G%�:#D�K&!9/5"�:�%M;(</ <% 

�:/�/&�@-�@�,:*G%�:/D�K&!9/5.�:�E/8/<$=!//�/<D�/:83�!9/5.�:�%M;ģH � ;D%<%�:/!:--:!/�:%�:/'/8�9%E/8
�/&�@-�@�,:* (Quality Assurance and Quality Control 3/?5 QA/QC) �5�3�5�'�<&9!<�:/ģF .-=/:./8D5=. �9M%!5%�:/
'�<&9!< 9�!�5H'%=M 

�9M%!5%#=L 1 �://�:�,:�%8&//�@E/85@'�/��#@��%< #=LG��G%�:/D�K&!9/5.�:�ģ�>L�D'�%�9M%!5%E/�#=L3�5�'�<&9!<�:/
!�5� ;D%<%�:/ ��5%55�,:�2%:- 

�9M%!5%#=Lģ2ģ�:/D!/=.-,:�%8&//�@!9/5.�:�ģF .D��:3%�:#=LD�K&!9/5.�:�%M;H �D!/=.-,:�%8&//�@#=L-=�:/!< �/:�
&5�/:./8D5=. ģH �E��ģ�@ D�K&!9/5.�:�ģ/9%#=LD�K&!9/5.�:�ģ�?L5(A�D�K&!9/5.�:�ģ 9�%=#=L/<D�/:83�ģ/392F�/��:/ģ�%< !9/5.�:�ģE/8/<$=
/9�1:2,:*!9/5.�:�ģ*/�5-#9M�!//�25&�;%/%,:�%8&//�@!�5�@ D�K&!9/5.�:�ģE/8&9%#>�/�G%E&&&9%#>���5-A/,:�2%:-ģ
(Log Sheet)ģ��5%#;�:/D�K&!9/5.�:�%M; 

�9M%!5%#=L 3 �:/�/&�@-�:/'%D'��5%��8 ;D%<%�:/D�K&!9/5.�:�%M;ģF .D��:3%�:#=LD�K&!9/5.�:�%M;!�5�2/-"@�-?5
E&&H-�-=E'��ģD*?L5'�5��9%�:/'%D'��5%�:��:/3.<&�9&,:�%8&//�@E/85@'�/��#@��%< #=LG��G%�:/D�K&!9/5.�:�ģ//-">�'�5��9%
�:/'%D'��5%�:�-?52A�!9/5.�:�%M;ģ�>L�D��:3%�:#=LH �D'/=L.%"@�-?5#@��/9M�#=LD'/=L.%�@ D�K&!9/5.�:�!9/5.�:�ģE/8/�:�5@'�/��ģ,:�%8



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ5-15 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

&//�@!9/5.�:� �/.%M;!9/5.�:�#@��/9M� .�D/�%ģ,:�%8&//�@!9/5.�:�2;3/9&/<D�/:83� 9�%=�/@�-E&�#=D/=.ģE/8%M;-9%E/8H�-9% H-�
!�5�/�:�5@'�/��,:�%8&//�@!9/5.�:� �/.%M;!9/5.�:�ģ��5%�:/#;�:/D�K&!9/5.�:�%M;  

�9M%!5%#=Lģ4  �:/�/&�@-�@�,:* �/.!9/5.�:�ģBlanks !�:�JģH �E��ģTrip Blank E/8ģField BlankģG%�:/D!/=.-
!9/5.�:�ģTripģBlanks H �G��%M;�/9L%&//�@/�G%,:�%8!9/5.�:�E.�/:. 9�%=ģE/8%;!9/5.�:�ģBlanksģ#9M�3- H'G%,:�2%:-ģ
2;3/9&ģField Blank G3�D'� ):,:�%8&//�@G%,:�2%:-��8 ;D%<%�:/D�K&!9/5.�:�%M;ģ*/�5-#9M�D!<-2:/D�-=G%�://9�1:
2,:*!9/5.�:� �:�%9M%2��!9/5.�:�ģBlanksģ#9M�3- ģH'/<D�/:83�#9%#=#=L3�5�'�<&9!<�:/ģ*/�5-�9&!9/5.�:�%M;#=LD�K&!9/5.�:�#9M�3-  

�9M%!5%#=L 5 �:/�/&�@- �:%/8&&D5�2:/G%,:�2%:-ģH �E��ģ�:/'� �/:�/8&@/:./8D5=. !9/5.�:�ģ�:/&9%#>�
��5-A/ģ/9%D//:#=LD�K&!9/5.�:�ģ/<$=�:/D�K&!9/5.�:�ģ(A�D�K&!9/5.�:�ģE/82,:*,:�%8&//�@!9/5.�:�3/9�D�K&!9/5.�:�/�G%G&�;�9&
!9/5.�:� (Chain of Custody) */�5-#9M�&9%#>���:�/:-D'�%�/ - �:�ģ5@�3,A-< /8 9&�/:-/>�E/82,:*!9/5.�:�%M;#=L29�D�!*&ģ
D��%ģ2=ģE/8�/<L%ģD'�%!�%ģ//-">���5-A/5?L%Jģ#=LG��'/8�5&G%�:/�9 #;/:.�:%ģ/�G%E&&&9%#>���5-A/,:�2%:-ģ(Log Sheet) 

�>L�!�5�%;2��3�5�'�<&9!<�://<D�/:83�*/�5-�9&!9/5.�:�  

5.3.1.6 /<$=�:#/<D�#:83�!9/5"�:�%M;(</ <% 

!9/5.�:�#=L2��">�3�5�'�<&9!<�://<D�/:83�ģH �D��:2A�/8&&�/&�@--:!/�:%G%�:/!//�/<D�/:83�,:.G%3�5�'�<&9!<�:/
/<D�/:83�ģ3/9��:�&9%#>���5-A/!9/5.�:�%M;/�G%/8&&ģLogģBookģE/�/ģH �D�K&!9/5.�:�G%3�5��/&�@-D*?L5/5�://<D�/:83�!�5H'ģ
F ./<$=�:/!//�/<D�/:83�H �D'�%H'!:-/<$=-:!/�:%#=L'/8�:0F .��8�//-�:/2<L�E/ /�5-E3���:!<ģ�&9&#=L 8 (*.0.ģ2537)ģ
D/?L5�ģ�;3% -:!/�:%�@�,:*%M;G%E3/��%M;(</ <%ģ#=L�;3% G3�D'�%H'!:-/<$=-:!/�:%2;3/9&�://<D�/:83�!9/5.�:�%M;E/8%M;
D2=.G%ģStandardģMethodsģforģtheģExaminationģofģWaterģandģWastewaterģ�>L� APHA, AWWA E/8 WEF /�/-�9%
�;3% H/�G%ģ23rd Edition, 2017ģ/<$=�://<D�/:83� 9�%=�@�,:*E2 �/:./8D5=.  9�!:#:�#=Lģ5-4 

!:#:�#=Lģ5-4ģģ/<$=/<D�#:83�!9/5"�:�%M;(</ <%E!�/8 9�%=#=L!#/�/<D�#:83� 
 9�%=#=L!#/�/<D�#:83� 3%�/" /<$=!#/�/<D�#:83� �= �;�9 !L;2@  

1.ģ�/:-D'�%�/ - �:� - Electrometric Method (SM:4500-H+ B) - 
2.ģ5@�3,A-< 5�0:D�/D�=.2 Thermometer (SM:2550 B) - 
3.ģ'/<-:�55��<D�%#=L/8/:.%M; -<//<�/9-!�5/<!/ Azide Modification Method (SM:4500-O C) <0.5 

4.ģ�/:-2�'/�G%/A'&=F5 = -<//<�/9-!�5/<!/ Azide Modification Method (SM:4500-O AND 5210 B) <1 

5.ģ�5�E�K�E�/%/5.#9M�3-  -<//<�/9-!�5/<!/ Total Suspended Solids Dried at 103-105 oC (SM:2540 

D) 
<5.0 

6.ģ%M;-9%E/8H�-9% -<//<�/9-!�5/<!/ Partition -Gravimetric Method (SM:5520 B) <1 

7.ģF�/<+5/�-E&�#=D/=.#9M�3-  D5K-*=D5K%!�5 

100ģ-<//</<!/ 
Multiple Tube Fermentation Technique (SM:9221 B) <1.8 

8.ģH%D!/# -<//<�/9-!�5/<!/ Cadmium Reduction Method (SM:4500-NO3
- E) <0.09 

9.ģ+52D+! -<//<�/9-!�5/<!/ Ascorbic Acid Method (SM:4500-P E) <0.03 

10.ģ�5�E�K�/8/:.%M;#9M�3-  -<//<�/9-!�5/<!/ In-House Method UAE.TP.DS.02*ģ 
(Total Dissolved Solids Dried at 180 oC); SM:2540 C 

<25 

11. ��:�:/%;H++�: H-F�/F-2�!�5�-. Electrical Conductivity Method At Site (SM:2510B) <0.1 

3!:"D3!@ * :ģBASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA,AWWA,WEF, 23rd EDITION, 2017 

 ģģģģģģģģģSM :ģSTANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA,ģAWWA,ģWEF, 23rd EDITION, 2017 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ5-16 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

5.3.2 /<$=�:#!< !:!!#/�25&%<D/0/<#":#:�%M; 

5.3.2.1 /<$=�:#D�K&!9/5"�:�%<D/0/<#":#:�%M;  

D�K&!9/5.�:�%<D/0/<#.:#:�%M;ģ2;3/9&/<D�/:83�3:�%< E/8'/<-:�E*/���!5%ģF .G�� Plankton Net /A'�//.#=L
#; �/.(�:�%: !:"=L 70 H-�/5%ģ2;3/9&E*/���!5%29!/�ģ(Zooplankton)ģE/8�%: !:"=Lģ20 H-�/5%ģ2;3/9&E*/���!5%*?�ģ
(Phytoplankton)ģD2�%(�:%0A%.��/:��5��//.!:��:. 30 D�%!<D-!/ģ'/:.�//.(�:-=�/8D':8ģ2;3/9&/5�/9&'/<-:�
E*/���!5%#=L�/5�H �ģģ!9/5.�:�#=L�/5�H �%;H'G2��/ #=L&//�@ģD!<-%M;!9/5.�:�/�G%�/ D�K&!9/5.�:�G3�H �ģ190 -<//</<!/ģD!<-
+5/�-:/=%D��-��%'/<-:�ģ10 -<//</<!/ģD�.�:D&:JģG3�D��:�9%ģ�/&�@-#= L5@�3,A-< 4-6 5�0:D�/D�=.2ģE/8/=&%;2��
3�5�'�<&9!<�://<D�/:83� 

29!/�3%�: <%ģ(Benthos)ģD'�%#/9*.:�/#:�%<D/0/<#.:G%%M;#=L2:-:/"!//�/<D�/:83�H �F .E.�E.8�:� <%!8�5%
F .G��ģPetersen Dredge D�K&!9/5.�:�#=L(</3%�: <%ģ�>L�-=/<$=�9 E.�F .%;!9/5.�:� <%#=L!9�H �-:/�5% �/.!8E�/�-:!/�:%D&5/�ģ
35ģ(�%: ��5�ģ0.500ģ-<//<D-!/)ģ%;!9/5.�:� <%&%!8E�/�/�5%G2�G%"@��<'#=L'� 2%<#ģ��5%2��!9/5.�:�-:/<D�/:83�D*?L5E.��%< ģ
E/8'/<-:��5�29!/�3%�: <%ģ�>L��%: �5�!8E�/� 9��/�:/D'�%�%: #=L2:-:/"E.��%< E/8'/<-:��5�29!/�3%�: <%�%: D/K�ģ
(Microfauna)ģ#= L-=�%: !9 M�E!�ģ0.5-1.0ģ-<//<D-!/H �ģF .D'�%H'!:-/<$=-:!/�:%G%ģStandardģMethodsģforģtheģ
ExaminationģofģWaterģandģWastewaterģ�>L� APHA, AWWA E/8 WEF /�/-�9%�;3% H/�G%ģ23rd Edition, 2017 

5.3.2.2 /<$=#9�1:2 :�!9/5"�:�%<D/0/<#":#:�%M; 

!9/5.�:�E*/���!5%E/829!/�3%�: <%#=LD�K&-=�://9�1:2,:*!:-/<$=-:!/�:%G%ģ StandardģMethodsģforģtheģ
ExaminationģofģWaterģandģWastewaterģ�> L� APHA, AWWA E/8 WEF /�/-�9%�;3% H/�G%ģ23rd Edition, 2017ģ 
 9�/:./8D5=. G%!:#:�#=Lģ5-5 E��!9/5.�:�#9M�3- G%�/�5�%M;E�K�#=L5@�3,A-<ģ4-6ģ5�0:D�/D�=.2ģ*/�5-&9%#>���5-A/G%
G&�;�9&!9/5.�:�ģ(Chain of Custody) D*?L52��H'/<D�/:83�#9%#=#=L3�5�'�<&9!<�:/ 

!:#:�#=Lģ5-5ģ :�%8&##�@ /<$=#9�1: E/8/<$=!#/�/<D�#:83��@� :�%<D/0/<#":#:�%M; 
 9�%=  :�%8 /<$=#9�1:2 :�!9/5"�:� /<$=!#/�/<D�#:83� 

1. E*/���!5%*?� G Added 10 mL Conc. Formalin, Refrigerated  Identification by Microscopic Technique 

2. E*/���!5%29!/� G Added 10 mL Conc. Formalin, Refrigerated Identification by Microscopic Technique 

3. 29!/�3%�: <% PE Zip Added Formalin, Refrigerated Identification by Microscopic Technique 

3!:"D3!@ģ: G 3-:.">� ,:�%8&//�@E��/, Polyethylene zipper bag (PE zip) 3-:.">�ģ"@�*/:2!<��<'#=L'� 2%<# 

5.3.2.3 /<$=�:#'#8D!<%(/�:#/<D�#:83�##9�":�#�=/ :�E3/��%M; 

3/9��:��:/�;E%��%< ģE/8'/<-:��5�E*/���!5%#=L2;//�*&&/<D/�2":%=D�K&!9/5.�:� %;�;%/%E/8�%< �5�
E*/���!5%#=L2;//�*&-:'/8D-<%2,:*�5�E3/��%M;ģF .*<�:/�:�:� 9�%=�/:-3/:�3/:.�5�E*/���!5%#=L*&ģ�>L�-= 9�%=
#= LG��G%�:/*<�:/�:'/8�5& �/.�;%/%�%< ģ(Sum of Species, S)  9�%=�/:-3/:�3/:.�5�E*/���!5%ģ(Diversity 

Index, H)ģE/8 9�%=��:�/:-2- @/�5��:/�/8�:.ģ(Evenness Index, E) F .-=/:./8D5=.  9�%=M 

" �;%/%�%< ģ(Sum of Species, S)ģ�9 D'�% 9�%=#=L��:.#=L2@ G%�:/&5��/:-3/:�3/:.�5��;%/%ģE/8�%< 
�5�E*/���!5%G%E3/��%M; F .3:��:H ��:�(///-�5��%< E*/���!5%#=L*&G%E!�/82":%= 

"  9�%=�/:-3/:�3/:.�5�E*/���!5%ģ(Diversity Index, H) F .G��2A!/�5�ģShannon-Weiner D'�% 9�%=
�/:-3/:�3/:.-=��:D'/=L.%E'/�!:-�;%/%�%< #=L*&E/8'/<-:��5�E!�/8�%< ģ�>L�"�:G%E3/��%M;%9M%-=



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ5-17 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

�;%/%�%< #=L*&2A�ģE/8-='/<-:�G%E!�/8�%< G�/�D�=.��9%�K�8#;G3���: 9�%=�/:-3/:�3/:.#=L�;%/�H �-=
��:2A��>M%ģ 9�%=�/:-3/:�3/:.2:-:/"�;%/�H ��:�2-�:/ 9�%=M 

 

                  

 

F .#=L H =  9�%=�/:-3/:�3/:. 

 Pi = 29 2�/%�5�2<L�-=�=/<!#=Lģiģ!�5�;%/%2<L�-=�=/<!#9M�3- �5�'/8�:�/ģģ 
 n = �;%/%�%< �5�2<L�-=�=/<!#=L*&#9M�3- G%'/8�:�/ 

 9�%=��:�/:-2- @/�5��:/�/8�:.ģ (Evenness Index, E)ģ �9 D'�% 9�%=5=�!9/#=L2:-:/"%;H'D'/=.&D#=.&��:�/:-
3/:�3/:.H �ģF .2:-:/"�;%/��:�2-�:/ 
                                     E = H/lnS 

   F .#=L E =  9�%=��:�/:-2- @/�:/�/8�:. 

    H =  9�%=�/:-3/:�3/:. 
    S = �;%/%�%< #=L*&#=L�@ 2;//�%9M%    

5.4 (/�:#!< !:!!#/�25&�@� :�%M;E/8%<D/0/<#":#:�%M; 

5.4.1 (/�:#!< !:!!#/�25&�@� :�%M;(</ <% 

(/�:/ ;D%<%�:/!< !:-!//�25&�@�,:*%M;(</ <%ģ�5�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ 
(/�E3/%�:��%:,<D1�)ģH �!< !:-!//�25&G%��/�D ?5%�/��:�--$9%/:�-ģ2565ģ�;%/%ģ9ģ�@ !//�/9 ģH �E��ģ�/5�&:��?L5ģ
�/5�2:-D2%ģ�/5�&:�H2�H��ģ�/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ�/5�/:1�/�&A/�8ģ�/5�E��/�5%ģE/8ģ 
/;/:�2:$:/�8#=L!< �9&#=L�5 /"H++�:ģ ;D%<%�:/D'�%'/8�;#@�Jģ2ģD ?5%ģ!/5 /8.8��52/�:�ģ( ;D%<%�:/!< !:-!//�25&ģ
3 �/9M�ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565)ģF .-=ģ11ģ 9�%=�@�,:*%M;(</ <%'/8�5& �/.ģ�/:-D'�%�/ - �:�ģ(pH) 

5@�3,A-<ģ(Temperature)ģ'/<-:�55��<D�%#=L/8/:.%M;ģ(DO)ģ�/:-2�'/�G%/A'&=F5 =ģ(BOD)ģ�5�E�K�E�/%/5.#9M�3- ģ
(TSS) %M;-9%E/8H�-9%ģ(FOG) F�/<+5/�-E&�#=D/=.#9M�3-  (TCB) H%D!/#ģ(NO3

-) +52D+!ģ(PO4
3-)ģ�5�E�K�/8/:.%M;#9M�3- ģ

(TDS) E/8��:�:/%;H++�:ģ(Conductivity)ģ2/@'(/�:/!< !:-!//�25&�@�,:*%M;(</ <%H � 9�%=Mģ 

�:/!< !:-!//�25&�@�,:*%M;(</ <%ģF�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:
,<D1�)ģ/8.8��52/�:�ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ*&/�:ģD-?L5%;(/�:/!//�/9 �@�,:*%M;(</ <%#@��@ !//�/9 
-:D'/=.&D#=.&�9&-:!/�:%�@�,:*%M;(</ <%!:-'/8�:0��8�//-�:/2<L�E/ /�5-E3���:!<ģ�&9&#=Lģ8 (*.0.ģ2537)ģ55�
!:-�/:-G%*/8/:�&9��9!<2��D2/<-E/8/9�1:�@�,:*2<L�E/ /�5-E3���:!<ģ*.0.ģ2535 2/@'H �/�:�9 D'�%E3/��%M;(</ <%ģ
'/8D,##=Lģ5ģ�>L�D'�%E3/��%M;#=LH �/9&%M;#<M��:��<��//-&:�'/8D,#E/8G��'/8F.�%�D*?L5�:/�-%:�-D#�:%9M% ģF .H-�-=�:/
�;3% ��:-:!/�:%H/�ģF .-=/:./8D5=. D*<L-D!<-G% :�(%/�ģ�-4ģE/8E2 �G%!:#:�#=Lģ5-6 E/8#A'#=Lģ5-10ģ">�#A'#=Lģ5-20  

 

 

n 

i = 1 

H = -ó Pi ln Pi 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ5-18 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

!:#:�#=Lģ5-6ģģ(/�:#!#/�/9 �@� :�%M;(</ <%ģ#8"8��52#�:�ģ#83/�:�D ?5%�#��:�!ģ-ģ$9%/:�!ģ2565 

�@ !#/�/9  /9%#=L!#/�/9  

(/�:#!#/�/9  

pH 5@�3 A!< 
(oC) 

�:#%;H���:ģ 
(H!F�#F!3�/�!.) 

DO 

(!�.//.) 
BOD 

(!�.//.) 
TSS 

(!�.//.) 
%M;!9%E/8H�!9% 

(!�.//.) 
H%D!##ģ
(!�.//.) 

�52D�!ģ
(!�.//.) 

TDS 

(!�.//.) 
Total Coliform Bacteria 

(MPN/100ģ!/.) 
1. �/5�&:��?L5 22ģ-=%:�-ģ2556ģ(EIA)1/ 7.1 - - 8.2 13.0 26.0 <5.0 0.01 0.01 330 160,000 

18ģ2<�3:�-ģ2565 7.2 30.5 585 1.5 5.2 15.7 <3.0 1.06 0.64 342 >160,000 

18ģ!@/:�-ģ2565 7.9 27.9 494 1.8 4.6 18.6 <3.0 2.61 1.32 333 >160,000 

8ģ$9%/:�-ģ2565 7.2 29.5 265 1.3 3.7 20.4 <3.0 0.27 0.37 220 35,000 

2. �/5�2:-D2% 18ģ2<�3:�-ģ2565 6.7 31.4 566 3.6 7.8 43.4 <3.0 2.30 0.83 314 >160,000 

18ģ!@/:�-ģ2565 7.6 29.9 492 3.0 4.8 35.8 <3.0 2.39 1.29 306 >160,000 

8ģ$9%/:�-ģ2565 7.4 31.1 388 1.4 7.7 22.4 <3.0 0.27 1.47 281 >160,000 

3. �/5�&:�H2�H�� 15ģ2<�3:�-ģ2565 7.4 33.3 534 <0.2 23.3 235 <3.0 0.93 0.94 295 >160,000 

18ģ!@/:�-ģ2565 7.4 31.6 424 0.4 17.2 17.0 <3.0 <0.05 0.80 274 >160,000 

6ģ$9%/:�-ģ2565 6.6 30.5 930 0.4 31.6 11.0 <3.0 <0.05 0.81 254 >160,000 

4. �/5� :/�8%5� 22ģ-=%:�-ģ2556ģ(EIA)ģ1/ 7.5 - - 2.7 14.0 34.0 <0.5 0.53 0.17 740 >160,000 

19ģ2<�3:�-ģ2565 7.2 30.4 685 3.6 4.4 9.8 <3.0 0.80 2.02 375 >160,000 

19ģ!@/:�-ģ2565 7.7 27.8 666 3.1 4.4 11.8 <3.0 0.22 1.59 413 >160,000 

9 $9%/:�-ģ2565 7.3 29.1 270 3.0 3.5 16.5 <3.0 4.30 0.06 212 13,000 

5. �/5�&:�'8E��/ 22ģ-=%:�-ģ2556ģ(EIA)ģ1/ 7.5 - - 3.9 12.0 20.0 0.5 <0.1 0.48 530 160,000 

19ģ2<�3:�-ģ2565 7.5 31.5 1,081 4.3 7.8 12.8 <3.0 1.90 1.87 570 17,000 

19ģ!@/:�-ģ2565 7.6 28.7 460 4.2 2.7 7.5 <3.0 0.40 1.35 272 28,000 

 9 $9%/:�-ģ2565 7.5 29.4 608 3.7 3.6 11.9 <3.0 5.40 1.19 450 35,000 

6.ģ�/5�&:�'8�5� 22ģ-=%:�-ģ2556ģ(EIA)ģ1/ 7.6 - - 2.2 13.0 20.0 5.0 <0.1 0.17 440 >160,000 

19ģ2<�3:�-ģ2565 7.2 31.0 995 1.3 10.6 12.6 <3.0 0.40 2.26 520 >160,000 

19ģ!@/:�-ģ2565 7.4 27.8 439 1.1 11.8 16.2 <3.0 0.18 2.42 254 >160,000 

9 $9%/:�-ģ2565 7.6 30.1 277 3.6 3.2 14.2 <3.0 0.35 0.28 207 13,000 

 
  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ5-19 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

!:#:�#=Lģ5-6ģģ(/�:#!#/�/9 �@� :�%M;(</ <%ģ#8"8��52#�:�ģ#83/�:�D ?5%�#��:�!ģ-ģ$9%/:�!ģ2565ģ(!�5) 

�@ !#/�/9  /9%#=L!#/�/9  

(/�:#!#/�/9  

pH 5@�3 A!< 
(oC) 

�:#%;H���:ģ 
(H!F�#F!3�/�!.) 

DO 

(!�.//.) 
BOD 

(!�.//.) 
TSS 

(!�.//.) 
%M;!9%E/8H�!9% 

(!�.//.) 
H%D!##ģ
(!�.//.) 

�52D�!ģ
(!�.//.) 

TDS 

(!�.//.) 
Total Coliform Bacteria 

(MPN/100ģ!/.) 
7.ģ�/5�/:1�/�&A/�8 22ģ-=%:�-ģ2556ģ(EIA)ģ1/ 7.7 - - 2.3 7.8 20.0 1.0 0.64 0.20 760 11,000 

19ģ2<�3:�-ģ2565 7.4 30.6 748 2.3 7.8 15.0 <3.0 0.58 2.45 384 >160,000 

19ģ!@/:�-ģ2565 7.4 29.9 380 3.0 3.5 16.9 <3.0 0.22 1.53 224 >160,000 

9ģ$9%/:�-ģ2565 7.5 29.1 380 3.1 5.0 13.5 <3.0 10.7 1.59 277 >160,000 

8.ģ�/5�E��/�5% 22ģ-=%:�-ģ2556ģ(EIA)ģ1/ 7.50 - - 0.4 22.0 20.0 0.5 <0.1 1.10 620 160,000 

19ģ2<�3:�-ģ2565 7.4 30.6 625 1.9 10.6 11.3 <3.0 0.49 2.97 314 >160,000 

19ģ!@/:�-ģ2565 7.6 29.9 391 2.7 6.8 12.3 <3.0 0.31 1.81 226 >160,000 

9 $9%/:�-ģ2565 7.4 28.9 386 1.7 15.0 12.9 <3.0 1.02 2.33 272 >160,000 

9.ģ/;/:�2:$:/�8 
#=L!< �9&#=L�5 
/"H++�: 

19ģ2<�3:�-ģ2565 7.2 30.3 1,072 2.3 14.9 23.3 <3.0 0.44 3.18 606 >160,000 

19ģ!@/:�-ģ2565 7.5 27.8 726 2.0 8.4 9.4 <3.0 0.27 2.94 418 >160,000 

9 $9%/:�-ģ2565 7.6 30.0 291 3.9 3.0 14.0 <3.0 6.47 0.37 232 92,000 

!:!#�:%'#8D ##=Lģ52/ - - - - - - - - - - - 
3-:.D3!@: ģ1/:  /:.�:%�:/�5D'/=L.%E'/�/:./8D5=. F�/��:/G%/:.�:%�://<D�/:83�(/�/8#&2<L�E/ /�5-ģF�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ(�9%.:.%ģ2562) 

2/:  '/8�:0��8�//-�:/2<L�E/ /�5-E3���:!<ģ�&9&#=Lģ8ģ(*.0.ģ2537)ģ55�!:-�/:-G%*/8/:�&9��9!<2��D2/<-E/8/9�1:�@�,:*2<L�E/ /�5-E3���:!<ģ*.0.ģ2535ģD/?L5��;3% -:!/�:%�@�,:*%M;G%E3/��%M;(</ <% 

�@�,:*%M;G%E3/��%M;'/8D,##=Lģ5ģH �E��ģE3/��%M;#=LH �/9&%M;#<M��:��<��//-&:�'/8D,#ģE/82:-:/"D'�%'/8F.�%�D*?L5�:/�-%:�-ģ(-:!/�:%H-�H ��;3% ��:H/�) 
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F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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3%�:ģ5-20 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

 

#A'#=Lģ5-10ģģ(/�:#!< !:!!#/�25&�/:!D'�%�# - �:� #83/�:�D ?5%�#��:�!-$9%/:�!ģ2565 
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#A'#=Lģ5-11ģ(/�:#!< !:!!#/�25&5@�3 A!<#83/�:�D ?5%�#��:�!-$9%/:�!ģ2565 
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#A'#=Lģ5-12ģ(/�:#!< !:!!#/�25&��:�:#%;H���: #83/�:�D ?5%�#��:�!-$9%/:�!ģ2565 
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F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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#A'#=Lģ5-14ģ(/�:#!< !:!!#/�25&��:�/:!2�'#�G%#A'&=F5 =ģ#83/�:�D ?5%�#��:�!-$9%/:�!ģ2565 
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/�O@ 5-31 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

5.4.2 (/�:#!< !:!!#/�25&%<D/0/<#":#:�%M; 

(/�:/!< !:-!//�25&%<D/0/<#.:#:�%M;ģF�/��://"H++�:2:.2=-�/�ģ��/�ģD!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:
,<D1�)ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ�;%/%ģ9ģ�@ !//�/9 ģH �E��ģ�/5�&:��?L5ģ�/5�2:-D2%ģ�/5�&:�H2�H��ģ
�/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ�/5�/:1�/�&A/�8ģ�/5�E��/�5%ģE/8/;/:�2:$:/�8#=L!< �9&#=L�5 
/"H++�:ģ ;D%<%�:/D'�%'/8�;#@�Jģ2ģD ?5%ģ!/5 /8.8��52/�:�ģ( ;D%<%�:/!< !:-!//�25&ģ3 �/9M�ģG%D ?5%2<�3:�-ģ
!@/:�-ģE/8$9%/:�-ģ2565)ģ/:./8D5=.  9�!:#:�#=Lģ5-7ģ">�!:#:�#=Lģ5-33ģE/8/:./8D5=. D*<L-D!<-G% :�(%/�ģ�-5ģ 
F .-= 9�%=%<D/0/<#.:#:�%M;#=L#;�://<D�/:83�#9 M�3- ģ3ģ 9�%=ģ�?5E*/���!5%*?�ģ(Phytoplankton)ģE*/���!5%29!/�ģ
(Zooplankton)ģE/829!/�3%�: <%ģ(Benthos)ģ2/@'H � 9�%=Mģ 

5.4.2.1 �/5�&:��?L5ģ 

(/�://<D�/:83��%< ģ'/<-:�ģ�5�E*/���!5%*?�ģE*/���!5%29!/�E/829!/�3%�: <%ģ#=L#;�:/!< !:-!//�25&D-?L5
/9%#=Lģ18ģ2<�3:�-,ģ18ģ!@/:�-ģ2565ģE/8ģ8ģ$9%/:�-ģ2565ģ-= 9�%=M 

E*/���!5%*?� 

�;E%�H �D'�%E*/���!5%*?��;%/%ģ30, 26ģE/8ģ25ģ�%< ģ!:-/; 9&ģF .*&E*/���!5%*?�-:�#= L2@ ģ�?5ģ
Oscillatoria spp.ģģ-=��: 9�%=�/:-3/:�3/:.ģ(Diversity Index) �5�E*/���!5%*?�ģD#�:�9&ģ2.07ģ1.58ģE/8ģ2.13ģ
!:-/; 9&ģD-?L5%;-:D'/=.&D#=.&�9& 9�%=�/:-3/:�3/:.#:��=/,:*�5�ģWilhm and Dorris (1978)ģ#=L�;3% G3�E3/��%M;
#=L-=�@�2-&9!<D3-:82-!�5�:/5:09.�5�E*/���!5%*?�ģ*&/�:-=��: 9�%=�/:-3/:�3/:.5.A�G%��/�ģ1.0ģ�ģH � 3.0ģ2/@'H �/�:
D'�%E3/��%M;#=L-=�@�2-&9!<#=LE*/���!5%*?�5:09.5.A�H � 

E*/���!5%29!/� 

�:��:/!< !:-!//�25&G%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ*&E*/���!5%29!/�ģ�;%/%ģ11, 11ģE/8ģ
19ģ�%< ģ!:-/; 9&ģ2;3/9&E*/���!5%29!/�#=L*&-:�2@ �?5ģRotaria sp.ģ 9�%=�/:-3/:�3/:.�5�E*/���!5%29!/�ģ-=��:
D#�:�9&ģ1.86, 1.30 E/8ģ2.10ģ!:-/; 9&ģD-?L5%;-:D'/=.&D#=.&�9& 9�%=�/:-3/:�3/:.#:��=/,:*�5�ģWilhm and 

Dorris (1978)ģ#=L�;3% G3�E3/��%M;#=L-=�@�2-&9!<D3-:82-!�5�:/5:09.�5�E*/���!5%29!/�ģ*&/�:(/�:/!< !:-!//�25&
#9M�ģ3ģ�/9M�ģ-=��: 9�%=�/:-3/:�3/:.5.A�G%��/�ģ1.0ģ�ģH � 3.0ģ�?5E3/��%M;#=L-=�@�2-&9!<#=LE*/���!5%29!/�5:09.5.A�H � 

29!/�3%�: <% 

2;3/9&(/�:/!< !:-!//�25&�%< E/8'/<-:�29!/�3%�: <%ģD-?L52<�3:�-ģ!@/:�-ģE/8ģ$9%/:�-ģ2565ģ*&29!/�
3%�: <%G%E!�/8�/9M�ģD*=.�ģ1ģ�%< ģF .29!/�3%�: <%#=L!//�*&-:�#=L2@ �?5ģFamily Tubificidaeģģ 9�%=�/:-3/:�3/:.�5�
29!/�3%�: <%ģ#=L!//�*&G%E!�/8�/9M�ģ-=��:D#�:�9&ģ0ģ#9M�3- ģD-?L5%;-:D'/=.&D#=.&�9& 9�%=�/:-3/:�3/:.#:��=/,:*�5�ģ
Wilhm and Dorris (1978)ģ*&/�:-=��: 9�%=�/:-3/:�3/:.#9M�3- 5.A�G%��/�ģH < 1.0ģ2/@'H �/�:D'�%E3/��%M;#=L-=�@�2-&9!<
#=LH-�D3-:82-!�5�:/5.A�5:09.�5�29!/�3%�: <%ģ 

5.4.2.2 �/5�2:!D2% 

(/�://<D�/:83��%< ģ'/<-:�ģ�5�E*/���!5%*?�ģE*/���!5%29!/�E/829!/�3%�: <%ģG%�/5�2:-D2%#=L#;�:/
!< !:-!//�25&D-?L5/9%#=Lģ18ģ2<�3:�-, 18ģ!@/:�-ģ2565ģE/8ģ8ģ$9%/:�-ģ2565ģ2/@'H � 9�%=M 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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/�O@ 5-32 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

E*/���!5%*?� 

�:��:/!< !:-!//�25&G%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ*&E*/���!5%*?��;%/%ģ27, 31ģE/8ģ27ģ
�%< ģ!:-/; 9&ģF .E*/���!5%*?�#=L*&-:�#=L2@ ģ�?5ģOscillatoria spp.ģD-?L5#;�://<D�/:83�3: 9�%=�/:-3/:�3/:.�5�
E*/���!5%ģ(Diversity Index) #=L!//�*&#9M�ģ3ģ�/9M�ģ*&/�: 9�%=�/:-3/:�3/:.�5�E*/���!5%*?�ģ-=��:D#�:�9&ģ2.06,ģ2.09ģ
E/8ģ1.72ģ!:-/; 9&ģD-?L5%;-:D'/=.&D#=.&�9& 9�%=�/:-3/:�3/:.#:��=/,:*�5�ģWilhm and Dorris (1978)ģ*&/�:-=��:
 9�%=�/:-3/:�3/:.G%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ5.A�G%��/�ģ1.0ģ�ģH � 3.0ģ2/@'H �/�:�/5�2:-D2%D'�%
E3/��%M;#=L-=�@�2-&9!<#=LE*/���!5%*?�5:09.5.A�H �ģ 

E*/���!5%29!/� 

�:��:/!< !:-!//�25&G%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ*&E*/���!5%29!/�ģ�;%/% 16,ģ13ģE/8ģ8ģ
�%< ģ!:-/; 9&ģ2;3/9&E*/���!5%29!/�ģ#=L*&-:�2@ �?5ģRotaria sp.ģ 9�%=�/:-3/:�3/:.�5�E*/���!5%29!/�ģ-=��:D#�:�9&ģ
1.78, 1.23 E/8ģ1.08ģ!:-/; 9&ģD-?L5%;-:D'/=.&D#=.&�9& 9�%=�/:-3/:�3/:.#:��=/,:*�5�ģWilhm and Dorris (1978)ģ
*&/�:ģ-=��: 9�%=�/:-3/:�3/:.5.A�G%��/�ģ1.0ģ�ģH � 3.0ģ2/@'H �/�:�/5�2:-D2%D'�%E3/��%M;#=L-=�@�2-&9!<#=LE*/���!5%
29!/�5:09.5.A�H � 

29!/�3%�: <% 

2;3/9&(/�://<D�/:83�3:�%< ģE/8'/<-:�29!/�3%�: <%ģ#=L#;�:/!< !:-!//�25&D-?L5D ?5%2<�3:�-ģ!@/:�-ģE/8ģ
$9%/:�-ģ2565ģ*&29!/�3%�: <%G%E!�/8�/9M�ģD*=.�ģ1ģ�%< ģF .29!/�3%�: <%#=L!//�*&-:�#=L2@ �?5ģFamily TubificidaeģE/8
 9�%=�/:-3/:�3/:.�5�29!/�3%�: <%ģ#=L!//�*&G%E!�/8�/9M�ģ-=��:D#�:�9&ģ0ģ#9M�3- ģD-?L5%;-:D'/=.&D#=.&�9& 9�%=�/:-
3/:�3/:.#:��=/,:*�5�ģWilhm and Dorris (1978)ģ*&/�:-=��: 9�%=�/:-3/:�3/:.5.A�G%��/�ģH < 1.0ģ2/@'H �/�:�/5�
2:-D2%D'�%E3/��%M;#=L-=�@�2-&9!<#=LH-�D3-:82-!�5�:/5.A�5:09.�5�29!/�3%�: <%ģ 

5.4.2.3 �/5�&:�H2�H�� 

E*/���!5%*?� 

�:�(/�:/!< !:-!//�25&E*/���!5%*?�ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ*&�;%/%�%< E*/���
!5%*?�D#�:�9&ģ26, 28 E/8ģ31ģ�%< ģ!:-/; 9&ģF .�%< �5�E*/���!5%*?�#=L*&-:�#=L2@ ģ�?5ģOscillatoria sp. D-?L5*<�:/�:
 9�%=�/:-3/:�3/:.7!:-2-�:/�5�ģShannon 3 Weiner (1963)ģ�/5�&:�H2�H��ģ-=��: 9�%=�/:-3/:�3/:.#:��=/,:*
�5�E*/���!5%*?�-=��:D#�:�9&ģ1.96, 2.02 E/8ģ2.18ģ!:-/; 9&ģF .-=��:5.A�G%��/� 1-3 (Hgģ=ģ1-3)ģ�>L�3-:.">�E3/��%M;-=
�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 

E*/���!5%29!/� 

�:�(/�:/!< !:-!//�25&E*/���!5%29!/�ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ*&�;%/%�%< E*/���
!5%29!/�D#�:�9&ģ2, 6 E/8ģ7ģ�%< ģ!:-/; 9&ģF .�%< �5�E*/���!5%29!/�#=L*&-:�#=L2@ �?5ģArcella sp. D-?L5*<�:/�: 9�%=
�/:-3/:�3/:.#:��%< *9%$@�!:-2-�:/�5�ģShannon 3 Weiner (1963)ģ�/5�&:�H2�H��ģ-=��: 9�%=�/:-3/:�3/:.#:�
�=/,:*�5�E*/���!5%29!/�-=��:D#�:�9&ģ0.63, 1.56 E/8ģ1.61ģ!:-/; 9&ģF .G%D ?5%!@/:�-E/8$9%/:�--=��:5.A�G%��/�ģ1-3ģ
(H9 = 1-3)ģ�>L�3-:.">�E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H �ģ2�/%G%D ?5%2<�3:�-ģ-=��:%�5.�/�:ģ1ģ 

  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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/�O@ 5-33 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

29!/�3%�: <% 

�:�(/�:/!< !:-!//�25&29!/�3%�: <%ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ*&29!/�3%�: <%�;%/%ģ1, 2 
E/8ģ2ģ�%< ģ!:-/; 9&ģF .29!/�3%�: <%#=L*&-:�#=L2@ ģ�?5ģFamily Thiaridae (35.D� =.�)ģD-?L5*<�:/�: 9�%=�/:-3/:�3/:.
#:��%< *9%$@�!:-2-�:/�5�ģShannon 3 Weiner (1963)ģ*&/�:�/5�&:�H2�H��ģ-=��: 9�%=�/:-3/:�3/:.#:��=/,:*�5�
29!/�3%�: <%D#�:�9&ģ0.00,ģ0.56 E/8ģ0.64ģ!:-/; 9&ģ�?5-=��:%�5.�/�:ģ1ģ(H9 < 1)ģ�>L�3-:.">�ģE3/��%M;H-�D3-:82-2;3/9&�:/
5:09.�5�2<L�-=�=/<! 

5.4.2.4 �/5� :/�8%5� 

E*/���!5%*?� 

(/�://<D�/:83��%< E/8'/<-:�E*/���!5%*?�ģ#=L#;�:/!< !:-!//�25&D-?L5/9%#=Lģ19ģ2<�3:�-ģ/9%#=Lģ19ģ!@/:�-ģģ
E/8/9%#=Lģ9ģ$9%/:�-ģ2565ģ*&E*/���!5%*?��;%/%ģ28, 26ģE/8ģ26ģ�%< ģ!:-/; 9&ģF .E*/���!5%*?�#=L*&-:�#=L2@ �?5ģ
Oscillatoria spp.ģD-?L5#;�://<D�/:83�3: 9�%=�/:-3/:�3/:.�5�E*/���!5%ģ(Diversity Index) #=L!//�*&#9M�ģ3ģ�/9M�ģ
*&/�: 9�%=�/:-3/:�3/:.�5�E*/���!5%*?�ģ-=��:D#�:�9&ģ1.75,ģ1.69ģE/8ģ2.17ģ!:-/; 9&ģD-?L5%;-:D'/=.&D#=.&�9& 9�%=
�/:-3/:�3/:.#:��=/,:*�5�ģWilhm and Dorris (1978)ģ*&/�:-=��: 9�%=�/:-3/:�3/:.G%D ?5%2<�3:�-ģ!@/:�-ģ
E/8$9%/:�-ģ2565ģ5.A�G%��/�ģ1.0ģ�ģH � 3.0ģ2/@'/�:�/5� :/�8%5�D'�%E3/��%M;#=L-=�@�2-&9!<#=LE*/���!5%*?�5:09.5.A�H �ģ 

E*/���!5%29!/� 

�:��:/!< !:-!//�25&E*/���!5%29!/�G%D ?5%ģ2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ*&E*/���!5%29!/�ģ
�;%/% 12,ģ13ģE/8ģ16ģ�%< ģ!:-/; 9&ģ2;3/9&E*/���!5%29!/�#= L*&-:�2@ �?5ģBrachionus spģģ-=��: 9�%=�/:-
3/:�3/:.�5�E*/���!5%29!/�ģD#�:�9&ģ1.03,ģ1.40ģE/8ģ2.00ģ!:-/; 9&ģD-?L5%;-:D'/=.&D#=.&�9& 9�%=�/:-3/:�3/:.
#:��=/,:*�5�ģWilhm and Dorris (1978)ģ*&/�:ģ-=��: 9�%=�/:-3/:�3/:.5.A�G%��/�ģ1.0ģ�ģH � 3.0ģ2/@'H �/�:�/5�
 :/�8%5�D'�%E3/��%M;#=L-=�@�2-&9!<#=LE*/���!5%29!/�5:09.5.A�H �ģ 

29!/�3%�: <% 

2;3/9&(/�://<D�/:83�3:�%< E/8'/<-:�29!/�3%�: <%ģ#=L#;�:/!< !:-!//�25&D-?L5D ?5%2<�3:�-ģ!@/:�-ģE/8ģ
$9%/:�-ģ2565ģ*&29!/�3%�: <%ģ�;%/%ģ2, 2ģE/8ģ1ģ�%< ģ!:-/; 9&ģF .29!/�3%�: <%#=L!//�*&-:�#=L2@ �?5ģFamily 

TubificidaeģE/8-=��: 9�%=�/:-3/:�3/:.�5�29!/�3%�: <%D#�:�9&ģ0.54,ģ0.50ģE/8ģ0.00ģ!:-/; 9&ģD-?L5%;-:D'/=.&D#=.&
�9& 9�%=�/:-3/:�3/:.#:��=/,:*�5�ģWilhm and Dorris (1978)ģ*&/�:-=��: 9�%=�/:-3/:�3/:.5.A�G%��/�ģH < 1.0ģ
2/@'H �/�:�/5� :/�8%5�D'�%E3/��%M;#=L-=�@�2-&9!<#=LH-�D3-:82-!�5�:/5.A�5:09.�5�29!/�3%�: <%ģ 

5.4.2.5 �/5�&:�'8E��/ 

E*/���!5%*?� 

(/�:/!< !:-!//�25&�%< E/8'/<-:�E*/���!5%*?�ģ#=L#;�:/!< !:-!//�25&D-?L5/9%#=Lģ19ģ2<�3:�-,ģ19ģ
!@/:�-ģE/8/9%#=Lģ9ģ$9%/:�-ģ2565ģ*&E*/���!5%*?��;%/%ģ31, 25ģE/8ģ30ģ�%< ģ!:-/; 9&ģF .E*/���!5%*?�-:�#=L2@ 
G%�?5ģCyclotella spp.ģD-?L5#;�://<D�/:83�3: 9�%=�/:-3/:�3/:.�5�E*/���!5%ģ(Diversity Index) *&/�: 9�%=�/:-
3/:�3/:.�5�E*/���!5%*?�ģ-=��:D#�:�9&ģ1.32,ģ2.29ģE/8ģ2.17ģ!:-/; 9&ģD-?L5%;-:D'/=.&D#=.&�9& 9�%=�/:-3/:�3/:.
#:��=/,:*�5�ģWilhm and Dorris (1978)ģ*&/�:ģ5.A�G%��/�ģ1.0ģ�ģH � 3.0ģ2/@'H �/�:�/5�&:�'8E��/D'�%E3/��%M;#=L-=
�@�2-&9!<#=LE*/���!5%*?�5:09.5.A�H �ģ 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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/�O@ 5-34 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

E*/���!5%29!/� 

�:��:/!< !:-!//�25&�%< E/8'/<-:�E*/���!5%29!/� ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ*&
E*/���!5%29!/�ģ�;%/% 12,ģ13ģE/8ģ13ģ�%< ģ!:-/; 9&ģ2;3/9&E*/���!5%29!/�#=L*&-:�2@ �?5ģBrachionus spģģ 9�%=
�/:-3/:�3/:.�5�E*/���!5%29!/�ģ-=��:D#�:�9&ģ1.59,ģ1.63ģE/8ģ1.44ģ!:-/; 9&ģD-?L5%;-:D'/=.&D#=.&�9& 9�%=�/:-
3/:�3/:.#:��=/,:*�5�ģWilhm and Dorris (1978)ģ*&/�:-=��: 9�%=�/:-3/:�3/:.5.A�G%��/�ģ1.0ģ�ģH � 3.0ģ2/@'H �
/�:�/5�&:�'8E��/D'�%E3/��%M;#=L-=�@�2-&9!<#=LE*/���!5%29!/�5:09.5.A�H �ģ 

29!/�3%�: <% 

2;3/9&(/�://<D�/:83�3:�%< E/8'/<-:�29!/�3%�: <%ģ*&29!/�3%�: <%G%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ
�;%/%ģ2, 1ģE/8ģ1ģ�%< ģ!:-/; 9&ģF .29!/�3%�: <%#=L*&-:�#=L2@ �?5ģFamily Tubificidaeģģģ 9�%=�/:-3/:�3/:.�5�
29!/�3%�: <%ģ-=��:D#�:�9&ģ0.50,ģ0.00ģE/8ģ0.00ģ!:-/; 9&ģD-?L5%;-:D'/=.&D#=.&�9& 9�%=�/:-3/:�3/:.#:��=/,:*�5�ģ
Wilhm and Dorris (1978)ģ*&/�:-=��: 9�%=�/:-3/:�3/:.#9M�3- 5.A�G%��/�ģH < 1.0ģ2/@'H �/�:�/5�&:�'8E��/D'�%E3/��
%M;#=L-=�@�2-&9!<#=LH-�D3-:82-!�5�:/5.A�5:09.�5�29!/�3%�: <%ģ 

5.4.2.6 �/5�&:�'8�5� 

E*/���!5%*?� 

(/�:/!< !:-!//�25&E*/���!5%*?�ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ*&E*/���!5%*?��;%/%ģ
32, 23ģE/8ģ28ģ�%< ģ!:-/; 9&ģF .�%< �5�E*/���!5%*?�#=L*&-:�#=L2@ �?5ģOscillatoria spp  ��: 9�%=�/:-3/:�3/:.
#:��=/,:*�5�E*/���!5%*?�-=��:D#�:�9&ģ1.36,ģ1.18ģE/8ģ2.06ģ!:-/; 9&ģD-?L5*<�:/�: 9�%=�/:-3/:�3/:.#:��%< 
*9%$@�!:-2-�:/�5�ģShannon 3 Weiner (1963)ģ*&/�:ģ5.A�G%��/�ģ1.0ģ�ģH � 3.0ģ2/@'H �/�:�/5�&:�'8�5�D'�%E3/��%M;#=L
-=�@�2-&9!<#=LE*/���!5%*?�5:09.5.A�H �ģ 

E*/���!5%29!/� 

�:�(/�:/!< !:-!//�25&E*/���!5%29!/�ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ*&E*/���!5%29!/�
D#�:�9&ģ6,ģ14ģE/8ģ8ģ�%< ģ!:-/; 9&ģF .�%< �5�E*/���!5%29!/�#=L*&-:�#=L2@ �?5ģFilinia sp. -=��: 9�%=�/:-3/:�3/:.
#:��=/,:*�5�E*/���!5%29!/�ģD#�:�9&ģ1.41,ģ1.96ģE/8ģ1.70ģ!:-/; 9&ģD-?L5*<�:/�: 9�%=�/:-3/:�3/:.#:��%< *9%$@�
!:-2-�:/�5�ģShannon 3 Weiner (1963)ģ2/@'/�:�/5�&:�'8�5�D'�%E3/��%M;#=L-=�@�2-&9!<#=LE*/���!5%29!/�5:09.5.A�H �ģ 

29!/�3%�: <% 

(/�:/!< !:-!//�25&29!/�3%�: <%ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ�;%/%�%< 29!/�3%�: <%#=L*&G%
E!�/8�/9M�ģ-=D*=.�ģ1ģ�%< ģF .29!/�3%�: <%#=L!//�*&-:�#=L2@ �?5ģFamily TubificidaeģD-?L5*<�:/�: 9�%=�/:-3/:�3/:.
#:��%< *9%$@�!:-2-�:/�5�ģShannon 3 Weiner (1963)ģ�/5�&:�'8�5�-=��: 9�%=�/:-3/:�3/:.#:��=/,:*�5�29!/�
3%�: <%#=L!//�*&G%E!�/8�/9M�ģ-=��:D#�:�9&ģ0ģ#9M�3- ģ2/@'H �/�:�/5�&:�'8�5�D'�%E3/��%M;#=L-=�@�2-&9!<#=LH-�D3-:82-!�5
�:/5.A�5:09.�5�29!/�3%�: <%ģ 
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F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

5.4.2.7 �/5�#:1�#�&A#�8 

E*/���!5%*?� 

�:�(/�:/!< !:-!//�25&E*/���!5%*?�ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ*&E*/���!5%*?�
D#�:�9&ģ25, 23ģE/8ģ25ģ�%< ģ!:-/; 9&ģF .�%< �5�E*/���!5%*?�#=L*&-:�#=L2@ �?5ģEuglena sppģģ-=��: 9�%=�/:-
3/:�3/:.#:��=/,:*�5�E*/���!5%*?�D#�:�9&ģ1.98,ģ1.54ģE/8ģ1.65ģ!:-/; 9&ģD-?L5*<�:/�: 9�%=�/:-3/:�3/:.#:�
�%< *9%$@�!:-2-�:/�5�ģShannon 3 Weiner (1963)ģ�/5�/:1�/�&A/�8D'�%E3/��%M;#=L-=�@�2-&9!<#=LE*/���!5%*?�5:09.
5.A�H �ģ 

E*/���!5%29!/� 

�:�(/�:/!< !:-!//�25&E*/���!5%29!/�ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ*&E*/���!5%29!/�
D#�:�9&ģ10,ģ23ģE/8ģ11ģ�%< ģ!:-/; 9&ģF .�%< �5�E*/���!5%29!/�#= L*&-:�#=L2@ �?5ģRotaria sp.ģ-=��: 9�%=�/:-
3/:�3/:.#:��=/,:*�5�E*/���!5%29!/�-=��:D#�:�9&ģ0.64 ,ģ1.61,ģE/8ģ1.49ģ!:-/; 9&ģD-? L5*<�:/�: 9�%=�/:-
3/:�3/:.#:��%< *9%$@�!:-2-�:/�5�ģShannon 3 Weiner (1963)ģ*&/�:G%D ?5%2<�3:�-ģ-=��: 9�%=�/:-3/:�3/:.5.A�
G%��/�ģH < 1.0ģ�?5D'�%E3/��%M;#=L-=�@�2-&9!<#=LH-�D3-:82-!�5�:/5.A�5:09.�5�E*/���!5%29!/�ģ2;3/9&G%D ?5%!@/:�-ģE/8
$9%/:�-ģ2565ģ-=��: 9�%=�/:-3/:�3/:.5.A�G%��/�ģ1.0ģ�ģH g 3.0ģ3-:.">��/5�/:1�/�&A/�8D'�%E3/��%M;#=L-=�@�2-&9!<#=L
E*/���!5%29!/�5:09.5.A�H �ģ 

29!/�3%�: <% 

�:�(/�:/!< !:-!//�25&29!/�3%�: <%ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ*&29!/�3%�: <%G%E!�/8
�/9M�D*=.�ģ1ģ�%< ģF .29!/�3%�: <%#=L*&-:�#=L2@ �?5ģFamily Tubificidaeģģ��: 9�%=�/:-3/:�3/:.#:��=/,:*�5�29!/�3%�: <%
#=L!//�*&G%E!�/8�/9M�ģ-=��:D#�:�9&ģ0ģ2/@'H �/�:�/5�/:1�/�&A/�8D'�%E3/��%M;#=L-=�@�2-&9!<#=LH-�D3-:82-!�5�:/5.A�5:09.
�5�29!/�3%�: <%ģ 

5.4.2.8 �/5�E��#�5% 

E*/���!5%*?� 

�:�(/�:/!< !:-!//�25&E*/���!5%*?�ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ*&E*/���!5%*?�
D#�:�9&ģ25, 26ģE/8ģ28ģ�%< ģ!:-/; 9&ģF .�%< �5�E*/���!5%*?�ģ#=L*&-:�#=L2@ �?5 Oscillatoria spp. ģ-=��: 9�%=�/:-
3/:�3/:.#:��=/,:*�5�E*/���!5%*?�-=��:D#�:�9&ģ2.26,ģ1.65ģE/8ģ1.58ģ!:-/; 9&ģD-?L5*<�:/�: 9�%=�/:-3/:�3/:.
#:��%< *9%$@�!:-2-�:/�5�ģShannon 3 Weiner (1963)ģ�/5�E��/�5%D'�%E3/��%M;#=L-=�@�2-&9!<#=LE*/���!5%*?�5:09.
5.A�H �ģ 

E*/���!5%29!/� 

�:�(/�:/!< !:-!//�25&E*/���!5%29!/�ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģģ*&E*/���!5%29!/�
D#�:�9&ģ9,ģ7ģE/8ģ10ģ�%< ģ!:-/; 9&ģF .�%< �5�E*/���!5%29!/�#=L*&-:�#=L2@ �?5ģRotaria sp. -=��: 9�%=�/:-3/:�3/:.
#:��=/,:*�5�E*/���!5%29!/�D#�:�9&ģ1.14,ģ1.00ģE/8ģ1.51ģ!:-/; 9&ģD-?L5*<�:/�: 9�%=�/:-3/:�3/:.#:��%< *9%$@�!:-
2-�:/�5�ģShannon 3 Weiner (1963)ģ�/5�E��/�5%D'�%E3/��%M;#=L-=�@�2-&9!<#=LE*/���!5%29!/�5:09.5.A�H �ģ 
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1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

29!/�3%�: <% 

�:��:/!< !:-!//�25&29!/�3%�: <%ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģģ*&29!/�3%�: <%G%E!�/8�/9M�ģ
D*=.�ģ1ģ�%< ģF .29!/�3%�: <%#=L!//�*&-:�#=L2@ �?5ģFamily Tubificidaeģģ-=��: 9�%=�/:-3/:�3/:.#:��=/,:*�5�29!/�3%�:
 <%#=L!//�*&G%E!�/8�/9M�ģD#�:�9&ģ0ģ#9M�3- ģD-?L5*<�:/�: 9�%=�/:-3/:�3/:.#:��%< *9%$@�!:-2-�:/�5�ģShannon 3 

Weiner (1963)ģ�/5�E��/�5%D'�%E3/��%M;#=L-=�@�2-&9!<#=LH-�D3-:82-!�5�:/5.A�5:09.�5�29!/�3%�: <% 

5.4.2.9 /;#:�2:$:#�8#=L!< �9&#=L�5 #"H���: 

E*/���!5%*?� 

�:�(/�:/!< !:-!//�25&E*/���!5%*?�ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģģ*&E*/���!5%*?�
D#�:�9&ģ23, 24ģE/8ģ27ģ�%< ģ!:-/; 9&ģF .�%< �5�E*/���!5%*?�#=L*&-:�#=L2@ �?5 Oscillatoria spp. -=��: 9�%=�/:-
3/:�3/:.#:��=/,:*�5�E*/���!5%*?�ģD#�:�9&ģ1.29,ģ1.81ģE/8ģ1.19ģ!:-/; 9&ģD-?L5*<�:/�: 9�%=�/:-3/:�3/:.#:�
�%< *9%$@�!:-2-�:/�5�ģShannon 3 Weiner (1963)ģ/;/:�2:$:/�8#=L!< �9&#=L�5 /"H++�:D'�%E3/��%M;#=L-=�@�2-&9!<#=L
E*/���!5%*?�5:09.5.A�H �ģ 

E*/���!5%29!/� 

�:�(/�:/!< !:-!//�25&E*/���!5%29!/�ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģģ*&E*/���!5%29!/�
D#�:�9&ģ9,ģ7ģE/8ģ11ģ�%< ģ!:-/; 9&ģF .�%< �5�E*/���!5%29!/� ģ#= L*&-:�#=L2@ �?5ģRotaria sp.ģģ-=��: 9�%=�/:-
3/:�3/:.#:��=/,:*�5�E*/���!5%29!/�ģD#�:�9&ģ1.56,ģ1.38ģE/8ģ2.10ģ!:-/; 9&ģD-?L5*<�:/�: 9�%=�/:-3/:�3/:.
#:��%< *9%$@�!:-2-�:/�5�ģShannon 3 Weiner (1963)ģ/;/:�2:$:/�8#=L!< �9&#=L�5 /"H++�:D'�%E3/��%M;#=L-=�@�2-&9!<
#=LE*/���!5%29!/�5:09.5.A�H �ģ 

29!/�3%�: <% 

�:�(/�:/!< !:-!//�25&29!/�3%�: <%ģG%D ?5%2<�3:�-ģ!@/:�-ģE/8$9%/:�-ģ2565ģ*&29!/�3%�: <%�;%/%ģ1, 

0ģE/8ģ1ģ�%< ģ!:-/; 9&ģF .29!/�3%�: <%#=L!//�*&-:�#=L2@ �?5ģFamily Tubificidaeģģ-=��: 9�%=�/:-3/:�3/:.#:�
�=/,:*�5�29!/�3%�: <%#=L!//�*&G%E!�/8�/9M�D#�:�9&ģ0ģ#9M�3- ģģD-?L5*<�:/�: 9�%=�/:-3/:�3/:.#:��%< *9%$@�!:-
2-�:/�5�ģShannon 3 Weiner (1963)ģ/;/:�2:$:/�8#=L!< �9&#=L�5 /"H++�:ģD'�%E3/��%M;#=L-=�@�2-&9!<#=LH-�D3-:82-!�5
�:/5.A�5:09.�5�29!/�3%�: <% 
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F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
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1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-7ģģ(/�:#!< !:!!#/�25&E�/���!5%�?�ģ&#<D/��/5�&:��?L5E/8�/5�2:!D2%ģ/9%#=Lģ18ģ2<�3:�!ģ2565 

�%< �5�E�/���!5% 3%�/"�:#%9& 
(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 

�/5�&:��?L5 �/5�2:!D2% 

Phytoplanktonģ(E�/���!5%�?�)    

Division Cyanophyta    

Class Cyanophyceae    

Merismopedia spp. COLONY 288,000 310,000 

Microcystis aeruginosa COLONY 429,030 330,000 

Oscillatoria spp. FILAMENT 2,745,000 3030,000 

Anabaena spp. FILAMENT - 93,300 

Division Chlorophyta    

Class Chlorophyceae    

Eudorina elegans COLONY 186,031 - 

Gonium spp. COLONY 27,000 - 

Pandorina morum COLONY 114,030 333,300 

Spondylomorum quarternarium COLONY 281,970 306,700 

Pediastrum spp. COLONY 459,000 323,300 

Coelastrum spp. COLONY  108,000 276,700 

Closteriopsis longissima CELL 47,970 106,700 

Dictyosphaerium spp. COLONY  90,000 - 

Selenasturm spp. COLONY 18,000 - 

Actinastrum spp. COLONY 279,000 423,300 

Micractinium spp. COLONY 420,030 163,300 

Crucigenia spp. COLONY 288,000 150,000 

Scenedesmus spp. COLONY 900,000 823,300 

Closterium spp. CELL 90,000 153,300 

Euastrum spp. CELL - 480,000 

Staurastrum spp. CELL 200,970 - 

Class Euglenophyceae    

Euglena spp. CELL 6,117,030 6,043,300 

Phacus spp. CELL 506,970 360,000 

Strombomonas spp. CELL - 573,300 

Trachelomonas spp. CELL 2,387,970 570,000 

T.volvocina CELL 1,046,970 156,700 

Division Chromophyta    

Class Bacillariophyceae    

Cyclotella spp. CELL 14,060,970 14,666,701 

Aulacoseira granulate FILAMENT 486,000 660,000 

Synedra rumpens CELL 198,000 526,700 

Division Chromophyta    

Class Bacillariophyceae    

S.ulna CELL 42,030 306,700 

Gyrosigama spp. CELL 234,000 290,000 

Navicula spp. CELL 605,970 650,000 

Suriella spp. CELL 101,970 323,300 

 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
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1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-7ģģ(/�:#!< !:!!#/�25&E�/���!5%�?�ģ&#<D/��/5�&:��?L5E/8�/5�2:!D2%ģ/9%#=Lģ18ģ2<�3:�!ģ2565ģ
(!�5) 

�%< �5�E�/���!5% 3%�/"�:#%9& 
(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 

�/5�&:��?L5 �/5�2:!D2% 

Class Chrysophyceae    

Isthmochloron spp. CELL 42,030 - 

#/!E�/���!5%�?� 32,801,941 32,429,901 

 9�%=�;%/%2<L�-=�=/<!//-ģ(S) 30 27 
 9�%=�/:-3/:�3/:. (H) 2.07 2.06 

 9�%=��:�/:-2- @/�5��:/�/8�:. (E) 0.61 0.63 

3!:"D3!@ : ��: 9�%=�/:-3/:�3/:. 

  H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 
 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 

 

!:#:�#=Lģ5-8ģģ(/�:#!< !:!!#/�25&E�/���!5%�?�ģ&#<D/��/5�&:��?L5E/8�/5�2:!D2%ģ/9%#=Lģ18ģ!@/:�!ģ2565 

�%< �5�E�/���!5% 3%�/"�:#%9& 
(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 

�/5�&:��?L5 �/5�2:!D2% 

Phytoplanktonģ(E�/���!5%�?�)    

Division Cyanophyta    

Class Cyanophyceae    

Family Chroococcaceae    

Merismopedia spp. COLONY - 50,727 

Microcystisģaeruginosa COLONY 17,925 66,220 

Family Oscillatoriaceae    
Oscillatoria spp. FILAMENT 1,977,547 3,687,546 

Family Nostocaceae    

Anabaenaģspp. FILAMENT 6,280 34,516 

Division Chlorophyta    

Class Chlorophyceae    

Family Chlamydomodaceae    

Eudorina elegans COLONY 41,685 32,402 

Pandorina morum COLONY 45,719 109,908 

Family Spondylomoraceae    

Spondylomorum quarternarium COLONY 7,168 65,522 

Family Hydrodictyaceae    

Pediastrum spp. COLONY 35,862 90,886 

Family Coelastraceae    

Coelastrum spp. COLONY  13,891 6,341 

Family Oocystaceae    

Dictyosphaerium spp. COLONY  - 47,916 

Selenasturm spp. COLONY - 11,266 

 
  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-8ģģ(/�:#!< !:!!#/�25&E�/���!5%�?�ģ&#<D/��/5�&:��?L5E/8�/5�2:!D2%ģ/9%#=Lģ18ģ!@/:�!ģ2565ģ(!�5) 

�%< �5�E�/���!5% 3%�/"�:#%9& 
(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 

�/5�&:��?L5 �/5�2:!D2% 

Family Scenedesmaceae    

Actinastrum spp. COLONY 60,510 66,220 

Micractinium spp. COLONY 15,235 59,181 

Crucigenia spp. COLONY 16,136 79,620 

Scenedesmus spp. COLONY 42,586 137,385 

Family Desmidiaceae    

Closterium spp. CELL 6,280 59,879 

Staurastrum spp. CELL 6,280 60,598 

Class Euglenophyceae    
Family Euglenaceae    
Euglena spp. CELL 441,048 1,676,788 
Phacus spp. CELL 149,257 798,944 
Strombomonas spp. CELL 19,269 70,447 
Trachelomonas spp. CELL 73,957 138,801 
T.volvocina CELL 25,549 110,606 
Division Chromophyta    
Class Bacillariophyceae    
Cyclotella spp. CELL 35,862 441,744 
Family Aulacoseiraceae    
Aulacoseira granulate FILAMENT 71,711 155,710 
Family Fragilariaceae    
Synedra rumpens CELL - 98,643 
S.ulna CELL - 126,817 
Family Naviculaceae    
Gyrosigama spp. CELL 6,280 77,506 
Navicula spp. CELL 42,129 77,506 
Family Surirellaceae    
Suriella spp. CELL 17,925 28,175 
Class Chrysophyceae    
Family Centritractaceae    
Centritractus  spp. CELL 4,034 12,682 
Family Pleurochloridaceae    
Isthmochloron spp. CELL 5,823 29,591 
Class Dinophyceae    
Family Peridiniaceae    
Peridinium  spp. CELL 15,235 - 
#/!E�/���!5%�?� 3,201,183 8,510,093 
 9�%=�;%/%2<L�-=�=/<!//-ģ(S) 27 31 
 9�%=�/:-3/:�3/:.ģ(H) 1.60 2.09 
 9�%=��:�/:-2- @/�5��:/�/8�:.ģ(E) 0.49 0.61 
3!:"D3!@ : ��: 9�%=�/:-3/:�3/:. 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 
 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
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1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-9ģģ(/�:#!< !:!!#/�25&E�/���!5%�?�ģ&#<D/��/5�&:��?L5E/8�/5�2:!D2%ģ/9%#=Lģ8ģ$9%/:�!ģ2565 

�%< �5�E�/���!5% 3%�/"�:#%9& 
(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 

�/5�&:��?L5 �/5�2:!D2% 

Phytoplanktonģ(E�/���!5%�?�)    

Division Cyanophyta    

Class Cyanophyceae    

Family Chroococcaceae    

Merismopedia spp. COLONY - 178,888 

Microcystisģaeruginosa COLONY 92,105 - 
Family Oscillatoriaceae    
Oscillatoria spp. FILAMENT 6,398,191 33,798,183 

Spirulina  spp. FILAMENT - 117,741 
Family Nostocaceae    

Anabaenaģspp. FILAMENT 128,986 31,729 

Division Chlorophyta    

Class Chlorophyceae    

Family Chlamydomodaceae    

Pandorina morum COLONY 23,466 90,565 

Family Spondylomoraceae    

Spondylomorum quarternarium COLONY - 151,712 

Family Coccomyxaceae    
Elakatothrix gelatinosa COLONY - 31,729 
Family Hydrodictyaceae    

Pediastrum spp. COLONY 428,764 1,727,933 

Family Coelastraceae    

Coelastrum spp. COLONY  46,882 95,117 

Family Oocystaceae    

Dictyosphaerium spp. COLONY  53,615 63,389 

Kirchneriella  spp. COLONY - 29,419 

Family Scenedesmaceae    

Actinastrum spp. COLONY 1,015,004 4,416,136 

Micractinium spp. COLONY 46,882 894,574 

Crucigenia spp. COLONY - 63,389 

Scenedesmus spp. COLONY 576,191 2,663,270 

Family Desmidiaceae    

Closterium spp. CELL 155,768 355,533 

Staurastrum spp. CELL 286,412 634,090 

Class Euglenophyceae    
Family Euglenaceae    
Euglena spp. CELL 2,713,376 10,596,485 
Phacus spp. CELL 1,490,699 4,266,667 
Strombomonas spp. CELL 202,649 391,814 
Trachelomonas spp. CELL 587,899 240,034 
T.volvocina CELL 164,160 276,315 
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1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-9ģģ(/�:#!< !:!!#/�25&E�/���!5%�?�ģ&#<D/��/5�&:��?L5E/8�/5�2:!D2%ģ/9%#=Lģ8ģ$9%/:�!ģ2565ģ(!�5) 

�%< �5�E�/���!5% 3%�/"�:#%9& 
(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 

�/5�&:��?L5 �/5�2:!D2% 

Division Chromophyta    

Class Bacillariophyceae    

Cyclotella spp. CELL 587,899 2,183,134 

Family Aulacoseiraceae    
Aulacoseira granulate FILAMENT 3,075,160 1,125,572 
Family Fragilariaceae    
Synedra rumpens CELL 333,293 242,344 
S.ulna CELL 23,466 - 
Family Naviculaceae    
Navicula spp. CELL 46,882 120,051 
Family Pleurochloridaceae    
Isthmochloron spp. CELL 65,323 63,389 
Family Ceratiaceae    
Ceratium  spp. CELL 108,887 - 
Class Dinophyceae    
Family Peridiniaceae    
Peridinium  spp. CELL 743,666 - 

#/!E�/���!5%�?� 19,395,625 64,849,202 
 9�%=�;%/%2<L�-=�=/<!//-ģ(S) 25 27 
 9�%=�/:-3/:�3/:. (H) 2.13 1.72 

 9�%=��:�/:-2- @/�5��:/�/8�:. (E) 0.66 0.52 

3!:"D3!@ : ��: 9�%=�/:-3/:�3/:. 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 
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1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=L 5-10ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%�?�ģ&#<D/��/5�&:�H2�H�� 
/9%#=Lģ15ģ2<�3:�!ģ�.0.2565 

�%< E�/���!5%�?� 
'#<!:�E�/���!5%�?�ģ(D�//�!�5/A�&:0��D!!#) 

�/5�&:�H2�H�� 
Division Cyanophyta  

ģ Class Cyanophyceae  

    Order Nostocales  

 Family Oscillatoriaceae  

 1. Oscillatoria  brevis 180,000 

 2. Oscillatoria  sp. 3,878,000 

 3. Oscillatoria  tenuis 609,000 

 4. Spirulina  platensis 222,000 

 Family Nostocaceae  

   5. Raphidiopsis  sp. 776,000 

Division Chlorophyta  

ģ Class Chlorophyceae  

    Order Volvocales  

 Family Volvocaceae  

 6. Eudorina  elegans 42,000 

 7. Gonium  sociale 14,000 

 Family Spondylomoraceae  

 8. Spondylomorum  guarternarium 208,000 

    Order Chlorococcales  

 Family Hydrodictyaceae  

 9. Pediastrum  duplex 69,000 

 Family Oocystaceae  

 10. Ankistrodesmus  falcatus 111,000 

 Family Scenedesmaceae  

 11. Actinastrum  hantzschii 55,000 

  12. Crucigenia  apiculata 42,000 

 13. Scenedesmus  opoliensis 69,000 

    Order Ulotrichales  

 Family Ulotrichaceae  

 14. Ulothrix  sp. 443,000 

 15. Ulothrix  variabilis 152,000 

    Order Zygematales  

 Family Desmidiaceae  

 16. Closterium  gracile 28,000 
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�%< E�/���!5%�?� 
'#<!:�E�/���!5%�?�ģ(D�//�!�5/A�&:0��D!!#) 

�/5�&:�H2�H�� 
ģ Class Euglenophyceae  

    Order Euglenales  

 Family Euglenaceae  

 17. Euglena  acus 55,000 

 18. Euglena  viridis 55,000 

 19. Lepocinclis  ovum 166,000 

 20. Phacus  longicauda 14,000 

 21. Phacus  platalea 28,000 

 22. Trachelomonas  hispida 14,000 

Division Chromophyta  

ģ Class Bacillariophyceae  

    Order Biddulphiales  

      Suborder Coscinodiscineae  

 Family Thalassiosiraceae  

 23. Cyclotella  stelligera 831,000 

 24. Stephanodiscus  hantzschii 14,000 

 Family Aulacoseiraceae  

 25. Aulacoseira  granulata 1,053,000 

    Order Bacillariales  

       Suborder Fragilariineae  

 Family Fragilariaceae  

 26. Fragilaria  capucina  111,000 

      Suborder Bacillariineae  

 Family Naviculaceae  

 27. Navicula  cuspidata 14,000 

 28. Pinnularia  gibba 55,000 

�%< E�/���!5%�?� 28 

'#<!:�E�/���!5%�?�#/! 9,308,000 

 9�%=�/:!3/:�3/:"E�/���!5%�?� 2.18 

 9�%=�/:!2!L;D2!5E�/���!5%�?� 0.65 

 

  

3!:"D3!@ : ��: 9�%=�/:-3/:�3/:.  

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 
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!:#:�#=Lģ5-11ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%�?�ģ&#<D/��/5�&:�H2�H��ģ 
/9%#=Lģ18ģ!@/:�!ģ�.0.2565 

�%< E�/���!5%�?� 
'#<!:�E�/���!5%�?�ģ(D�//�!�5/A�&:0��D!!#) 

�/5�&:�H2�H�� 
Division Cyanophyta  

ģ Class Cyanophyceae  

    Order Nostocales  

 Family Oscillatoriaceae  

 1. Oscillatoria  brevis 725,000 

 2. Oscillatoria  planctonica 3,108,000 

 3. Oscillatoria  princeps 104,000 

 4. Oscillatoria  rubescens 363,000 

 5. Oscillatoria  sp. 3,238,000 

 6. Oscillatoria  tenuis 1,684,000 

 7. Spirulina  platensis 26,000 

Division Chlorophyta  

ģ Class Chlorophyceae  

    Order Volvocales  

 Family Volvocaceae  

 8. Eudorina  elegans 78,000 

 9. Gonium  pectorale 26,000 

    Order Chlorococcales  

 Family Oocystaceae  

 10. Dictyosphaerium  pulchellum 13,000 

 11. Oocystis  elliptica 26,000 

 Family Scenedesmaceae  

 12. Actinastrum  gracillimum 13,000 

 13. Scenedesmus  dimorphus 13,000 

    Order Zygematales  

 Family Desmidiaceae  

 14. Closterium  sp. 13,000 

ģ Class Euglenophyceae  

    Order Euglenales  

 Family Euglenaceae  

 15. Euglena  acus 130,000 

 16. Euglena  oxyuris 65,000 

 17. Euglena  sp. 52,000 
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1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-11ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%�?�ģ&#<D/��/5�&:�H2�H��ģ 
/9%#=Lģ18ģ!@/:�!ģ�.0.2565ģ(!�5) 

�%< E�/���!5%�?� 
'#<!:�E�/���!5%�?�ģ(D�//�!�5/A�&:0��D!!#) 

�/5�&:�H2�H�� 
ģ Class Euglenophyceae  

    Order Euglenales  

 Family Euglenaceae  

 18. Euglena  viridis 155,000 

 19. Lepocinclis  ovum 311,000 

 20. Phacus  angulatus 65,000 

 21. Phacus  longicauda 26,000 

 22. Phacus  myersi 13,000 

 23. Phacus  tortus 91,000 

 24. Strombomonas  gibberosa 52,000 

 25. Strombomonas  girardiana 39,000 

 26. Trachelomonas  hispida 13,000 

Division Chromophyta  

ģ Class Bacillariophyceae  

    Order Biddulphiales  

      Suborder Coscinodiscineae  

 Family Aulacoseiraceae  

 27. Aulacoseira  granulata 220,000 

    Order Bacillariales  

       Suborder Fragilariineae  

 Family Fragilariaceae  

 28. Fragilaria  capucina  13,000 

 29. Synedra  acus 52,000 

 30. Synedra  ulna 13,000 

      Suborder Bacillariineae  

 Family Eunotiaceae  

 31. Eunotia  pectinalis 39,000 

�%< E�/���!5%�?� 31 

'#<!:�E�/���!5%�?�#/! 10,779,000 

 9�%=�/:!3/:�3/:"E�/���!5%�?� 2.02 

 9�%=�/:!2!L;D2!5E�/���!5%�?� 0.59 

  

3!:"D3!@ : ��: 9�%=�/:-3/:�3/:.  

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 
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!:#:�#=Lģ5-12ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%�?�ģ&#<D/��/5�&:�H2�H�� 
/9%#=Lģ6ģ$9%/:�!ģ�.0.2565 

�%< E�/���!5%�?� 
'#<!:�E�/���!5%�?�ģ(D�//�!�5/A�&:0��D!!#) 

�/5�&:�H2�H�� 
Division Cyanophyta  

ģ Class Cyanophyceae  

    Order Nostocales  

 Family Oscillatoriaceae  

 1. Oscillatoria  sp. 585,000 

 2. Oscillatoria  tenuis 15,000 

 Family Nostocaceae  

 3. Cylindrospermum  sp. 31,000 

Division Chlorophyta  

ģ Class Chlorophyceae  

    Order Volvocales  

 Family Spondylomoraceae  

 4. Spondylomorum  quarternarium 1,186,000 

     Order Chlorococcales  

 Family Hydrodictyaceae  

 5. Pediastrum  duplex 31,000 

 Family Coelastraceae  

 6. Coelastrum  microporum 31,000 

 Family Oocystaceae  

 7. Ankistrodesmus  falcatus 200,000 

 8. Oocystis  lacustris 31,000 

 Family Scenedesmaceae  

 9. Actinastrum  hantzschii 15,000 

 10. Micractinium  pusillum 15,000 

    Order Zygematales  

 Family Desmidiaceae  

 11. Closterium  gracile 15,000 

ģ Class Euglenophyceae  

    Order Euglenales  

 Family Euglenaceae  

 12. Euglena  acus 62,000 

 13. Euglena  oxyuris 15,000 

 14. Euglena  sp. 31,000 
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/9%#=Lģ6ģ$9%/:�!ģ�.0.2565ģ(!�5) 

�%< E�/���!5%�?� 
'#<!:�E�/���!5%�?�ģ(D�//�!�5/A�&:0��D!!#) 

�/5�&:�H2�H�� 
ģ Class Euglenophyceae  

    Order Euglenales  

 Family Euglenaceae  

 15. Euglena  viridis 31,000 

 16. Lepocinclis  ovum 92,000 

 17. Phacus  hamatus 15,000 

 18. Phacus  longicauda 15,000 

 19. Phacus  myersi 15,000 

 20. Phacus  sp. 31,000 

 21. Trachelomonas  crebea 15,000 

 22. Trachelomonas  hispida 46,000 

Division Chromophyta  

ģ Class Bacillariophyceae  

    Order Biddulphiales  

      Suborder Coscinodiscineae  

 Family Thalassiosiraceae  

 23. Cyclotella  stelligera 46,000 

 Family Aulacoseiraceae  

 24. Aulacoseura  baicalensis 15,000 

    Order Bacillariales  

       Suborder Fragilariineae  

 Family Fragilariaceae  

 25. Synedra  rumpens 15,000 

Suborder Bacillariineae  

 Family Naviculaceae  

 26. Nitzschia  reversa 15,000 

�%< E�/���!5%�?� 26 

'#<!:�E�/���!5%�?� 2,614,000 

 9�%=�/:!3/:�3/:"E�/���!5%�?� 1.96 

 9�%=�/:!2!L;D2!5E�/���!5%�?� 0.60 

3!:"D3!@ : ��: 9�%=�/:-3/:�3/:.  

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 
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!:#:�#=Lģ5-13ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%�?�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=L 19 2<�3:�!ģ2565 

�%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Phytoplankton (E�/���!5%�?�)        

Division Cyanophyta        

Class Cyanophyceae        

Family Chroococcaceae        

Merismopedia spp. COLONY 176,701 105,284 127,814 103,102 51,510 111,000 

Microcystis aeruginosa COLONY 303,300 57,736 92,145 124,783 29,434 78,000 

Family Oscillatoriaceae        

Oscillatoria spp. FILAMENT 26,840,000 6,213,974 5,618,816 892,003 151,267 11,124,000 

Anabaena spp. FILAMENT - - - 9,767 - - 
Division Chlorophyta        

Class Chlorophyceae        

Family Chlamydomodaceae        

Eudorina elegans COLONY 93,300 31,687 41,614 - - 98,010 

Gonium spp. COLONY - 57,736 62,421 103,102 35,150 - 
Pandorina morum COLONY 613,300 623,785 1,025,478 119,379 87,493 53,010 

Family Spondylomoraceae        

Spondylomorum quarternarium COLONY 316,700 280,767 97,109 106,357 164,340 123,990 

Family Hydrodictyaceae        

Pediastrum spp. COLONY 163,300 93,974 184,289 - 11,455 128,011 

Family Coelastraceae        

Coelastrum spp. COLONY  150,000 81,510 42,595 - 69,489 - 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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/�O@ 5-49 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-13ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%�?�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=L 19 2<�3:�!ģ2565ģ(!�5-1) 

�%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Family Oocystaceae        

Closteriopsis longissima CELL - 92,819 95,117 - 69,489 - 
Dictyosphaerium spp. COLONY  46,700 60,012 27,733 - - 14,010 

Selenasturm spp. COLONY 120,000 - 48,540 17,352 - - 
Family Scenedesmaceae        

Actinastrum spp. COLONY 806,700 186,793 157,538 110,687 83,397 36,000 

Micractinium spp. COLONY 303,300 88,302 256,608 - - - 
Crucigenia spp. COLONY 30,000 58,857 31,716 - 71,133 - 
Scenedesmus spp. COLONY 916,700 207,170 380,468 419,958 29,434 321,000 

Family Desmidiaceae        

Closterium spp. CELL 133,300 10,189 43,606 - 14,717 36,000 

Euastrum spp. CELL       

Staurastrum spp. CELL 120,000 209,446 77,283 46,652 - 12,990 

Class Euglenophyceae        

Family Euglenaceae        

Euglena spp. CELL 3,756,701 1,548,680 1,684,370 694,493 1,617,225 1,527,990 

Phacus spp. CELL 1,286,700 280,767 974,947 175,797 420,244 852,000 

Strombomonas spp. CELL 190,000 146,038 92,145 84,643 32,697 83,010 

Trachelomonas spp. CELL 1,483,301 362,276 430,998 628,309 667,980 198,000 

T.volvocina CELL 400,000 253,597 238,773 222,448 284,529 83,010 

  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-50 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-13ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%�?�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=L 19 2<�3:�!ģ2565ģ(!�5-2) 

�%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Division Chromophyta        

Class Bacillariophyceae        

Cyclotella spp. CELL 6,090,000 23,009,434 25,941,109 4,809,426 793,074 552,000 

Family aulacoseiraceae        

Aulacoseira granulate FILAMENT 1,453,301 229,823 110,960 157,338 63,774 228,000 

Family Fragilariaceae        

Synedra rumpens CELL 260,000 43,031 238,773 60,780 89,946 45,990 

S.ulna CELL 120,000 40,755 110,960 106,357 29,434 26,011 

Family Naviculaceae        

Gyrosigama spp. CELL 156,700 91,699 83,228 53,163 29,434 - 
Navicula spp. CELL 1,033,300 243,408 239,784 233,321 29,434 63,000 

Pinnulania spp. CELL - - - - - 36,000 

Family Surirellaceae        

Suriella spp. CELL - 10,189 143,657 59,674 11,455 - 
Class Chrysophyceae        

Family Pleurochloridaceae        

Isthmochloridaceae spp. CELL 150,000 109,800 12,871 15,204 16,361 - 
 

 

  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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/�O@ 5-51 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-13ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%�?�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=L 19 2<�3:�!ģ2565ģ(!�5-3) 

�%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Class Dinophyceae        

Family Peridiniaceae        

Peridinium spp. CELL - 15,861 31,716 42,322 - - 
#/!E�/���!5%�?� 47,513,304 34,845,399 38,745,181 9,396,417 4,884,406 15,831,032 

 9�%=�;%/%2<L�!=�=/<!#/!ģ(S) 28 31 32 25 25 23 

 9�%=�/:!3/:�3/:" (H) 1.75 1.32 1.36 1.98 2.26 1.29 

 9�%=��:�/:!2! @/�5��:#�#8�:" (J) 0.53 0.38 0.39 0.62 0.70 0.41 

3!:"D3!@ģ: ��: 9�%=�/:-3/:�3/:.#:��=/,:* 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < Hģ< 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 

 

  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-52 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-14ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%�?�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=Lģ19 !@/:�!ģ2565 

�%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Phytoplankton (E�/���!5%�?�)        

Class Cyanophyceae        

Family Chroococcaceae        

Chroococcaceae spp. COLONY - - - - 5,888 - 
Merismopedia spp. COLONY 37,307 14,556 - - 12,747 - 

Microcystis aeruginosa COLONY - - - 294,410 39,240 - 

Family Oscillatoriaceae        

Oscillatoria spp. FILAMENT 26,097,442 4,347,713 63,629,109 6,562,838 5,137,683 1,466,922 

Division Chlorophyta        

Class Chlorophyceae        

Family Chlamydomodaceae        

Eudorina elegans COLONY - 14,556 - - - - 

Gonium spp. COLONY 53,302 - - - - 5,888 

Pandorina morum COLONY 1,279,548 87,403 317,007 1,024,268 93,227 133,437 

Family Spondylomoraceae        

Spondylomorum quarternarium COLONY 662,446 15,699 1,397,028 5,090,793 655,468 - 

Family Coccomyxaceae        

Elakatothrix gelatinosa COLONY 17,314 - - - - - 

Family Hydrodictyaceae        

Pediastrum spp. COLONY 238,596 1,021,940 1,268,175 481,451 104,000 27,465 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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/�O@ 5-53 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-14ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%�?�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=Lģ19 !@/:�!ģ2565ģ(!�5-1) 

�%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Family Coelastraceae        

Coelastrum spp. COLONY  178,617 207,313 108,939 122,640 13,747 13,747 

Family Oocystaceae        

Ankistrodesmus spp. CELL - - - 42,966 - - 

Dictyosphaerium spp. COLONY  18,674 22,423 - - - - 

Selenasturm spp. COLONY - - - - - 5,888 

Family Scenedesmaceae        

Actinastrum spp. COLONY 2,293,869 1,179,937 1,159,236 392,577 19,635 8,832 

Micractinium spp. COLONY 235,917 410,121 - 42,966 5,888 5,888 

Crucigenia spp. COLONY - 62,762 188,302 - - - 

Scenedesmus spp. COLONY 1,323,532 1,601,251 3,180,468 257,608 71,620 113,832 

Family Desmidiaceae        

Closterium spp. CELL 253,231 377,614 158,578 420,177 8,832 8,832 

Euastrum spp. CELL - - - - - 5,888 

Staurastrum spp. CELL 554,484 506,499 525,075 208,571 28,466 8,832 

Class Euglenophyceae        

Family Euglenaceae        

Euglena spp. CELL 7,570,641 5,003,233 4,488,323 36,463,758 3,413,691 2,663,054 

Phacus spp. CELL 1,340,846 592,759 1,406,986 4,544,940 1,041,090 829,145 

Strombomonas spp. CELL 165,262 342,888 277,474 1,269,640 59,845 121,663 

        



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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/�O@ 5-54 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-14ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%�?�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=Lģ19 !@/:�!ģ2565ģ(!�5-2) 

�%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Trachelomonas volvocina CELL 37,307 29,146 59,448 460,015 41,212 39,240 

T. volvocina CELL 221,242 94,126 396,370 1,784,855 236,466 171,705 

Division Chromophyta        

Class Bacillariophyceae        

Cyclotella spp. CELL 11,987,757 1,418,613 2,902,994 438,578 75,565 359,129 

Family aulacoseiraceae        

Aulacoseira granulate FILAMENT 149,268 237,568 614,247 493,780 273,762 238,438 

Family Fragilariaceae        

Synedra rumpens CELL 499,824 380,975 723,334 122,640 13,747 40,241 

S.ulna CELL - - - - - - 

Family Naviculaceae        

Gyrosigama spp. CELL 18,674 - 208,068 - 48,071 13,747 

Navicula spp. CELL 53,302 89,655 871,954 42,966 175,650 77,507 

Pinnulania spp. CELL - - - - - - 

Family Surirellaceae        

Suriella spp. CELL - - 287,283 - 19,635 5,888 

 Class Chrysophyceae        

Family Pleurochloridaceae        

 

  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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/�O@ 5-55 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-14ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%�?�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=Lģ19 !@/:�!ģ2565ģ(!�5-3) 

�%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
 Class Dinophyceae        

Family Peridiniaceae        

Peridinium spp. CELL 106,643 275,655 198,111 42,966 8,832 8,832 

#/!E�/���!5%�?� 55,432,352 18,365,770 84,465,639 60,642,205 11,609,895 6,374,040 
 9�%=�;%/%2<L�!=�=/<!#/!ģ(S) 26 25 23 23 26 24 

 9�%=�/:!3/:�3/:" (H) 1.69 2.29 1.18 1.54 1.65 1.81 

 9�%=��:�/:!2! @/�5��:#�#8�:" (J) 0.52 0.71 0.38 0.49 0.51 0.57 

3!:"D3!@ģ: ��: 9�%=�/:-3/:�3/:.#:��=/,:* 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < Hģ< 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 

 
  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
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/�O@ 5-56 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-15ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%�?�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=L 9 $9%/:�!ģ2565 

�%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Phytoplankton (E�/���!5%�?�)        

Division Cyanophyta        

Class Cyanophyceae        

Family Chroococcaceae        

Merismopedia spp. COLONY - 136,139 - 68,671 173,241 64,254 

Microcystis aeruginosa COLONY 85,563 146,665 63,374 365,583 161,321 - 

Family Oscillatoriaceae        

Oscillatoria spp. FILAMENT 11,827,389 13,776,177 7,166,038 28,052,252 27,478,302 17,024,151 

Spirulina spp. FILAMENT - 141,402 151,676 323,850 594,467 410,935 

Family Nostocaceae        

Anabaena spp. FILAMENT 285,187 36,686 63,374 95,683 38,807 91,801 

Division Chlorophyta        

Class Chlorophyceae        

Family Chlamydomodaceae        

Pandorina morum COLONY 87,735 403,230 20,378 269,900 197,170 32,162 

Family Spondylomoraceae        

Spondylomorum quarternarium COLONY - 36,686 20,378 517,645 - 64,254 

Family Coccomyxaceae            

Elakatothrix gelatinosa   COLONY - 138,809 - - - - 

Family Hydrodictyaceae        

Pediastrum spp. COLONY 873,200 968,835 251,321 679,570 489,967 371,887 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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/�O@ 5-57 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-15ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%�?�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=L 9 $9%/:�!ģ2565ģ(!�5-1) 

�%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Division Chlorophyta        

Class Chlorophyceae        

Family Coelastraceae        

Coelastrum spp. COLONY 122,882 214,882 185,638 68,671 200,128 64,254 

Family Oocystaceae        

Closteriopsis longissima CELL - 206,839 63,374 - - - 

Dictyosphaerium spp. COLONY  30,737 - - - 38,807 - 

Kirchneriella spp. COLONY - - 31,721 68,671 - - 

Family Scenedesmaceae        

Actinastrum spp. COLONY 794,219 2,723,310 366,793 920,029 722,986 814,915 

Micractinium spp. COLONY 164,544 563,013 90,544 - 26,887 154,124 

Crucigenia spp. COLONY - 36,686 - - - 59,709 

Scenedesmus spp. COLONY 739,327 2,568,790 330,589 807,197 552,702 727,728 

Family Desmidiaceae        

Closterium spp. CELL 340,079 678,177 117,714 375,372 627,359 199,717 

Staurastrum spp. CELL 598,939 560,342 233,185 257,608 83,618 32,162 

Class Euglenophyceae        

Family Euglenaceae        

Euglena spp. CELL 4,269,378 11,529,468 1,329,080 10,372,968 9,407,420 1,827,273 

Phacus spp. CELL 1,836,306 4,506,538 1,306,393 6,616,844 3,904,590 787,367 

Strombomonas spp. CELL 252,279 649,425 117,714 414,602 158,364 64,254 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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/�O@ 5-58 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-15ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%�?�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=L 9 $9%/:�!ģ2565ģ(!�5-2) 

�%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Division Chlorophyta        

Class Euglenophyceae        

Family Euglenaceae        

Trachelomonas hispida CELL 285,187 73,293 237,763 780,185 525,817 484,349 

T.volvocina CELL 92,145 225,221 158,468 502,925 119,467 32,162 

Division Chromophyta        

Class Bacillariophyceae        

Family Thalassiosiraceae        

Cyclotella spp. CELL 1,081,578 1,379,998 744,929 885,657 731,949 856,464 

Family Aulacoseiraceae        

Aulacoseira granulata FILAMENT 4,115,761 707,007 1,686,770 485,775 800,600 1,384,246 

Family Fragilariaceae        

Synedra rumpens CELL 1,827,553 835,289 326,038 323,850 525,817 548,617 

S.ulna CELL - 36,686 - - 41,854 32,162 

Family Naviculaceae        

Gyrosigama spp. CELL - - - - 74,656 32,162 

Navicula spp. CELL 300,589 340,385 63,374 98,112 696,100 401,707 

Family Bacillariaceae        

Nitzschia spp. CELL 28,499 - - - - 149,237 

Family Surirellaceae        

Surirella spp. CELL 61,408 - 31,721 - - - 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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/�O@ 5-59 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-15ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%�?�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=L 9 $9%/:�!ģ2565ģ(!�5-3) 

�%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Division Chromophyta        

Class Chrysophyceae        

Family Pleurochloridaceae        

Isthmochloron spp. CELL 85,563 73,293 20,378 130,056 38,807 - 

Class Dinophyceae        

Family Ceratiaceae        

Ceratium spp. CELL 201,862 73,293 31,721 - 26,887 - 

Family Peridiniaceae        

Peridinium spp. CELL 258,860 141,402 88,302 34,373 41,854 468,302 

#/!E�/���!5%�?� 30,646,769 43,907,779 15,298,721 53,516,069 48,479,945 27,191,409 

 9�%=�;%/%2<L�!=�=/<!#/!ģ(S) 26 30 28 25 28 27 

 9�%=�/:!3/:�3/:" (H) 2.17 2.17 2.06 1.65 1.58 1.19 

 9�%=��:�/:!2! @/�5��:#�#8�:" (J) 0.67 0.64 0.62 0.51 0.47 0.51 

3!:"D3!@ģ: ��: 9�%=�/:-3/:�3/:.#:��=/,:* 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < Hģ< 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 

 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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/�O@ 5-60 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-16ģģ(/�:#!< !:!!#/�25&E�/���!5%29!/�ģ&#<D/��/5�&:��?L5E/8�/5�2:!D2%ģ/9%#=Lģ18ģ2<�3:�!ģ2565 

�%< �5�E�/���!5% 3%�/"�:#%9& 
(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 

�/5�&:��?L5 �/5�2:!D2% 

Zooplankton (E�/���!5%29!/�)    

Phylum Protozoa    

Class Sarcodina    

Arcella sp. CELL 6,675 2,523 

Class Ciliata    

Vorticella sp. CELL 33,325 47,417 

Paramecium sp. CELL 5,825 - 

Phylum Nematoda    

Unknown Nematode INDIVIDUAL - 626 

Phylum Gastrotricha 

Chetonotus sp. INDIVIDUAL 

 

- 

 

1271 

Phylum Rotifera    

Class Monogononta    

Anuraeopsis sp. INDIVIDUAL - 1271 

Brachionus sp. INDIVIDUAL 94,175 159,947 

Lecane sp. INDIVIDUAL 3,325 6,316 

Filinia sp. INDIVIDUAL 70,000 135,935 

Hexarthra sp. INDIVIDUAL - 6,316 

Synchaeta sp. INDIVIDUAL - 1,271 

Polyarthra sp. INDIVIDUAL 27,500 15,174 

Asplanchna sp. INDIVIDUAL - 4,420 

Lepadella sp. INDIVIDUAL 1,675 - 

Class Digononta    

Rotaria sp. INDIVIDUAL 26,675 202,945 

Phylum Arthropoda    

Class Crustacea    

Cyclopoid Copepod INDIVIDUAL 6,675 14,548 

Nauplius of Copepod INDIVIDUAL 9,175 20,238 

Moina sp. INDIVIDUAL - 8,213 

#/!E�/���!5%29!/� 285,025 628,431 

 9�%=�;%/%2<L�-=�=/<!//-ģ(S) 11 16 

 9�%=�/:-3/:�3/:. (H) 1.86 1.78 

 9�%=��:�/:-2- @/�5��:/�/8�:. (E) 0.77 0.64 

3!:"D3!@ : ��: 9�%=�/:-3/:�3/:. 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 
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/�O@ 5-61 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-17ģģ(/�:#!< !:!!#/�25&E�/���!5%29!/�ģ&#<D/��/5�&:��?L5E/8�/5�2:!D2%ģ/9%#=Lģ18ģ!@/:�!ģ2565 

�%< �5�E�/���!5% 3%�/"�:#%9& 
(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 

�/5�&:��?L5 �/5�2:!D2% 

Zooplankton (E�/���!5%29!/�)    

Phylum Protozoa    

Class Sarcodina    

Arcella sp. CELL - 595 

Family Difflugiidae    

Difflugia  sp. CELL 9,565 6,803 

Centropyxis  sp. CELL 1,261 5,917 

Class Ciliata    

Family Vorticellidae    

Vorticella sp. CELL 3,775 116,485 

Family Parameciidae    

Paramecium sp. CELL 506 6,209 

Phylum Nematoda    

Unknown Nematode INDIVIDUAL 1,005 1,482 

Phylum Rotifera    

Class Monogononta    

Brachionus sp. INDIVIDUAL 12,585 7,389 

Keratella  sp. INDIVIDUAL - 595 

Family Trichocercidae    

Trichocerca  sp. INDIVIDUAL - 293 

Family Testudinellidae    

Filinia sp. INDIVIDUAL 1,005 - 
Family Synchaetidae    

Synchaeta sp. INDIVIDUAL - 293 

Class Digononta    

Family Philodinidae    

Rotaria sp. INDIVIDUAL 48,314 123,288 

Phylum Arthropoda    

Class Crustacea    

Cyclopoid Copepod INDIVIDUAL 1,261 3,548 

Nauplius of Copepod INDIVIDUAL 250 1,482 

Ostracod INDIVIDUAL 250 - 
#/!E�/���!5%29!/� 79,777 274,379 
 9�%=�;%/%2<L�!=�=/<!#/!ģ(S) 11 13 
 9�%=�/:!3/:�3/:"ģ(H) 1.30 1.23 
 9�%=��:�/:!2! @/�5��:#�#8�:"ģ(E) 0.54 0.48 
3!:"D3!@ : ��: 9�%=�/:-3/:�3/:. 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 
 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 

 

  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
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/�O@ 5-62 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-18ģģ(/�:#!< !:!!#/�25&E�/���!5%29!/�ģ&#<D/��/5�&:��?L5E/8�/5�2:!D2%ģ/9%#=Lģ8ģ$9%/:�!ģ2565 

�%< �5�E�/���!5% 3%�/"�:#%9& 
(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 

�/5�&:��?L5 �/5�2:!D2% 

Zooplankton (E�/���!5%29!/�)    

Phylum Protozoa    

Class Sarcodina    

Arcella sp. CELL - 1,935 

Family Difflugiidae    

Difflugia  sp. CELL 8,103 - 
Class Ciliata    

Family Euplotidae    

Euplotes  sp.  2,937 - 
Family Vorticellidae    

Vorticella sp. CELL - 1,105 

Family Parameciidae    

Paramecium sp. CELL - 1,387 

Phylum Rotifera    

Class Monogononta    

Family Brachionidae    

Anuraeopsis sp. NDIVIDUAL 3,687 - 
Brachionus sp. INDIVIDUAL 108,909 43,452 

Keratella  sp. INDIVIDUAL 52,258 3,878 

Family Trichocercidae    

Trichocerca  sp. INDIVIDUAL 2,208 - 
Family Testudinellidae    

Filinia sp. INDIVIDUAL 15,455 6,643 

Family Hexarthridae    

Hexarthra sp. INDIVIDUAL 729 - 
Family Synchaetidae    

Synchaeta sp. INDIVIDUAL 8,103 - 
Polyarthra sp. INDIVIDUAL 10,311 - 
Class Digononta    

Family Philodinidae    

Rotaria sp. INDIVIDUAL 142,025 91,338 

Phylum Arthropoda    

Class Crustacea    

Cyclopoid Copepod INDIVIDUAL 7,352 1,935 

Calanoid Copepod INDIVIDUAL 1,480 - 
Nauplius of Copepod INDIVIDUAL 56,674 - 
Ostracod INDIVIDUAL 729 - 
Phylum Arthropoda    
Class Crustacea    

 
  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
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/�O@ 5-63 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-18ģģ(/�:#!< !:!!#/�25&E�/���!5%29!/�ģ&#<D/��/5�&:��?L5E/8�/5�2:!D2%ģ/9%#=Lģ8ģ$9%/:�!ģ2565 

(!�5) 

�%< �5�E�/���!5% 3%�/"�:#%9& 
(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 

�/5�&:��?L5 �/5�2:!D2% 

Family Bosminidae    
Bosmina  sp. INDIVIDUAL 31,638 - 
Family Moiniidae    
Moina  sp. INDIVIDUAL 2,937 - 
Phylum Mollusca    
Class Gastropoda    
Gastropod Larva INDIVIDUAL 2,208 - 
Class Bivalvia    
Bivalvia Larva INDIVIDUAL 27,973 - 
#/!E�/���!5%29!/� 485,716 151,673 
 9�%=�;%/%2<L�!=�=/<!#/!ģ(S) 19 8 
 9�%=�/:!3/:�3/:"ģ(H) 2.10 1.08 
 9�%=��:�/:!2! @/�5��:#�#8�:"ģ(E) 0.71 0.52 

3!:"D3!@ : ��: 9�%=�/:-3/:�3/:. 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 

 

  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 
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/�O@ 5-64 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-19ģģ(/�:#!< !:!!#/�25&'#<!:�E�/���!5%29!/�ģ&#<D/��/5�&:�H2�H��ģ/9%#=Lģ15ģ2<�3:�!ģ�.0.ģ2565 

�%< E�/���!5%29!/� 
'#<!:�E�/���!5%29!/�ģ(!9/!�5/A�&:0��D!!#) 

�/5�&:�H2�H�� 
Phylum Protozoa  

  Subphylum Plasmodroma  

    Class Sarcodina  

      Subclass Rhizopoda  

        Order Amoebida  

 Family Amoebidae  

 1. Amoeba  proteus 25,000 

  Order Testacida  

 Family Arcellidae  

 2. Arcella  sp. 164,000 

 Family Difflugiidae  

 3. Centropyxis  aculeata 50,000 

 Family Euglyphidae  

 4. Euglypha  rotunda 76,000 

  Subphylum Ciliophora  

    Class Ciliata  

      Subclass Holotricha  

        Order Hymenostomatida  

 5. Paramecium  sp. 13,000 

Phylum Rotifera  

  Class Monogononta  

    Order Ploima  

 Family Brachionidae  

 6. Anuraeopsis  fissa 25,000 

  Class Digononta  

 Family Philodinidae  

 7. Rotaria  rotatoria 13,000 

�%< E�/���!5%29!/� 7 

'#<!:�E�/���!5%29!/�#/! 366,000 

 9�%=�/:!3/:�3/:"E�/���!5%29!/� 1.56 

 9�%=�/:!2!L;D2!5E�/���!5%29!/� 0.80 

  

3!:"D3!@ : ��: 9�%=�/:-3/:�3/:.  

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-65 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-20ģģ(/�:#!< !:!!#/�25&'#<!:�E�/���!5%29!/�ģ&#<D/��/5�&:�H2�H��ģ/9%#=Lģ18ģ!@/:�!ģ�.0.ģ2565 

�%< E�/���!5%29!/� 
'#<!:�E�/���!5%29!/�ģ(!9/!�5/A�&:0��D!!#) 

�/5�&:�H2�H�� 
Phylum Protozoa  

  Subphylum Plasmodroma  

    Class Sarcodina  

      Subclass Rhizopoda  

        Order Amoebida  

 Family Amoebidae  

 1. Amoeba  proteus 49,000 

         Order Testacida  

 Family Arcellidae  

 2. Arcella  sp. 37,000 

 Family Difflugiidae  

 3. Centropyxis  aculeata 74,000 

  Subphylum Ciliophora  

    Class Ciliata  

      Subclass Holotricha  

        Order Hymenostomatida  

 4. Paramecium  sp. 12,000 

Phylum Rotifera  

  Class Monogononta  

    Order Ploima  

 Family Asplanchnidae  

 5. Asplanchna  priodonta 12,000 

  Class Digononta  

 Family Philodinidae  

 6. Rotaria  rotatoria 37,000 

�%< E�/���!5%29!/� 6 

'#<!:�E�/���!5%29!/�#/! 221,000 

 9�%=�/:!3/:�3/:"E�/���!5%29!/� 1.61 

 9�%=�/:!2!L;D2!5E�/���!5%29!/� 0.90 

 

 

  

3!:"D3!@ : ��: 9�%=�/:-3/:�3/:.  

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-66 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-21ģģ(/�:#!< !:!!#/�25&'#<!:�E�/���!5%29!/� &#<D/��/5�&:�H2�H��ģ/9%#=Lģ6ģ$9%/:�!ģ�.0.ģ2565 

�%< E�/���!5%29!/� 
'#<!:�E�/���!5%29!/�ģ(!9/!�5/A�&:0��D!!#) 

�/5�&:�H2�H�� 
Phylum Protozoa  

  Subphylum Ciliophora  

    Class Ciliata  

      Subclass Holotricha  

        Order Gymnostomatida  

 1. Didinium  sp. 15,000 

 Subclass Peritricha  

 Order Peritrichida  

 2. Vorticella  sp. 31,000 

�%< E�/���!5%29!/� 2 

'#<!:�E�/���!5%29!/� 46,000 

 9�%=�/:!3/:�3/:"E�/���!5%29!/� 0.63 

 9�%=�/:!2!L;D2!5E�/���!5%29!/� 0.91 

 

 

3!:"D3!@ : ��: 9�%=�/:-3/:�3/:.  

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-67 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-22ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%29!/�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:/9%#=L 19 2<�3:�!ģ2565 

�%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 

�/5�&:��?L5 �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% 
/;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Phylum Protozoa E�/���!5%29!/�        

Class Sarcodina        

Family Arcellidae        

Arcella sp. CELL - 835 - - 1,897 4,843 

Family Difflugiidae        

Difflugia sp. CELL - 1,657 - 1,281 - - 
Class Ciliata        

Family Euplotidae        

Euplotes sp. CELL - - - - - 957 

Family Vorticellidae        

Vorticella sp. CELL 3,632 - - - 4,727 3,857 

Family Parameciidae        

Paramecium sp. CELL 3,800 - 3,107 2,243 6,595 43,500 

Phylum Gastrotricha        

Chaetonotus sp. INDIVIDUAL 991 12,456 - 3,533 - 2,900 

Phylum Rotifera        

Class Monogononta        

Family Brachionidae        

Anuraeopsis sp. INDIVIDUAL - 9,131 - 963 - - 
Brachionus sp INDIVIDUAL 12,054 434,707 38,933 5,131 4,727 7,743 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-68 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-22ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%29!/�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:/9%#=L 19 2<�3:�!ģ2565ģ(!�5) 

 �%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Family Moiniidae        

Moina sp. INDIVIDUAL 332 - - - - - 
#/!E�/���!5%29!/� 178,671 1,146,348 130,019 244,468 152,864 156,600 

 9�%=�;%/%2<L�!=�=/<!#/!ģ(S) 12 12 6 10 9 9 

 9�%=�/:!3/:�3/:" (H) 1.03 1.59 1.41 0.64 1.14 1.56 

 9�%=��:�/:!2! @/�5��:#�#8�:" (J) 0.41 0.64 0.79 0.28 0.52 0.71 

3!:"D3!@ģ: ��: 9�%=�/:-3/:�3/:.#:��=/,:* 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < Hģ< 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 

  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-69 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-23ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%29!/�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=Lģ19 !@/:�!ģ2565 

�%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Phylum ProtozoaģE�/���!5%29!/�        

Class Sarcodina        

Family Arcellidae        

Arcella sp. CELL - - - - 3,120 - 

Family Difflugiidae        

Difflugia sp. CELL - - - 3,163 - - 

Centropyxis sp. CELL 106 386 6,454 - - - 

Class Ciliata        

Family Euplotidae        

 Euplotes sp. CELL 215 2,336 4,303 3,163 - - 

Family Didiniidae        

Didinium sp. CELL - - 7,895 3,163 - - 

Family Vorticellidae        

Vorticella sp. CELL 321 6,622 18,651 10,295 3,737 30,117 

Family Parameciidae        

Paramecium sp. CELL 536 3,118 13,617 6,349 4,988 1,586 

Phylum Gastrotricha        

Chaetonotus sp. INDIVIDUAL - - - - - - 

Phylum Namatoda        

Unknown Nematode INDIVIDUAL 427 1,554 3,593 3,971 1,252 - 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-70 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-23ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%29!/�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=Lģ19 !@/:�!ģ2565ģ(!�5-1) 

�%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Phylum Rotifera        

Class Monogononta        

Family Brachionidae        

Anuraeopsis sp. INDIVIDUAL - 2,336 10,046 - - - 

Brachionus sp INDIVIDUAL 3,956 14,399 45,884 - - 13,204 

Keratella sp. INDIVIDUAL - - - 785 - - 
Family Lecanida        

Lecane sp. INDIVIDUAL - - - 2,378 - - 

Family Trichocercidae        

Trichocerca sp. INDIVIDUAL - - 2,152 - - - 

Family Testudinellidae        

Filinia sp. INDIVIDUAL 13,581 50,598 123,326 5,540 1,869 7,403 

Family Synchaetidae        

Polyarthra sp. INDIVIDUAL 3,745 29,194 11,466 785 - 1,062 

Family Asplanchnidae        

Asplanchna sp. INDIVIDUAL 1,178 5,057 - 785 - 524 

Class Digononta        

Family Philodinidae        

Rotaria sp. INDIVIDUAL 36,039 127,668 48,036 52,307 54,792 33,810 

        



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-71 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-23ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%29!/�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=Lģ19 !@/:�!ģ2565ģ(!�5-2) 

�%< �5�E�/���!5% 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Phylum Arthropods        

Class Crustacea        

Cyclopoid Copepod INDIVIDUAL 1,069 7,392 4,303 - - - 

Nauplius of Copepod INDIVIDUAL 2,461 7,007 7,895 - 3,737 - 

Zoea INDIVIDUAL - - - - - - 

Family Moiniidae        

Moina sp. INDIVIDUAL 106 - - - - - 

#/!E�/���!5%29!/� 63,740 257,667 307,621 92,684 73,495 87,706 

 9�%=�;%/%2<L�!=�=/<!#/!ģ(S) 2 1 1 1 1 0 

 9�%=�/:!3/:�3/:" (H) 0.50 0.00 0.00 0.00 0.00 0.00 

 9�%=��:�/:!2! @/�5��:#�#8�:" (J) 0.72 - - - - - 
3!:"D3!@ģ: ��: 9�%=�/:-3/:�3/:.#:��=/,:* 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < Hģ< 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 

 

  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-72 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-24ģģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%29!/�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ�/5�#:1�#�&A#�8ģ�/5�E��#�5% 

E/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=L 9 $9%/:�!ģ2565 

�%< �5�E�/���!5%29!/� 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Zooplankton E�/���!5%29!/�        

Phylum Protozoaģ        

Class Sarcodina        

Family Difflugiidae        

Difflugia sp. CELL - - - - 2,742 1,699 

Class Ciliata        

Family Vorticellidae        

Vorticella sp. CELL - - - 642 3,284 - 

Family Parameciidae        

Paramecium sp. CELL - - - 2,779 - 3,397 

Phylum Rotifera        

Class Monogononta        

Family Brachionidae        

Brachionas sp. INDIVIDUAL 40,793 26,533 53,129 16,041 6,025 19,819 

Keratella sp. INDIVIDUAL 19,827 2,867 68,921 3,209 - 6,794 

Family Lecanidae        

Lecane sp. INDIVIDUAL 832 899 - 1,495 3,826 3,397 

Family Testudinellidae        

Filinia sp. INDIVIDUAL 12,042 12,371 50,638 4,280 3,284 8,492 

Family Hexarthridae        

Hexarthra sp. INDIVIDUAL 521 716 4,160 - - 1,138 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-73 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-24ģģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%29!/�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ�/5�#:1�#�&A#�8ģ�/5�E��#�5% 

E/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=L 9 $9%/:�!ģ2565ģ(!�5-1) 

�%< �5�E�/���!5%29!/� 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Phylum Rotifera        

Class Monogononta        

Family Synchaetidae        

Polyarthra spp. INDIVIDUAL 3,114 5,739 - 642 - 9,630 

Family Asplanchnidae        

Asplanchna sp. INDIVIDUAL 2,700 1,437 - - 1,100 4,535 

Family Trichocercidae        

Trichocerca sp. INDIVIDUAL 1,037 361 1,669 - - - 

Class Digononta        

Family Philodinidae        

Rotaria sp. INDIVIDUAL 39,028 99,145 59,780 33,154 43,226 16,423 

Phylum Arthropoda        

Class Crustacea        

Cyclopoid Copepod INDIVIDUAL 1,557 4,126 - - 2,742 - 

Calanoid Copepod INDIVIDUAL 209 - -    

Nauplius of Copepod INDIVIDUAL 7,994 17,750 37,363 642 4,925 19,819 

Ostracod INDIVIDUAL 2,906 538 - 1,284 1,100 - 

Family Moiniidae        

Moina sp. INDIVIDUAL 1,455 538 - - - - 

  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-74 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-24ģģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< E�/���!5%29!/�ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ�/5�#:1�#�&A#�8ģ�/5�E��#�5% 

E/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=L 9 $9%/:�!ģ2565ģ(!�5-2) 

�%< �5�E�/���!5%29!/� 3%�/"�:#%9& 

(/�:#!< !:!!#/�25&ģ(3%�/"//A�&:0��D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8 

#=L!< �9&#=L�5 #"H���: 
Phylum Mollusca        

Class Gastropoda        

Gastropod Larva INDIVIDUAL 2,700 - 1,699 - - - 

Class Bivalvia        

Bivalvia Larva INDIVIDUAL 6,643 - - - - - 

#/!E�/���!5%29!/� 143,358 173,020 277,329 64,598 72,254 95,143 

 9�%=�;%/%2<L�!=�=/<!#/!ģ(S) 16 13 8 11 10 11 

 9�%=�/:!3/:�3/:" (H) 2.00 1.44 1.70 1.49 1.51 2.10 

 9�%=��:�/:!2! @/�5��:#�#8�:" (J) 0.72 0.56 0.82 0.62 0.66 0.88 

3!:"D3!@ģ: ��: 9�%=�/:-3/:�3/:.#:��=/,:* 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < Hģ< 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 

 

 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-75 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-25ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< 29!/�3%�: <%ģ&#<D/��/5�&:��?L5E/8�/5�2:!D2%ģ 
/9%#=Lģ18ģ2<�3:�!ģ2565 

�%< �5�29!/�3%�: <% 
(/�:#!< !:!!#/�25&ģ(!9/!�5!:#:�D!!#) 

�/5�&:��?L5 �/5�2:!D2% 

Phylum Annelida   

Class Oligochaeta   

Family Tubificidae 14 28 

#/!29!/�3%�: <% 14 28 

�;%/%�%< �5�29!/�3%�: <%ģ(�%< ) 1 1 

 9�%=�;%/%2<L�!=�=/<!#/!ģ(S) 1 1 

 9�%=�/:!3/:�3/:" (H) 0.00 0.00 

 9�%=��:�/:!2! @/�5��:#�#8�:" (E) 0.00 0.00 

3!:"D3!@ : ��: 9�%=�/:-3/:�3/:. 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 
 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 

 

!:#:�#=Lģ5-26ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< 29!/�3%�: <%ģ&#<D/��/5�&:��?L5E/8�/5�2:!D2%ģ 
/9%#=Lģ18ģ!@/:�!ģ2565 

�%< �5�29!/�3%�: <% 
(/�:#!< !:!!#/�25&ģ(!9/!�5!:#:�D!!#) 

�/5�&:��?L5 �/5�2:!D2% 

Phylum Annelida   

Class Oligochaeta   

Family Tubificidae 49 112 

#/!29!/�3%�: <% 49 112 
 9�%=�;%/%2<L�!=�=/<!#/!ģ(S) 1 1 
 9�%=�/:!3/:�3/:"ģ(H) 0 0 
 9�%=��:�/:!2! @/�5��:#�#8�:"ģ(E) 0 0 
3!:"D3!@ : ��: 9�%=�/:-3/:�3/:. 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 
 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 

 

!:#:�#=Lģ5-27ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< 29!/�3%�: <%ģ&#<D/��/5�&:��?L5E/8�/5�2:!D2%ģ 
/9%#=Lģ8ģ$9%/:�!ģ2565 

�%< �5�29!/�3%�: <% 
(/�:#!< !:!!#/�25&ģ(!9/!�5!:#:�D!!#) 

�/5�&:��?L5 �/5�2:!D2% 

Phylum Annelida   

Class Oligochaeta   

Family Tubificidae 49 42 
#/!29!/�3%�: <% 49 42 
 9�%=�;%/%2<L�!=�=/<!#/!ģ(S) 1 1 
 9�%=�/:!3/:�3/:"ģ(H) 0 0 
 9�%=��:�/:!2! @/�5��:#�#8�:"ģ(E) 0 0 
3!:"D3!@ : ��: 9�%=�/:-3/:�3/:. 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 
 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-76 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-28ģģ(/�:#!< !:!!#/�25&'#<!:�29!/�3%�: <% &#<D/��/5�&:�H2�H��ģ/9%#=Lģ15ģ2<�3:�!ģ�.0.ģ2565 

�%< �5�29!/�3%�: <% 

'#<!:�29!/�3%�: <%ģ(!9/!�5!:#:�D!!#) 
�/5�&:�H2�H�� 

Phylum Mollusca  

  Class Gastropoda  

     Order Architenioglossa  

       Family Thiaridae  

 1.  Melanoides sp.ģ(35.D� =.�) 45 

 2. Tarebia sp.ģ(35.D� =.�) 134 

#/!�;%/%2�@/#=L�&#9M�3!  2 

#/!'#<!:�#=L�&#9M�3!  179 

��: 9�%=�/:!3/:�3/:"29!/�3%�: <% 0.56 

 

!:#:�#=Lģ5-29ģģ(/�:#!< !:!!#/�25&'#<!:�29!/�3%�: <%&#<D/��/5�&:�H2�H��ģ/9%#=Lģ18ģ!@/:�!ģ�.0.ģ2565 

�%< �5�29!/�3%�: <% 

'#<!:�29!/�3%�: <%ģ(!9/!�5!:#:�D!!#) 
�/5�&:�H2�H�� 

Phylum Mollusca  

  Class Gastropoda  

     Order Architenioglossa  

       Family Ampullariidae  

 1. Pomacea sp.ģ(35.D�5/=L) 18 

#/!�;%/%2�@/#=L�&#9M�3!  1 

#/!'#<!:�#=L�&#9M�3!  18 

��: 9�%=�/:!3/:�3/:"29!/�3%�: <% 0.00 

 

  

3!:"D3!@ : ��: 9�%=�/:-3/:�3/:.  
         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 
 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 

3!:"D3!@ : ��: 9�%=�/:-3/:�3/:. 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 
 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-77 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-30ģģ(/�:#!< !:!!#/�25&'#<!:�29!/�3%�: <% &#<D/��/5�&:�H2�H��ģ/9%#=Lģ6ģ$9%/:�!ģ�.0.ģ2565 

�%< �5�29!/�3%�: <% 

'#<!:�29!/�3%�: <%ģ(!9/!�5!:#:�D!!#) 
�/5�&:�H2�H�� 

Phylum Mollusca  

   Class Gastropoda  

     Order Architenioglossa  

       Family Ampullariidae  

 1. Pomacea sp. (35.D�5/=L) 9 

  Family Viviparidae  

 2. Filopaludina sp.ģ(35.�-) 18 

#/!�;%/%2�@/#=L�&#9M�3!  2 

#/!'#<!:�#=L�&#9M�3!  27 

��: 9�%=�/:!3/:�3/:"29!/�3%�: <% 0.64 

3!:"D3!@ : ��: 9�%=�/:-3/:�3/:. 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < H < 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-78 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-31ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< 29!/�3%�: <%ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:/9%#=L 19 2<�3:�!ģ2565 

�%< �5�29!/�3%�: <%ģ 
(/�:#!< !:!!#/�25&ģ(!9/!�5!:#:�D!!#) 

�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8#=L!< �9&#=L�5 #"H���: 
Phylum Annelida       

Class Oligochaeta       

Family Tubificidae 70 28 - 21 7 14 

Phylum Mollusca       

Class Gastropoda       

Family Viviparidae       

Filopaludina sumatrensis   - 7 - - - - 
Phylum Arthropoda       

Class Malacostraca       

Ostracod 21 - 7 - - - 
#/!29!/�3%�: <% 91 35 7 21 7 14 

�;%/%�%< �5�29!/�3%�: <% 2 2 1 1 1 1 

 9�%=�/:!3/:�3/:" (H) 0.54 0.50 0.00 0.00 0.00 0.00 

 9�%=��:�/:!2! @/�5��:#�#8�:" (J) 0.78 0.72 - - - - 
 

3!:"D3!@ģ: ��: 9�%=�/:-3/:�3/:.#:��=/,:* 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < Hģ< 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 

 

 

  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-79 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-32ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< 29!/�3%�: <%ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=L 19 !@/:�!ģ2565 

�%< �5�29!/�3%�: <%ģ 
(/�:#!< !:!!#/�25&ģ(!9/!�5!:#:�D!!#) 

�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8#=L!< �9&#=L�5 #"H���: 
Phylum Annelida       

Class Oligochaeta       

Family Tubificidae 28 28 21 21 35 - 
Phylum Mollusca       

Class Gastropoda       

Family Viviparidae       

Filopaludina sumatrensis   7 - - - - - 

Phylum Arthropoda       

Class Malacostraca       

Ostracod - - - - - - 

#/!29!/�3%�: <% 35 28 21 21 35 0 
�;%/%�%< �5�29!/�3%�: <% 2 1 1 1 1 0 
 9�%=�/:!3/:�3/:" (H) 0.54 0.50 0.50 0.00 0.00 0.00 

 9�%=��:�/:!2! @/�5��:#�#8�:" (S) 0.78 0.72 0.72 0.00 0.00 0.00 
 

3!:"D3!@ģ: ��: 9�%=�/:-3/:�3/:.#:��=/,:* 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < Hģ< 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 

 
  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

/�O@ 5-80 

1/ 1//N�0�/>N/ 1>/?��?N!1@�/@ PMCSC 2 

!:#:�#=Lģ5-33ģģ(/�:#!< !:!!#/�25&'#<!:�E/8�%< 29!/�3%�: <%ģ&#<D/��/5� :/�8%5�ģ�/5�&:�'8E��/ģ�/5�&:�'8�5�ģ 
�/5�#:1�#�&A#�8ģ�/5�E��#�5%ģE/8/;#:�2:$:#�8#=L!< �9&#=L�5 #"H���:ģ/9%#=L 9 $9%/:�!ģ2565 

�%< �5�29!/�3%�: <%ģ (/�:#!< !:!!#/�25&ģ(!9/!�5!:#:�D!!#) 
�/5� :/�8%5� �/5�&:�'8E��/ �/5�&:�'8�5� �/5�#:1�#�&A#�8 �/5�E��#�5% /;#:�2:$:#�8#=L!< �9&#=L�5 #"H���: 

Phylum Annelida       

Class Oligochaeta       

Family Tubificidae 7 - 7 7 - 7 

Phylum Mollusca       

Class Gastropoda       

Family Ampullariidae        

Pomacea canaliculata - - - - 7 - 

Phylum Arthropoda       

Class Malacostraca       

Ostracod - 7 7 - - - 

#/!29!/�3%�: <% 7 7 7 7 7 7 

�;%/%�%< �5�29!/�3%�: <% 1 1 1 1 1 1 

 9�%=�/:!3/:�3/:" (H) 0.00 0.00 0.00 0.00 0.00 0.00 

 9�%=��:�/:!2! @/�5��:#�#8�:" (J) 0.00 0.00 0.00 0.00 0.00 0.00 
 

3!:"D3!@ģ: ��: 9�%=�/:-3/:�3/:.#:��=/,:* 

         H < 1.0 E3/��%M;H-�D3-:82-2;3/9&�:/5:09.�5�2<L�-=�=/<! 

 1.0 < Hģ< 3.0 E3/��%M;-=�@�2-&9!<2;3/9&2<L�-=�=/<!5:09.5.A�H � 
         H > 3.0 E3/��%M;D3-:82-!�5�:/D�/<�D!<&F!�5�2<L�-=�=/<! 

 

 





/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-1 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

&##=Lģ6ģ 
�:/2;//�'/<-:��:/�/:�/ 

6.1 E(%�:/ ;D%<%�:% 

�:/2;//�'/<-:��:/�/:�/�5�"%%ģ�;%/%ģ20ģ"%%ģ!:-E%/D2�%#:��5�F�/��://"H++�:2:.2=-�/�ģ 
��/�D!:'A% - /:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ'/8�5& �/."%%#3:/ģ"%%'/8�:/:1�/�2:.ģ1ģ"%%2:-D2%ģ"%%
D�=./H���:ģ"%%5;%/.2��/:-ģ"%%%�/H�.0/=ģ"%%2@F�#9.ģ"%%29��F1�ģ"%%�:/ģ"%%%�//:�2=-:ģ"%%/:�/<"=ģ"%%*/8
2@D-/@ģ"%%/:� ;D%<%�1:�ģ"%%-3:H�.ģ"%%�9�/D*�/ģ"%%'/8�:$<'�ģ"%%2-D K�*/8D��:!:�2<%ģ"%%2@�2/92 <Pģ"%%
'/8�:5@#<0ģE18ģ#:��A��%:%�5�#:�*<D01 �:%3%�:*?M%#=L��52/�:�#=L�5 /"H++�:ģ H �H � ;D%<%�:/2;//�D'�%'/8�;#@�D ?5%ģ
D ?5%18ģ1ģ�/9M�!15 /8.8�:/��52/�:�ģ/:.18D5=. E(%�:/2;//�'/<-:��:/�/:�/�5�F�/��:/7ģE2 � 9�!:/:�#=Lģ6-1 

!:/:�#=Lģ6-1ģ E(%�:/2;//�'/<-:��:/�/:�/ģ!:-E%/D2�%#:�F�/��:/ 

�@�,:*2<L�E/ 1�5-  9�%= �@ !< !:-!//�25& /8.8D/1: ;D%<%�:% 
�:/2;//�'/<-:��:/�/:�/ 1.'/<-:��:/�/:�/!�5/9% 

2.ģ5@&9!<D3!@�:��:/�/:�/�5�ģģ 
ģģģF�/��:/ 

�;%/%ģ20ģ"%% 

1. "%%#3:/ 
2. "%%'/8�:/:1�/�2:.ģ1 
3. "%%2:-D2% 

4. "%%D�=./H���: 
5. "%%5;%/.2��/:- 

6. "%%%�/H�.0/= 
7. "%%2@F�#9. 

8. "%%29��F1� 

9. "%%�:/ 
10. "%%%�//:�2=-: 
11. "%%/:�/<"= 
12. "%%*/82@D-/@ 
13. "%%/:� ;D%<%�1:� 
14. "%%-3:H�. 

15. "%%�9�/D*�/ 
16. "%%'/8�:$<'� 

17."%%2-D K�*/8D��:!:�2<% 

18. "%%2@�2/92 <P 
19. "%%'/8�:5@#<0 

20.ģ#:��A��%:%�5�#:�*<D01 

ģģģģģ �:%3%�:*?M%#=L��52/�:�#=L�5  

ģģģģģ/"H++�: 

!< !:-!//�25&D'�%'/8�;#@�
D ?5%ģ(�/��:�--$9%/:�-ģ
2565) 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-2 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

6.2 �@ !< !:-!//�25&!:-E(%�:/2;//�'/<-:��:/�/:�/!:-E%/D2�%#:�F�/��:/ 

2,:**?M%#=L!;E3%���@ !< !:-!//�25&E18��:*<�9 ,A-<0:2!/��5��:/!< !:-!//�25&!:-E(%�:/2;//�
'/<-:��:/�/:�/!:-E%/D2�%#:��5�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%  - /:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ
E2 � 9�!:/:�#=Lģ6-2 

!:/:�#=Lģ6-2ģģ��:*<�9 #:�,A-<0:2!/��5��@ !< !:-!//�25&!:-E(%�:/2;//�'/<-:��:/�/:�/!:-E%/D2�%#:�ģ
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A% - /:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ/8.8��52/�:� 

�@ !< !:-!//�25&�:/�/:�/ 
��:*<�9 �@ !< !:-!//�25& 

UTM East (X) North (Y) 
1ģ"%%#3:/ 47P 664804 1525701 

2ģ"%%'/8�:/:1�/�2:.ģ1 47P 664434 1526300 

3ģ"%%2:-D2%1/ 47P 663337 1524334 

4ģ"%%D�=./H���: 47P 663530 1525053 

5ģ"%%5;%/.2��/:- 47P 663937 1524826 

6ģ"%%%�/H�.0/= 47P 663679 1524368 

7ģ"%%2@F�#9. 47P 663003 1524143 

8ģ"%%29��F1� 47P 662916 1523977 

9ģ"%%�:/ 47P 662801 1523953 

10ģ"%%%�//:�2=-:2/ 47P 663342 1523400 

11ģ"%%/:�/<"= 47P 662887 1523824 

12ģģ"%%2:-D2%3/ 47P 662503 1522690 

13ģ"%%%�//:�2=-:4/ 47P 663347 1523404 

14ģ"%%*/82@D-/@ 47P 662227 1521761 

15ģ"%%/:� ;D%<%�1:� 47P 662550 1521301 

16ģ"%%-3:H�. 47P 662705 1520992 

17ģ"%%�9�/D*�/ 47P 662282 1519741 

18ģ"%%'/8�:$<'� 47P 662705 1520992 

19ģ"%%2-D K�*/8D��:!:�2<% 47P 661093 1516860 

20ģ"%%2@�2/92 <P 47P 664097 1511003 

21ģ"%%'/8�:5@#<0 47P 662869 1511918 

22ģ#:��A��%:%�5�#:�*<D01 �:%3%�:*?M%#=L��52/�:�#=L�5 /"H++�: 47P 665279 1507726 

3-:.D3!@:ģģ1/ģ"%%2:-D2%ģ ;D%<%�:/2;//�'/<-:��:/�/:�/F .(A�/9&��:�29��:#=Lģ1 

ģģģģģģģģģģģģģģģ2/ģ"%%%�//:�2=-:ģ ;D%<%�:/2;//�'/<-:��:/�/:�/F .(A�/9&��:�29��:#=Lģ1 

ģģģģģģģģģģģģģģģ3/ģ"%%2:-D2%ģ ;D%<%�:/2;//�'/<-:��:/�/:�/F .(A�/9&��:�29��:#=Lģ2 

ģģģģģģģģģģģģģģģ4/ģ"%%%�//:�2=-:ģ ;D%<%�:/2;//�'/<-:��:/�/:�/F .(A�/9&��:�29��:#=Lģ2 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-3 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

6.3 /<$=�:/D�K&��5-A1'/<-:��:/�/:�/ 

�:/2;//�'/<-:��:/�/:�/!:-E%/D2�%#:�F�/��:/ģH �5�:�5<�/<$=�:/!�:�JģH �E��ģ/<$=�:/2;//�ģ�:/�;3% D2�%
"%%#=L#;�:/2;//�ģ�:/D�K&��5-A1'/<-:��:/�/:�/ģE18�:/E&��E.�'/8D,#.:%.%!�ģ�>L�H �G��/<$=�:/2;//��:/�/:�/E!�
18)����/:�/ģE.�!:-E!�18'/8D,#�5�.:%.%!�ģ3/?5D/=.�D#�%<�/<$=�:/ 9��1�://�:ģD#�%<�ģMid-Block /9!"@'/82����5�
�:/ ;D%<%�:/ �/./<$=�:/ 9��1�:/ģD*?L52:-:/"%;(1�://<D�/:83�-:D'/=.&D#=.&�9&�:/D'1=L.%E'1��5�'/<-:��:/�/:�/
��/�/8.8��52/�:�H �ģ�>L�/:.18D5=. �9M%!5%�:/ ;D%<%�:%ģ-= 9�%=Mģ 

1. �9 E&��'/8D,#�5�.:%*:3%8D'�%ģ8ģ'/8D,#ģ�>L�D'�%�:/E.�!:-'/8D,#�5�.:%*:3%8�5��/-#:�31/�ģ
/:.18D5=.  9�E2 �G%!:/:�#=Lģ6-3 

2. D!/=.-D�/?L5�-?5/5@'�/��ģH �E��ģ�1�5�/��/'� ģ(CCTV)ģE&&&9%#>���5-A1'/<-:��/:�/G%,:�2%:-ģ5@'�/��
'�5��9%59%!/:.!�:�Jģ//-#9M�)��5&/-E18�=ME��D��:3%�:#=L'�<&9!<�:%G%,:�2%:- 

3. �;3% �@ 2;//�/!;E3%���5��1�5�/��/'� ģ(CCTV)ģ#=L2:-:/"2;//��;%/%�5�.:%*:3%8'/8D,#!�:�Jģ
H �5.�:��9 D�%�5�E!�18)���"%% 

4. �;3% D/1:�:/D�K&��5-A1'/<-:��5�.:%*:3%8ģE18!< !9M��1�5�/��/'� ģ(CCTV)ģ�%: ģ40ģxģ40ģD�%!<D-!/ģ
�/:-2A�ģ3ģD-!/ģD*?L52;//�'/<-:��:/�/:�/ģF .D�K&��5-A1!:-/9%E18D/1:#=L�;3% ģ�?5ģ��/�D/1:ģ07.00 %.ģ
">�ģ07.00ģ%.ģ�5�/9%/@���>M%ģD'�%D/1:ģ24ģ�9L/F-�ģ(�/5&�1@-/9%#;�:/E18/9%3.@ )ģE18%;,:*#=L&9%#>�H �-:!//�
%9&.:%.%!�E!�18'/8D,##9M��:D��:E18�:55� 

5. G��/<$=�:/%9&�;%/%.:%.%!��:��1�5�/��/'� ģ(CCTV)ģ2ģ/<$=ģ�?5ģ&9%#>�F .G��/5.�= E#%�;%/%�5�
.:%*:3%8ģ1ģ�9%ģ3/?5�:/G��D�/?L5�%9&ģ(Counter)ģE18#;�:///-�;%/%.:%.%!�#=L%9&H �1�G%E(�%��5-A1
2/@'(1�:/2;//� 

6. !//�25&��5-A1E18%;(1�:/2;//�#=LH �ģ�>L�'/8�5& �/.��5-A1�;%/%�5�.:%*:3%8E.�!:-'/8D,#G%E!�
18�9L/F-�ģ&9%#>�(1�:/2;//�1�G%!:/:�&9%#>���5-A1'/<-:��:/�/:�/G%/A'E&&�5�5<D1�#/5%<�2�H+1� 

7. �;%/�3:'/<-:��/:�/E.�'/8D,#/:.�9L/F-�G%3%�/.�9%!�5�9L/F-�ģF .G��F'/E�/-�5-*</D!5/�ģMicrosoft 

ExcelģG%�:/�;%/�ģE18/<D�/:83�(1 

8. %;(1'/<-:��:/�/:�/3%�/.�9%!�5�9L/F-��5�.:%.%!�'/8D,#!�:�Jģ-:'/9&D#=.&G3�D'�%3%�/.D =./�9%�9&
/".%!�%9 L�ģ4ģ1�5ģPassengerģCarģUnit/Hourģ(PCU/Hour)ģF .G����:ģPassengerģCarģEquivalentģ(PCE)ģ!:-
��5�;3% �5���8�//-�://<�9.E180>�1:�:/�%2��E18�:/�/:�/E3��23/9�5D-/<�:ģ(United States of 

Transportation Research Board)ģ/:.18D5=.  9�E2 �G%!:/:�#=Lģ6-3 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-4 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-3ģģ�:/E&��'/8D,#�5�.:%*:3%8G%�:/D�K&��5-A1'/<-:��:/�/:�/E18��:�:/'/9&D#=.&3%�/.'/<-:�
�:/�/:�/�5�/".%!�'/8D,#!�:�JģG3�D'�%3%�/.D =./�9%�9&/".%!�%9L�ģ4ģ1�5ģ(Passenger Car Unit: PCU) 

1; 9& '/8D,#.:%*:3%8ģ1/ �%< �5�.:%*:3%8 PCEģ2/ 

1 /"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5ģ 
(BBicycleģ&ģTricycle: B&T) 

¯ /"�9�/.:%ģ2ģ1�5 

¯ /"�9�/.:%ģ3ģ1�5 

- 

2 /"�9�/.:%.%!�E182:-1�5D�/?L5�ģ
(Motorcycle and Motor Tricycle: 

MC) 

¯ /"�9�/.:%.%!�ģ2ģ1�5 

¯ /"!@��!@�� 

0.333 

3 /".%!�%9L�ģ(Passenger Car & Taxi) ¯ /".%!�%9L�ģ4ģ1�5ģ2�/%&@��1H-�D�<%ģ7ģ�% 

¯ /".%!�%9L�ģ4ģ1�5ģ/9&��:�H-�D�<%ģ7ģ�%ģ(E#K��=L) 
¯ /".%!�%9L�D�<%ģ7ģ�%ģ(/".%!�%9L�5D%�'/82���E18/"!A�) 

1.0 

4 /"F .2:/ģ4ģ1�5ģ(Light Bus: LB) ¯ /".%!�F .2:/ģ4ģ1�5ģ/9&��:��%: &//#@�-:��/�:ģ7ģ�%ģ 
(/"25�E"/) 

¯ /".%!�F .2:/ģ4ģ1�5ģ(-<%<&92ģE18H-F�/&92) 

1.5 

5 /"F .2:/!9M�E!�ģ6ģ1�5�>M%H'ģ(Heavy Bus: 

HB) 

¯ /".%!�F .2:/ģ6ģ1�5ģH-�'/8�;#:� 
¯ /"F .2:/'/8�;#:��5�5����:/�%2��-/1�%�/@�D#* 

¯ /"F .2:/'/8�;#:��5�D5��% 

1.5 

6 /"&//#@�ģ4ģ1�5ģ(Light Truck: LT) ¯ /".%!�&//#@�ģ4ģ1�5ģ�9&D�1?L5%ģ2ģ1�5ģ('��59*)ģ2�/%&@��1 

¯ /".%!�&//#@�#=L1�5ģ�9&D�1?L5%ģ4ģ1�52�/%&@��1 

1.0 

7 /"&//#@�ģ6ģ1�5ģ(Medium Truck: MT) ¯ /".%!�&//#@�ģ6ģ1�5ģ�%2��/92 @!�:�J 2.1 

8 /"&//#@�ģ10ģ1�5ģ/"*�/� //-">�/"�>L�*�/�ģ
(Heavy Truck: HT) 

¯ /"&//#@�ģ10 1�5 

¯ /"�>L�*�/� 
¯ /"*�/� 

2.5 

  

6.4 /<$=�://9 �/:-D/K/�5��:/�/:�/ 

�://9 ��:�/:-D/K/�/:�/�;3% G3�G��/<$=�://9 �/:-D/K/�@ ģ(Spot Speed)ģ�>L�D'�%�://9 �/:-D/K/#=L�@ G �@ 3%>L�
�5�"%%ģF .H-��< ">��@ 5?L%Jģ�>L���:#=LH ��8D'�%��:D�1=L.�5���:�/:-D/K/�5�.:%.%!�#=L(�:%�@ #=L�;3% F ..:%.%!�#=LG��ģ�?5
/".%!�%9L�ģ4ģ1�5ģ�9M%!5%�://9 �/:-D/K/G%�:/2;//�ģ-= 9�%=M 

1. �;3% /8.8#:��5���/�"%%#=L�8#;�://9 ��:�/:-D/K/G3�-=/8.8#:�H-�D�<%ģ100 D-!/ 
2. &9%#>�D/1:#=L.:%.%!�(�:%/8.8#:�#=L�;3%  

3. �;3% ��/�D/1:#=L#;�:/!//�/9 55�D'�%ģ3 ��/�ģ�?5ģD/1:ģ07.00-09.00 %. D/1:ģ11.00-14.00 %. E18ģD/1:ģ
17.00-19.00 %. 

4. &9%#>��/:-D/K/�5�.:%.%!�!9/5.�:�G%E!�18��/�D/1:ģ�;%/% 12 !9/5.�:�ģ!�5ģ1ģ�9L/F-�ģD*?L53:��:D�1=L.�5�
�://9 ��:�/:-D/K/ģ 

5. %;/8.8#:�#=L!//�/9 H ��:�.:%.%!�E!�18!9/5.�:�-:3:/ �/.D/1:ģ319�#;�:/�A�D'1=L.%3%�/.#=LH �G3�D'�%
3%�/.�<F1D-!//�9L/F-�  

3-:.D3!@ 
1/ģģ/:.�:%�:/�5D'1=L.%E'1�/:.18D5=. F�/��:/G%/:.�:%�://<D�/:83�(1�/8#&2<L�E/ 1�5-ģF�/��://"H++�:2:.2=-�/�ģ��/�D!:'A% -/:1�/�&A/�8ģ 
     (/�E3/%�:��%:,<D1�)ģ(�9%.:.%ģ2562) 
2/ģģ#=L-:ģ:ģ2;%9��:%��8�//-�:/�9 �:/�/:�/#:�&�ģ(��/.), 2546 
 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-5 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

6.5 /<$=�:/3:59!/:2�/%�5�'/<-:��:/�/:�/ģ(V/C ratio) 

�://<D�/:83�3:59!/:2�/%�5�'/<-:��:/�/:�/ģ(V/C ratio)ģ�;%/�H ��:�'/<-:��:/�/:�/ģE18�/:-�@�5�"%%ģ
F .�/:-�@�5�"%%*<�:/�:�:��/:-2:-:/"G%�://5�/9&�5�"%%E!�182:.ģ 9�E2 �G%!:/:�#=Lģ6-4ģE18!:/:�#=Lģ6-5 

!:/:�#=Lģ6-4ģģ�/:-2:-:/"�5���5��/:�/2;3/9&�:/D <%/"25�#<0#:� 

�;%/%��5��/:�/ 
'/<-:��:/�/:�/ģ(PCU/�9L/F-�) 

2 2 2 3 3 4 4 4 6 6 6 

�/:-�/�:���5��/:�/ģ(-.) 3.00 3.25 3.50 3.00 3.50 3.00 3.25 3.50 3.00 3.25 3.50 

�/:-�/�:�(</�/:�/ģ(-.) 6.00 6.50 7.00 9.00 10.50 12.00 13.00 14.00 18.00 19.50 21.00 

"%%2:.'/8$:% - - - - - - - 6,000 - - 9,000 

"%%2:.319� 1,200 1,350 1,500 2,000 2,200 4,000 4,400 4,800 6,000 6,600 7,200 

"%%2:./5� 800 1,000 1,200 1,600 1,800 2,400 2,700 3,000 4,000 4,500 5,000 

#=L-:ģ:ģ�:/55�E&&E18/:�(9�"%%G%D-?5�,ģ�5�/<0/�//-,ģ2;%9�(9�D-?5� 2544 

!:/:�#=Lģ6-5ģģ�/:-2:-:/"�5���5��/:�/2;3/9&�:/D <%/"#<0#:�D =./ 

�;%/%��5��/:�/ 
'/<-:��:/�/:�/ģ(PCU/�9L/F-�) 

2 2 2 3 3 4 4 4 4 

�/:-�/�:���5��/:�/ģ(-.) 3.00 3.25 3.50 3.00 3.50 2.75 3.00 3.25 3.50 

�/:-�/�:�(</�/:�/ģ(-.) 6.00 6.50 7.00 9.00 10.50 11.00 12.00 13.00 14.00 

"%%2:.'/8$:% - - 3,000 - 4,500 - - - 6,000 

"%%2:.319� 2,000 2,200 2,400 3,000 3,300 3,600 4,000 4,400 4,800 

"%%2:./5� 1,300 1,450 1,600 2,150 2,400 2,400 3,000 3,350 3,700 

#=L-:ģ:ģ�:/55�E&&E18/:�(9�"%%G%D-?5�,ģ�5�/<0/�//-,ģ2;%9�(9�D-?5� 2544 

6.6 E(%(9�E18�@ 2;//�'/<-:��:/�/:�/ 

�@ 2;//�'/<-:��:/�/:�/!:-E%/D2�%#:�F�/��:/ģH �#;�:/�;3% �@ 2;//�G%&/<D/�#=L2:-:/"D'�%!9/E#%
�5�'/<-:��:/�/:�/�5�"%%D2�%%9M%JģF .�9 D1?5�&/<D/�"%%#=LD2�%#:�F�/��:/!9 (�:%ģE18"%%#=L#;�:/�@ (</�/:�/
!:-E%/D2�%#:�F�/��:/ģ�>L�/:.18D5=. �5�2":%#=L!< �1�5�/��/'� ģ(CCTV)ģD*?L52;//�'/<-:��/:�/G%E!�18"%%ģ-= 9�%=M 

1) "%%#3:/ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%#3:/-@��3%�:E.�28*:%E �)ģE18�:55�D-?5�ģ#<0
#:��:/D <%#:��:�"%%#3:/-@��3%�:E.�D�=.��:.)ģ2;//�&/<D/�D2:H++�:G�1��9&�/-#3:/-�:#=Lģ1ģ/9�1:
*/85��� 

2) "%%'/8�:/:1�/�2:.ģ1ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%'/8�:/:1�/�ģ2:.ģ1ģ-@��3%�:E.�
D�=.��:.)ģE18�:55�D-?5�ģ(#<0#:��:/D <%#:��:�"%%'/8�:/:1�/�ģ2:.ģ1ģ-@��3%�:E.�&:�F*)ģ2;//�
&/<D/�28*:%15.5.A�G�1��9&�5.'/8�:/:1�/��5.ģ6ģ 

3) "%%2:-D2%ģ(29��:#=Lģ1)ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%2:-D2%-@��3%�:E.�0/=.�:%)ģE18�:
55�D-?5�ģ(#<0#:��:/D <%#:��:�"%%2:-D2%3%�:E.�/�</8)ģ2;//�&/<D/�D2:H++�:ģ�>L�5.A� �:%3%�:�5.
2:-D2%ģ17 

4) "%%D�=./H���:ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%D�=./H���:-@��3%�:E.�&:��/8&?5)ģE18�:55�D-?5�ģ
(#<0#:��:/D <%#:��:�"%%D�=./H���:-@��3%�:E.�E-�%M;D��:*/8.:)ģ2;//�&/<D/�28*:%15.ģ�>L�5.A�!< �9&
5:�:/*:�<�.� 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-6 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

5) "%%5;%/.2��/:-ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%5;%/.2��/:--@��3%�:E.�D�18F�-1)ģE18
�:55�D-?5�ģ(#<0#:��:/D <%#:��:�"%%5;%/.2��/:--@��3%�:E.�&:��/8&?5)ģ2;//�&/<D/�D2:H++�:ģ�>L�
G�1�D�=.��9&F/�D/=.%�9%!8&@!/ 

6) "%%%�/H�.0/=ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%%�/H�.0/=-@��3%�:E.�/�/-�<!!�)ģE18�:55�D-?5�ģ
(#<0#:��:/D <%#:��:�"%%%�/H�.0/=-@��3%�:E.�0/=.�:%)ģ2;//�&/<D/�D2:H++�:ģ�>L�G�1��9&�5.0/=.�:%ģ2 

7) "%%2@F�#9.ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%2@F�#9.-@��3%�:E.�/�</8)ģ2;//�&/<D/�D2:H++�:�>L�5.A�
 �:%3%�:23�/��55-#/9*.�/�</*.:&:1ģ�;�9  

8) 29��F1�ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%29��F1�-@��3%�:"%%�:/)ģ2;//�&/<D/�D2:H++�:ģ�>L�5.A�
 �:%319��5�F/�*.:&:1/�</*.:&:1 

9) "%%�:/ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%�:/-@��3%�:"%%2@F�#9.)ģ2;//�&/<D/�D2:H++�:ģ�>L�5.A�
 �:%3%�:-3:/<#.:19.%/-<%#/:$</:�ģ�/@�D#*-3:%�/ 

10) "%%%�//:�2=-:ģ(29��:#=Lģ1)ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%%�//:�2=-:-@��3%�:E.�2/%/?L%0 =)ģ
E18�:55�D-?5�ģ(#<0#:��:/D <%#:��:�"%%%�//:�2=-:-@��3%�:E.�/�/-�<!!�)ģ2;//�&/<D/�D2:H++�:ģ
G�1�D�=.��9&&/<19#ģ/<%F��2.:-ģ�;�9 ģE18&/<19#ģ�/@�2.:-D5%D!5/�H*/2�ģ�;�9  

11) "%%/:�/<"=ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%/:�/<"=-@��3%�:E.��9�6=M)ģE18�:55�D-?5�ģ(#<0#:��:/
D <%#:��:�"%%/:�/<"=-@��3%�:28*:%�/@�$%)ģ2;//�&/<D/�28*:%15. �:%3%�:$%:�:/�/@�D#* 

12) "%%2:-D2%ģ(29��:#=Lģ2)ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%2:-D2%-@��3%�:E.�D#D/0/�)ģ E18�:
55�D-?5�ģ(#<0#:��:/D <%#:��:�"%%2:-D2%-@��3%�:E.�&:��@%*/3-)ģ2;//�&/<D/�D2:H++�: ģ!/���:-
/�:%�:..:ģ(/�:%'�%.:+:/�-:ģD#D/0/�ģ294) 

13) "%%%�//:�2=-:ģ(29��:#=Lģ2)ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%%�//:�2=-:-@��3%�:E.��:/D/?5%)ģ
E18�:55�D-?5�ģ(#<0#:��:/D <%#:��:�"%%%�//:�2=-:ģ-@��3%�:"%%0/=5.@$.:)ģ2;//�&/<D/�D2:H++�:
 �:%3%�:5:�:/5D%�'/82���'�<&9!<�://<�:�=*$@/�<�ģ-3:/<#.:19.2/% @2<! 

14) "%%*/82@D-/@ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%*/82@D-/@ģ-@��3%�:E.�/9%�:!<)ģE18�:55�D-?5�ģ(#<0
#:��:/D <%#:��:�"%%*/82@D-/@ģ-@��3%�:E.�&:�1;*A)ģ2;//�&/<D/�D2:H+ �:%3%�:/�:%&//ģ2F!/� 

15) "%%/:� ;D%<%�1:�ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%-3:H�.H'"%%/:� ;D%<%�1:�)ģģ2;//�
&/<D/�D2:H++�:G�1��9&�5. ;D%<%�1:�D3%?5E185.A�!/���:-�9&%<#//0%�/9!%F�2<%#/� ģ�:55�D-?5�ģ(#<0
#:��:/D <%#:��:�"%%/:� ;D%<%�1:�-@��3%�:2A�"%%-3:H�.)ģģ2;//�&/<D/�D2:H++�:ģ�>L�5.A� �:%3%�:�5�
5:�:/%<#//0%�/9!%F�2<%#/� 

16) "%%-3:H�.ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%�9�/D*�/H'"%%-3:H�.)ģE18�:55�D-?5�ģ(#<0
#:��:/D <%#:��:�"%%-3:H�.-@��3%�:H'"%%�9�/D*�/)ģ 2;//�&/<D/�D2:H++�:ģ�>L�5.A�!/���:-�9&/9 
D#*$< :/:-///<3:/ 

17) "%%�9�/D*�/ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�"%%�9�/D*�/H'"%%-3:H�.)ģ2;//�&/<D/�D2:H++�:ģ
�>L�5.A� �:%3%�:2;%9��:%0:1/9�$//-%A� 

18) "%%'/8�:$<'�ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�5%@2://=.�2-D K�*/8D��:!:�2<%-3:/:�H'"%%
'/8�:$<'�)ģE18�:55�D-?5�ģ(#<0#:��:/D <%#:��:�"%%'/8�:$<'�-@��3%�:H'5%@2://=.�2-D K�*/8D��:
!:�2<%-3:/:�)ģ2;//�&/<D/�28*:%15.ģ�>L�5.A� �:%3%�:/�:%�:.(1<!,9���D*?L52@�,:*E18�/:-�:-ģ(/�:%
$=//�0��:/E*#.�) 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-7 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

19) "%%2-D K�*/8D��:!:�2<%ģ�:D��:D-?5�ģE18�:55�D-?5�2;//�G�1��5.2-D K�*/8D��:!:�2<%ģ14ģ�:D��:
D-?5�-@��3%�:�:�"%%2-D K�*/8D��:!:�2<%">�/�D/=.%G3��D�?L5-!�5"%%D*�/D�1-ģ"%%'/8�:$<'�ģE18"%%
1: 3��:ģE18�:55�D-?5�ģ�:�"%%2-D K�*/8D��:!:�2<%-@��3%�:2=LE.�-H32///.�D�?L5-"%%/9� :,<D1� 

20) "%%2@�2/92 <Pģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�2":%=*/8'/8E ��19&H'.9�2":%=/:1�/�&A/�8)ģE18�:
55�D-?5�(#<0#:��:/D <%#:��:�2":%=/:1�/�&A/�8H'2":%=*/8'/8E �)ģ ģ2;//�&/<D/�28*:%15.
&/<D/�2/%/�E3/%2@�2/92 <P 

21) "%%'/8�:5@#<0ģ�:D��:D-?5�ģ(#<0#:��:/D <%#:��:�2":%=28*:%*/8/:-ģ9ģ�19&H'.9�2":%=/:1�/�&A/�8)ģģ
E18�:55�D-?5�ģ(#<0#:��:/D <%#:��:�2":%=/:1�/�&A/�8H'.9�2":%=28*:%*/8/:-ģ9)ģ2;//�&/<D/�D2:
H++�:':��5.'/8�:5@#<0ģ2 

22) #:��A��%:%�5�#:�*<D01 �:%3%�:*?M%#=L��52/�:�#=L�5 /"H++�:ģ�:D��:D-?5�(#<0#:��:/D <%#:��:�#=L�5 
/"H++�:H'"%%2@�2/92 <P)ģģ2;//�&/<D/�D2:H++�: �:%3%�:&/<19#ģF�F%-�:ģ�;�9  

�:/2;//�'/<-:��:/�/:�/ģ�;E%�H �ģ2ģ#<0#:�ģF .�@ 2;//�'/<-:��:/�/:�/ģ 9�E2 �G%/A'#=Lģ6-1ģ">�/A'#=Lģ
6-5ģE18�:��:/2;//���5-A1G%,:�2%:-ģ*&/�:�;%/%��5��:/�/:�/�5�D2�%"%%#=L#;�:/2;//�ģ�8-=�;%/%��5��/:�/
//-ģ2ģ��5��/:�/ģ">�ģ12ģ��5��/:�/ģ 9�E2 �G%!:/:�#=Lģ6-6 E18/A'#=Lģ6-6 ">�/A'#=Lģ6-27 

!:/:�#=Lģ6-6ģģ&/<D/�"%%#=L#;�:/2;//�'/<-:��:/�/:�/E18�;%/%��5��:/�/:�/G%E!�18)���"%% 

�?L5"%% 
�;%/% 

��5��/:�///- 

�;%/%��5��/:�/ �;%/%��5��/:�/ 
(�:55�D-?5�) (�:D��:D-?5�) 

1."%%#3:/ 4 2 2 
2.ģ"%%'/8�:/:1�/�2:.ģ1 6 3 3 
3ģ"%%2:-D2%1/ 4 3 1 
4ģ"%%D�=./H���: 2 1 1 
5ģ"%%5;%/.2��/:- 4 2 2 
6ģ"%%%�/H�.0/= 4 2 2 
7ģ"%%2@F�#9. 4 - 4 
8ģ"%%29��F1� 2 - 2 
9ģ"%%�:/ 2 - 2 
10ģ"%%%�//:�2=-:2/ 4 2 2 
11ģ"%%/:�/<"= 4 3 1 
12ģģ"%%2:-D2%3/ 4 1 3 
13ģ"%%%�//:�2=-:4/ 4 3 1 
14ģ"%%*/82@D-/@ 4 2 2 
15ģ"%%/:� ;D%<%�1:� 12 6 6 
16ģ"%%-3:H�. 4 2 2 

17ģ"%%�9�/D*�/ 3 - 3 
18ģ"%%'/8�:$<'� 10 5 5 

19ģ"%%2-D K�*/8D��:!:�2<% 8 4 4 

20ģ"%%2@�2/92 <P 8 4 4 
21ģ"%%'/8�:5@#<0 4 2 2 
22ģ#:��A ��%:%�5�#:�*<D01 �:%3%�:
*?M%#=L��52/�:�#=L�5 /"H++�: 2 - 2 

ģģ3-:.D3!@:ģģ1/ģ"%%2:-D2%ģ ;D%<%�:/2;//�'/<-:��:/�/:�/F .(A�/9&��:�29��:#=Lģ1 2/ģ"%%%�//:�2=-:ģ ;D%<%�:/2;//�'/<-:��:/�/:�/F .(A�/9&��:�29��:#=Lģ1 
3/ģ"%%2:-D2%ģ ;D%<%�:/2;//�'/<-:��:/�/:�/F .(A�/9&��:�29��:#=Lģ2 4/ģ"%%%�//:�2=-:ģ ;D%<%�:/2;//�F .(A�/9&��:�29��:#=Lģ2 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-8 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 

 

/A'#=Lģ6-1ģ E(%(9��@ 2;//�'/<-:��:/�/:�/ �5�29��:#=Lģ1ģ��/�D!:'A% 3 352-@ E3���:!< 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-9 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 

 

/A'#=Lģ6-2ģ E(%(9��@ 2;//�'/<-:��:/�/:�/ �5�29��:#=Lģ2ģ��/�352-@ E3���:!<ģ-ģ(�:%+�: 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-10 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 

 

/A'#=Lģ6-3ģ E(%(9��@ 2;//�'/<-:��:/�/:�/ �5�29��:#=Lģ3ģ��/�(�:%+�:-28*:%*@#$ 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-11 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 

/A'#=Lģ6-4ģģE(%(9��@ 2;//�'/<-:��:/�/:�/ �5�29��:#=Lģ4ģ��/�28*:%*@#$- :/�8%5� 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-12 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 
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3%�:ģ6-32 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

  

 

 

 

 

 

2,:*�/:�/�:D��:D-?5�  2,:*�/:�/�:55�D-?5� 

/A'#=Lģ6-25ģģ�:/2;//�'/<-:��:/�/:�/&/<D/�"%%2@�2/92 <P 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-33 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 

 

ģģģģģģģģģģģģģģģģģģģģģģ

ģģģģģģģģģģģģģģ
ģģģģģģģģģģģģģģģģģģģģģģģģģģģģģģģģģģģģģģģģ 

2,:*�/:�/�:D��:D-?5� 2,:*�/:�/�:55�D-?5� 

/A'#=Lģ6-26ģģ�:/2;//�'/<-:��:/�/:�/&/<D/�"%%'/8�:5@#<0 

 

�?N��>N�O> 

�?N��>N�O> 
�?N��>//� 

�?N��>//� 

�?N��>//� 

�?N��>N�O> �?N��>//� 

�?N��>N�O> 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-34 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 
 

 
 

 
 

2,:*�/:�/�:D��:D-?5� 

/A'#=Lģ6-27ģģ�:/2;//�'/<-:��:/�/:�/&/<D/�"%%#:��A��%:%#:�*<D01 �:%3%�:*?M%#=L��52/�:� 
 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-35 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

6.7 (1�:/2;//�'/<-:��:/�/:�/ 

�:/2;//�'/<-:��:/�/:�/!:-E%/D2�%#:�F�/��://83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ'/8�5& �/.
/9%3.@ /:��:/ģE18/9%#;�:/ģ�;%/%ģ20ģ"%%ģ(1�:/2;//�'/<-:��:/�/:�/ģ*&/�:"%%#=L-='/<-:��:/�/:�/2A�2@ #9M�
25�)���"%%ģF .-=/:.18D5=. (1�:/2;//�'/<-:��:/�/:�/ 9�!:/:�#=Lģ6-7ģE18/A'#=Lģ6-28ģ">�/A'#=Lģ6-29 

1) "%%#3:/ 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ 
&/<D/�"%%#3:/ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:�  35,734-38,851 PCU/Day F .-=29 2�/%
'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5ģ/"&//#@�ģ6ģ
1�5ģ/"F .2:/ģ6ģ1�5�>M%H'ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ
07:00-08:00 %.ģG%D ?5%$9%/:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ2,299ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ
(V/C ratio) //-ģ�?5ģ0.96 (2,:*�:/�/:�/D/<L-D��:2A�2,:/8H-���#=Lģ-='/<-:��:/�/:�/D*<L-�>M%�82��(1G3��:/D�1?L5%!9/�5�
/"1�:��:2A�) 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ /83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%#3:/*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:�  36,456-37,950 PCU/Day F .-=29 2�/%
'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5ģ/"&//#@�ģ6ģ
1�5ģ/"F .2:/ģ6ģ1�5�>M%H'ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ
17.00-18.00ģ%.ģG%D ?5%�9%.:.%ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ2,344ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ
(V/C ratio) //-ģ�?5ģ0.98ģ(2,:*�:/�/:�/D/<L-D��:2A�2,:/8H-���#=Lģ-='/<-:��:/�/:�/D*<L-�>M%�82��(1G3��:/D�1?L5%!9/�5�
/"1�:��:2A�) 

2) "%%'/8�:/:1�/�ģ2:.ģ1 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%'/8�:/:1�/�ģ2:.ģ1*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 35,524-38,730 PCU/Day 

F .-=29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5
D�/?L5�ģ/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/
2A�2@ ģ�?5ģ��/�D/1:ģ16:00-17:00 %.ģG%D ?5%�9%.:.%ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ2,872ģPCU/HourģE18-=
59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.72 (2,:*�:/�/:�/E&&��#=LģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"#=L.:��>M%ģ
#;G3��:/D'1=L.%��5��/:�/.:� �/.) 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-36 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%'/8�:/:1�/�ģ2:.ģ1*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 36,764-42,047 PCU/Day 

F .-=29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5
D�/?L5�ģ/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ
�?5ģ��/�D/1:ģ17:00-18:00 %.ģG%D ?5%$9%/:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ2,810ģPCU/HourģE18-=59!/:2�/%
'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ1.17ģ(2,:*�:/�/:�/!< �9 ) 

3) "%%2:-D2%ģ(29��:#=Lģ1) 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ 
&/<D/�"%%2:-D2% *&/�:-='/<-:��/:�/!15 #9M�/9%//-ģ-=��:5.A�/83/�:�ģ21,666-31,058 PCU/Day F .-=29 2�/%'/<-:�
�:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�/"&//#@�ģ6 1�5
�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ11:00-12:00ģ%.ģ
G%D ?5%$9%/:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ1,999ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ (V/C ratio) //-ģ
�?5ģ0.83ģ(2,:*�:/�/:�/D/<L-D��:2A�2,:/8H-���#=Lģ-='/<-:��:/�/:�/D*<L-�>M%D1K�%� 5.�82��(1G3��:/D�1?L5%!9/�5�/" 

1�:��:�>M%) 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
"%%2:-D2% *&/�:-='/<-:��/:�/!15 #9M�/9%25�//-ģ-=��:5.A�/83/�:� 24,880-34,985 PCU/Day F .-=29 2�/%'/<-:�
�:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�/"&//#@�ģ6 1�5
�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ17:00-
18:00ģ%.ģG%D ?5%$9%/:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ2,350ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C 

ratio) //-ģ�?5ģ0.98 (2,:*�:/�/:�/D/<L-D��:2A�2,:/8H-���#=Lģ-='/<-:��:/�/:�/D*<L-�>M%�82��(1G3��:/D�1?L5%!9/�5�/"
1�:��:2A�) 

4) "%%D�=./H���: 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%D�=./H���: *&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:�  378-734 PCU/Day F .-=29 2�/%
'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�/"&//#@�ģ6 

1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ08:00-

09:00ģ%.ģG%D ?5%!@1:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ93ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ
�?5ģ0.08 (2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"2A�) 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-37 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%D�=./H���: *&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 864-1,022 PCU/Day F .-=29 2�/%
'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�/"&//#@�ģ6 

1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ13:00-
14:00ģ%.ģG%D ?5%2<�3:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ316ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ
�?5ģ0.26ģ(2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"2A�) 

5) "%%5;%/.2��/:- 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%5;%/.2��/:- *&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 10,904-13,019 PCU/Day F .-=
29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�
/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ
��/�D/1:ģ17:00-18:00ģ%.ģG%D ?5%�9%.:.%ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ950ģPCU/HourģE18-=59!/:2�/%'/<-:�
�/:�/ģ(V/C ratio) //-ģ�?5ģ0.35 (2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%
�:/�/&�@-/"2A�) 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%5;%/.2��/:- *&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 12,942-16,219 PCU/Day F .-=
29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�
/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ
��/�D/1:ģ07:00-08:00 %.ģG%D ?5%2<�3:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ1,252ģPCU/HourģE18-=59!/:2�/%'/<-:�
�/:�/ģ(V/C ratio) //-ģ�?5ģ0.46ģ(2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%
�:/�/&�@-/"2A�) 

6) "%%%�/H�.0/= 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%%�/H�.0/=ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:�10,13911,401PCU/Day F .-=29 2�/%
'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�/"&//#@�ģ6 

1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ17:00-

18:00 %.ģG%D ?5%$9%/:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ811 PCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ
�?5ģ0.34 (2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"2A�) 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-38 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ&/<D/�
"%%%�/H�.0/=ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 12,467-13,432 PCU/Day F .-=29 2�/%'/<-:�
�:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�/"&//#@�ģ6 1�5�>M%
H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ07:00-08:00 
%.ģG%D ?5%$9%/:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ860ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ
0.36ģ(2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"2A�) 

7) "%%2@F�#9. 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/< D/�"%%2@F�#9.  *&/�:-='/<-:��/:�/!15 #9 M�/9%25�)� � �"%%ģ-=��:5.A �/83/�:�  23,050-25,488 PCU/Day  

F .-=29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5
D�/?L5�/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ
�?5ģ��/�D/1:ģ07:00-08:00 %.ģG%D ?5%�9%.:.%ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ1 ,707ģPCU/HourģE18-=59!/:2�/%
'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.57 (2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=
5<2/8G%�:/�/&�@-/"2A�) 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%2@F�#9.ģ*&/�:-='/<-:��/:�/!15 #9 M�/9%25�)� � �"%%ģ-=��:5.A �/83/�:�  28,898-32,401 PCU/Day  

F .-=29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5
D�/?L5�/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ
�?5ģ��/�D/1:ģ06:00-07:00 %.ģG%D ?5%2<�3:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ2,535ģPCU/HourģE18-=59!/:2�/%
'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.85ģ(2,:*�:/�/:�/D/<L-D��:2A�2,:/8H-���#=Lģ-='/<-:��:/�/:�/D*<L-�>M%D1K�%�5.�8
2��(1G3��:/D�1?L5%!9/�5�/"1�:��:�>M%) 

8) "%%29��F1� 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%29��F1� *&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 902-1,365 PCU/Day F .-=29 2�/%'/<-:�
�:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�/"&//#@�ģ6 1�5�>M%
H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ07:00-08:00ģ
%.ģG%D ?5%�9%.:.%ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ139ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ
0.10 (2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"2A�) 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-39 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%29��F1�ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 1,124-1,521PCU/Day F .-=29 2�/%
'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�/"&//#@�ģ
6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ
09:00-10:00 %.ģG%D ?5%�9%.:.%ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ112 PCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ
(V/C ratio) //-ģ�?5ģ0.08ģ(2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%� :/
�/&�@-/"2A�) 

9) "%%�:/ 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ&/<D/�
"%%�:/ *&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 22,665-24,218 PCU/Day F .-=29 2�/%'/<-:�
�:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�/"&//#@�ģ6 1�5�>M%
H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ13:00-

14:00 %.ģG%D ?5%*00�<�:.%ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ1,566ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C 

ratio) //-ģ�?5ģ1.08 (2,:*�:/�/:�/!< �9 ) 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%�:/ģ *&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 28,012-31,278 PCU/Day F .-=29 2�/%
'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�/"&//#@�ģ
6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ
06:00-07:00 %.ģG%D ?5%2<�3:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ2,512ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ
(V/C ratio) //-ģ�?5ģ1.73ģ(2,:*�:/�/:�/!< �9 ) 

10) "%%%�//:�2=-: (29��:#=Lģ1) 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%%�//:�2=-: *&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 10,487-11,636 PCU/Day F .-=
29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�
/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ
��/�D/1:ģ20:00-21:00 %.ģG%D ?5%!@1:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ670ģPCU/HourģE18-=59!/:2�/%'/<-:�
�/:�/ģ(V/C ratio) //-ģ�?5ģ0.28 (2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%
�:/�/&�@-/"2A�) 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-40 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%%�//:�2=-: *&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 11,605-13,178 PCU/Day F .-=
29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�
/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ
��/�D/1:ģ19:00-20:00 %.ģG%D ?5%*00�<�:.%ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ 804ģPCU/HourģE18-=59!/:2�/%
'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.34ģ(2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=
5<2/8G%�:/�/&�@-/"2A�) 

11) "%%%�//:�2=-: 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ&/<D/�
"%%%�//:�2=-: *&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 18,433-21,760 PCU/Day F .-=29 2�/%
'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�/"&//#@�ģ6 

1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ08:00-

09:00ģ%.ģG%D ?5%$9%/:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ1,317ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) 

//-ģ�?5ģ0.55ģ(2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"2A�) 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%%�//:�2=-: *&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 21,796-25,512PCU/Day F .-=
29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�
/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ
��/�D/1:ģ17:00-18:00ģ%.ģG%D ?5%$9%/:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ1,713ģPCU/HourģE18-=59!/:2�/%'/<-:�
�/:�/ģ(V/C ratio) //-ģ�?5ģ0.71ģ(�?52,:*�:/�/:�/E&&��#=LģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"#=L.:��>M%ģ#;G3��:/
D'1=L.%��5��/:�/.:� �/.) 

12) "%%2:-D2%ģ(29��:#=Lģ2) 
 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%2:-D2%ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 21,670-24,607 PCU/Day F .-=29 2�/%
'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5ģ/"F .2:/ģ6ģ
1�5�>M%H'/"&//#@�ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ
��/�D/1:ģ16:00-17:00ģ%.ģG%D ?5%�9%.:.%ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���"%%//-ģ1 ,631 PCU/HourģE18-=
59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.34 (2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A�
�9&�=L-=5<2/8G%�:/�/&�@-/"2A�)  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-41 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%2:-D2%ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:�ģ28,089 -31,388ģ PCU/Day F .-=
29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5ģ/"
F .2:/ģ6ģ1�5�>M%H'ģ/"&//#@�ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/
2A�2@ ģ�?5ģ��/�D/1:ģ10:00-11:00ģ%.ģG%D ?5%$9%/:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���"%%//-ģ2,070 PCU/Hourģ
E18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.86ģ(2,:*�:/�/:�/D/<L-D��:2A�2,:/8H-���#=Lģ-='/<-:��:/�/:�/
D*<L-�>M%D1K�%�5.�82��(1G3��:/D�1?L5%!9/�5�/"1�:��:�>M%) 

13) "%%%�//:�2=-:ģ(29��:#=Lģ2) 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%%�//:�2=-:ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:�  ģ18,868-21,928ģPCU/Day F .-=
29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�ģ
/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/
2A�2@ ģ�?5ģ��/�D/1:ģ07:00-08:00 %.ģG%D ?5%$9%/:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���"%%//-ģ1,626ģPCU/Hourģ
E18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.68 (2,:*�:/�/:�/-='���9.5?L%-:/&�/%&�:�ģE18(A��9&�=L-=5<2/8G%
�:/�/&�@-/"%�5.1�) 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%%�//:�2=-:ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 26,034-28,297ģPCU/Day F .-=
29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�ģ
/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/
2A�2@ ģ�?5ģ��/�D/1:ģ07:00-08:00ģ%.ģG%D ?5%�9%.:%ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���"%%//-ģ1,918 PCU/Hourģ
E18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.80 (2,:*�:/�/:�/E&&��#=LģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"#=L
.:��>M%ģ#;G3��:/D'1=L.%��5��/:�/.:� �/.) 

14) "%%*/82@D-/@ 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%*/82@D-/@ģ*&/�:-='/<-:��/:�/!15 #9M�/9%//-ģ-=��:5.A� /83/�:�ģ16,014-22,550ģPCU/Day F .-=29 2�/%
'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9 L�ģ/5�1�-:ģH �E��ģ /"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�ģ
/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/
2A�2@ ģ�?5ģ��/�D/1:ģ09:00-10:00ģ%.ģG%D ?5%$9%/:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���"%%//-ģ1,496ģPCU/Hourģ
E18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.62 (2,:*�:/�/:�/-='���9.5?L%-:/&�/%&�:�ģE18(A��9&�=L-=5<2/8G%
�:/�/&�@-/"%�5.1�) 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-42 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
"%%*/82@D-/@ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�//-ģ-=��:5.A�/83/�:� 21,062-24,596ģPCU/Day F .-=29 2�/%'/<-:�
�:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�ģ/"&//#@�ģ4ģ1�5ģ/"&//#@�ģ6 1�5
�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ
��/�D/1:ģ16:00-17:00ģ%.ģG%D ?5%$9%/:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ1,444 PCU/HourģE18-=59!/:2�/%'/<-:�
�/:�/ģ(V/C ratio) //-ģ�?5ģ0.60 (2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%
�:/�/&�@-/"2A�) 

15) "%%/:� ;D%<%�1:� 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%/:� ;D%<%�1:�ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:�  74,716-86,888ģ�9%!�5/9%ģ
(60,161-69,322ģ PCU/Day) F .-=29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ
/"�9�/.:%.%!�E182:-1�5ģ/"&//#@�ģ6ģ1�5ģ/"F .2:/ģ6ģ1�5�> M%H'ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ
��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ10:00-11:00ģ%.ģG%D ?5%�9%.:.%ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���
"%%//-ģ4,602 PCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.37 (2,:*�:/�/:�/H31H �E&&5<2/8ģ
F .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"2A�) 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%/:� ;D%<%�1:�ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� ģ81,467-92,798ģ�9%!�5/9%ģ
(36,370-74,129ģ PCU/Day) F .-=29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ
/"�9�/.:%.%!�E182:-1�5ģ/"&//#@�ģ6ģ1�5ģ/"F .2:/ģ6ģ1�5�>M%H'ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:
#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ17.00-18.00ģ%.ģG%D ?5%2<�3:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���"%%//-ģ
4,472ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.38ģ(2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�
/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"2A�) 

16) ģ"%%-3:H�. 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%-3:H�.ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:�  ģ54,867-61,932ģ�9%!�5/9%ģ(41,855-
49,115ģPCU/Day) F .-=29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9 L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ
/"�9�/.:%.%!�E182:-1�5D�/?L5�ģ/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ
��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ09:00-10:00ģ%.ģG%D ?5%!@1:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���
"%%//-ģ3,375ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ1.41 (2,:*�:/�/:�/!< �9 ) 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-43 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%-3:H�.ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:�  ģ63,478-70,930ģ�9%!�5/9%ģ(55,073-
56,424ģPCU/Day) F .-=29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9 L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ
/"�9�/.:%.%!�E182:-1�5D�/?L5�ģ/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ
��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ11:00-12:00ģ%.ģG%D ?5%�9%.:%ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���
"%%//-ģ3,406ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ1.42 (2,:*�:/�/:�/!< �9 ) 

17) "%%�9�/D*�/ 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%�9�/D*�/ģ*&/�:-='/<-:��/:�/!15 #9M�/9%//-ģ-=��:5.A�/83/�:�ģ39,957-43,006ģ�9%!�5/9%ģ(41,855-49,115ģ
PCU/Day) F .-=29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�
E182:-1�5D�/?L5�/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:�
�/:�/2A�2@ ģ�?5ģ��/�D/1:ģ16.00-17.00ģ%.ģG%D ?5%�9%.:.%ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���"%%//-ģ2,251ģ
PCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ1.05 (2,:*�:/�/:�/!< �9 ) 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
"%%�9�/D*�/ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�//-ģ-=��:5.A�/83/�:�  ģ86,626-94,296ģ�9%!�5/9%ģ(64,319-77,029ģ
PCU/Day) F .-=29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�
E182:-1�5D�/?L5�/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-=
'/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ07.00-08.00ģ%.ģG%D ?5%2<�3:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ2,796ģPCU/Hourģ
E18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ1.30 (2,:*�:/�/:�/!< �9 ) 

18) "%%'/8�:$<'� 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%/:� ;D%<%�1:�ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:�  77,429-89,445ģģ�9%!�5/9%ģ
(65,389-72,517ģ PCU/Day) F .-=29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ
/"�9�/.:%.%!�E182:-1�5D�/?L5�/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ
��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ16.00-17.00ģ%.ģG%D ?5%$9%/:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���
"%%//-ģ4,898ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.82 (2,:*�:/�/:�/D/<L-D��:2A�2,:/8H-�
��#=Lģ-='/<-:��:/�/:�/D*<L-�>M%D1K�%�5.�82��(1G3��:/D�1?L5%!9/�5�/"1�:��:�>M%) 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-44 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%/:� ;D%<%�1:�ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:�  86,626-94,296ģ�9%!�5/9%ģ
(64,319-77,029 PCU/Day) F .-=29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ
/"�9�/.:%.%!�E182:-1�5D�/?L5�ģ/"&//#@�ģ6 1�5�>M%H'ģ/"F .2:/ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ
��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ07.00-08.00ģ%.ģG%D ?5%�9%.:.%ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���
"%%//-ģ4,663ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.78ģ(2,:*�:/�/:�/E&&��#=LģE18(A��9&
�=L-=5<2/8G%�:/�/&�@-/"#=L.:��>M%ģ#;G3��:/D'1=L.%��5��/:�/.:� �/.) 

19) "%%2-D K�*/8D��:!:�2<% 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%2-D K�*/8D��:!:�2<%ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:� 87,598-94,603ģPCU//9% 

F .-=29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"F .2:/ģ4ģ1�5ģ/"F .2:/ģ
6ģ1�5�>M%H'ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�ģ/"&//#@�ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-=
'/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ11:00-12:00ģ%.ģG%D ?5%�9%.:.%ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���"%%//-ģ
6,006 PCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ2.37 �>L�3-:.">�2,:*�:/�/:�/!< �9  

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%/:� ;D%<%�1:�ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�ģ95,189-99,142ģ PCU//9% F .-=29 2�/%
'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"F .2:/ģ4ģ1�5ģ/"F .2:/ģ6ģ1�5�>M%H'ģ
/"�9�/.:%.%!�E182:-1�5ģ/"&//#@�ģ6ģ1�5ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/
2A�2@ ģ�?5ģ��/�D/1:ģ12.00-13.00ģ%.ģG%D ?5%*00�<�:.%ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9 M�25�)���"%%//-ģ6,125ģ
PCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.77ģ�>L�3-:.">�2,:*�:/�/:�/E&&��#=LģE18(A��9&�=L-=
5<2/8G%�:/�/&�@-/"#=L.:��>M%ģ#Q:G3��:/D'1=L.%��5��/:�/.:� �/. 

20) "%%2@�2/92 <P 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%2@�2/92 <Pģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:�ģ57,825-71,387 PCU/Day F .-=29 2�/%
'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9 L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1� 5D�/?L5�
/"&//#@�ģ10ģ1�5/"*�/�E18//-H'">�/"�>L�*�/�ģ/"&//#@�ģ6ģ1�5�>M%H'ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H'ģ!:-1; 9&ģ��/�D/1:#=L-=
'/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ17:00-18:00ģ%.ģG%D ?5%$9%/:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���"%%//-ģ
4,696ģPCU/Hour E18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.78ģ(2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�
/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"2A�) 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-45 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%/:� ;D%<%�1:�ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:�ģģ63,390-73,613 PCU/Day F .
-=29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ/"ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L<�ģ/"&//#@�ģ
10ģ1�5/"*�/�E18//-H'">�/"�>L�*�/�ģ/"&//#@�ģ6ģ1�5�>M%H'ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H'!:-1; 9&ģ��/�D/1:#=L-='/<-:�
�/:�/2A�2@ ģ�?5ģ��/�D/1:ģ15.00-16.00ģ%.ģG%D ?5%2<�3:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���"%%//-ģ4 ,797ģ
PCU/Hour E18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.80ģ(2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%
�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"2A�) 

21) "%%'/8�:5@#<0 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�'/8�:5@#<0ģ*&/�:-='/<-:��/:�/!15 #9 M�/9%25�)� ��"%%ģ50,905-41,398 PCU/Day F .-=29 2�/%'/<-:�
�:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9 L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/".%!�%9 L�ģ/"�9�/.:%.%!�ģ2:-1�5D�/?L5�ģ
/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ/"F .2:/ģ6ģ1�5�>M%H'ģ/"F .2:/ģ4 1�5ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ
�?5ģ��/�D/1:ģ17:00-18:00ģ%.ģG%D ?5%!@1:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���"%%//-ģ3,380ģPCU/Hour E18-=
59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ1.41(2,:*�:/�/:�/!< �9 ) 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�'/8�:5@#<0ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�)���"%%ģ-=��:5.A�/83/�:�ģģ63 ,478-70,930ģ�9%!�5/9%ģ(52,024-

41,398 PCU/Day) F .-=29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/"&//#@�ģ4ģ1�5ģ/".%!�%9L�/"�9�/.:%.%!�2:-1�5
D�/?L5�ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ/"F .2:/ģ6ģ1�5�>M%H'ģ/"F .2:/ģ4ģ1�5ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/
2A�2@ ģ�?5ģ��/�D/1:ģ17:00-18:00ģ%.ģG%D ?5%�9%.:%ģ2565ģ-='/<-:��:/�/:�/D�1=L.#9M�25�)���"%%//-ģ3,406ģPCU/Hour 

E18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ1.47ģ(2,:*�:/�/:�/!< �9 ) 

22) #:��A��%:%�5�#:�*<D01 �:%3%�:*?M%#=L��52/�:�#=L�5 /"H++�: 

G%��/�/9%3.@  

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
&/<D/�"%%#:��A��%:%�5�#:�*<D01 �:%3%�:*?M%#=L��52/�:�#=L�5 /"H++�:ģ*&/�:-='/<-:��/:�/!15 #9M�/9%//-ģ-=��:5.A�
/83/�:�ģ39,957-43,006ģ�9%!�5/9%ģ(7,433-4,163 PCU/Day) F .-=29 2�/%'/<-:��:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ
/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�/"&//#@�ģ6ģ1�5�>M%ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ
!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ07.00-08.00ģ%.ģG%D ?5%�9%.:.%ģ2565ģ-='/<-:��:/�/:�/D�1=L.
#9M�25�)���"%%//-ģ625 PCU/Hour E18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.31ģ(2,:*�:/�/:�/H31H �E&&
5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"2A�) 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-46 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

G%��/�/9%#;�:/ 

(1�:/2;//�'/<-:��:/�/:�/ģG%��/�/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģD'�%D/1:ģ24ģ�9L/F-�ģ
"%%�9�/D*�/ģ*&/�:-='/<-:��/:�/!15 #9M�/9%25�//-ģ-=��:5.A�/83/�:�ģ7,264-4,696 PCU/Day F .-=29 2�/%'/<-:�
�:/�/:�/E!�18'/8D,#ģ�?5ģ/".%!�%9L�ģ/5�1�-:ģH �E��ģ/"&//#@�ģ4ģ1�5ģ/"�9�/.:%.%!�E182:-1�5D�/?L5�/"&//#@�ģ6ģ1�5
�>M%ģ/"&//#@�ģ10ģ1�5ģE18//-">�/"*�/�ģ!:-1; 9&ģ��/�D/1:#=L-='/<-:��/:�/2A�2@ ģ�?5ģ��/�D/1:ģ07.00-08.00ģ%.ģG%D ?5%
2<�3:�-ģ2565ģ-='/<-:��:/�/:�/D�1=L.//-ģ2,796ģPCU/HourģE18-=59!/:2�/%'/<-:��/:�/ģ(V/C ratio) //-ģ�?5ģ0.57ģ
(2,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"2A�) 

 

 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 

 

3%�:ģ6-47 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-7ģģ2/@'(1�:/2;//�'/<-:��:/�/:�/ģ!:-E%/D2�%#:�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ-ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565 

�@ !< !:-!//�25& '/8D,#.:%.%!�ģ1/ 
'/<-:��:/�/:�///-ģ(PCU//9%) 

2<�3:�-ģ2565 �9%.:.%ģ2565 !@1:�-ģ2565 *00�<�:.%ģ2565 $9%/:�-ģ2565 
/9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ 

1.ģ"%%#3:/ 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 4,393 5,619 4,555 6,223 4,611 6,008 4,871 6,423 5,045 6,305 

3.ģ/".%!�%9L� 11,039 11,846 12,847 13,791 13,369 13,637 14,014 14,655 14,682 14,413 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 1,292 1,370 1,270 1,629 1,130 1,161 1,185 1,238 1,341 1,300 

6.ģ/"&//#@�ģ4ģ1�5 16,264 14,986 16,350 14,076 15,881 13,816 15,610 13,550 15,991 13,430 

7.ģ/"&//#@�ģ6ģ1�5 1,259 1,126 1,142 1,246 1,134 1,200 983 1,234 1,000 1,373 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 1,487 1,614 997 985 767 634 718 754 792 856 

//- 35,734 36,561 37,161 37,950 36,892 36,456 37,381 37,854 38,851 37,677 

'/<-:��:/�/:�/2A�2@ (PCU/Hour) 2,399 2,408 2,263 2,344 2,127 2,395 2,227 2,436 2,299 2,514 

��/�D/1: 07:00-08:00 07:00-08:00 15:00-16:00 17:00-18:00 07:00-08:00 17:00-18:00 07:00-08:00 17:00-18:00 07:00-08:00 17:00-18:00 

V/C Ratio 2A�2@  1.00 1.00 0.94 0.98 0.89 1.00 0.93 1.02 0.96 1.05 

2.ģ"%%'/8�:/:1�/�ģ 
2:.ģ1 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 4,439 5,212 6,504 6,362 6,294 6,229 6,443 6,324 6,457 6,726 

3.ģ/".%!�%9L� 11,201 11,373 18,829 16,107 17,654 15,912 18,532 17,678 18,831 18,730 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 1,698 1,764 1,615 1,753 1,099 1,208 1,144 1,144 1,154 1,151 

6.ģ/"&//#@�ģ4ģ1�5 15,699 15,290 8,579 13,432 8,113 13,312 8,221 12,849 8,235 13,729 

7.ģ/"&//#@�ģ6ģ1�5 1,534 1,588 1,565 1,087 1,241 972 1,118 952 1,212 960 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 1,813 1,537 1,638 1,194 1,123 708 969 684 957 751 

//- 36,384 36,764 38,730 39,935 35,524 38,341 36,427 39,631 36,846 42,047 

'/<-:��:/�/:�/2A�2@ (PCU/Hour) 2,320 2,591 2,872 2,801 2,365 2,465 2,317 2,667 2,402 2,810 

��/�D/1: 16:00-17:00 17:00-18:00 16:00-17:00 15:00-16:00 12:00-13:00 14:00-15:00 14:00-15:00 17:00-18:00 14:00-15:00 17:00-18:00 

V/C Ratio 2A�2@  0.58 0.65 0.72 0.70 0.59 0.62 0.58 0.67 1.00 1.17 

3.ģ"%%2:-D2%ģ 
(29��:#=Lģ1) 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 2,905 3,749 5,138 4,858 5,042 5,018 5,250 5,224 5,560 5,586 

3.ģ/".%!�%9L� 7,588 9,158 14,036 11,576 14,541 11,579 15,347 13,864 16,000 15,363 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 1,110 1,434 1,483 1,031 1,068 911 1,045 951 1,067 1,088 

6.ģ/"&//#@�ģ4ģ1�5 8,684 9,085 6,229 10,323 6,133 10,485 6,298 10,385 6,772 11,156 

7.ģ/"&//#@�ģ6ģ1�5 834 867 608 862 972 1,156 911 1,055 943 1,050 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 545 587 512 492 742 761 587 737 716 742 

//- 21,666 24,880 28,006 29,142 28,498 29,910 29,438 32,216 31,058 34,985 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 1,489 1,714 1,959 2,055 1,840 2,158 1,864 2,136 1,999 2,350 

��/�D/1: 11:00-12:00 17:00-18:00 11:00-12:00 17:00-18:00 11:00-12:00 17:00-18:00 10:00-11:00 17:00-18:00 11:00-12:00 17:00-18:00 

V/C Ratio 2A�2@  0.31 0.36 0.41 0.43 0.38 0.45 0.39 0.45 0.83 0.98 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 

 

3%�:ģ6-48 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-7ģģ2/@'(1�:/2;//�'/<-:��:/�/:�/ģ!:-E%/D2�%#:�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ-ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-1) 

�@ !< !:-!//�25& '/8D,#.:%.%!�ģ1/ 
'/<-:��:/�/:�///-ģ(PCU//9%) 

2<�3:�-ģ2565 �9%.:.%ģ2565 !@1:�-ģ2565 *00�<�:.%ģ2565 $9%/:�-ģ2565 
/9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ 

4.ģ"%%D�=./H���: 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 65 162 140 161 157 209 178 244 149 219 

3.ģ/".%!�%9L� 262 773 507 748 437 509 426 631 367 533 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 0 0 0 0 0 0 0 0 0 0 

6.ģ/"&//#@�ģ4ģ1�5 51 87 74 56 140 176 110 110 122 112 

7.ģ/"&//#@�ģ6ģ1�5 0 0 0 0 0 0 0 0 0 0 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 0 0 0 0 0 0 0 0 0 0 

//- 378 1,022 721 965 734 894 714 985 638 864 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 43 316 78 113 93 137 62 189 66 170 

��/�D/1: 13:00-14:00 13:00-14:00 08:00-09:00 06:00-07:00 08:00-09:00 07:00-08:00 08:00-09:00 07:00-08:00 10:00-11:00 07:00-08:00 

V/C Ratio 2A�2@  0.04 0.26 0.07 0.09 0.08 0.11 0.05 0.16 0.03 0.07 

5.ģ"%%5;%/.2��/:- 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 2,222 3,506 2,540 3,119 2,093 2,683 2,263 2,829 2,022 2,671 

3.ģ/".%!�%9L� 7,069 8,685 6,434 6,975 6,120 6,534 6,204 6,645 5,466 6,194 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 200 301 251 278 296 305 219 255 216 245 

6.ģ/"&//#@�ģ4ģ1�5 2,314 2,943 2,972 3,574 2,689 3,539 2,750 3,414 2,515 3,284 

7.ģ/"&//#@�ģ6ģ1�5 402 587 633 412 663 436 532 316 505 341 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 0 197 189 261 237 225 179 209 180 207 

//- 12,207 16,219 13,019 14,619 12,098 13,722 12,147 13,668 10,904 12,942 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 866 1,252 950 1,087 820 1,001 839 942 797 889 

��/�D/1: 07:00-08:00 07:00-08:00 17:00-18:00 07:00-08:00 07:00-08:00 13:00-14:00 16:00-17:00 17:00-18:00 16:00-17:00 16:00-17:00 

V/C Ratio 2A�2@  0.32 0.46 0.35 0.40 0.30 0.37 0.31 0.35 0.33 0.37 

6.ģ"%%%�/H�.0/= 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 2,102 3,085 2,082 2,656 2,063 2,652 2,000 2,683 2,097 2,703 

3.ģ/".%!�%9L� 5,171 6,195 5,127 6,196 5,267 6,350 5,717 7,229 6,042 7,284 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 209 334 284 474 293 399 264 417 271 393 

6.ģ/"&//#@�ģ4ģ1�5 2,542 2,705 2,357 2,843 2,364 2,695 2,430 2,735 2,545 2,724 

7.ģ/"&//#@�ģ6ģ1�5 115 286 411 412 457 371 454 329 446 328 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 0 0 0 0 0 0 0 0 0 0 

//- 10,139 12,605 10,261 12,581 10,444 12,467 10,865 13,393 11,401 13,432 

'/<-:��:/�/:�/2A�2@ (PCU/Hour) 715 1,081 674 932 791 841 762 909 811 860 

��/�D/1: 07:00-08:00 06:00-07:00 07:00-08:00 06:00-07:00 07:00-08:00 07:00-08:00 07:00-08:00 07:00-08:00 17:00-18:00 07:00-08:00 

V/C Ratio 2A�2@  0.30 0.45 0.28 0.39 0.33 0.35 0.32 0.38 0.34 0.36 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 

 

3%�:ģ6-49 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-7ģģ2/@'(1�:/2;//�'/<-:��:/�/:�/ģ!:-E%/D2�%#:�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ-ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-2) 

�@ !< !:-!//�25& '/8D,#.:%.%!�ģ1/ 
'/<-:��:/�/:�///-ģ(PCU//9%) 

2<�3:�-ģ2565 �9%.:.%ģ2565 !@1:�-ģ2565 *00�<�:.%ģ2565 $9%/:�-ģ2565 
/9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ 

7.ģ"%%2@F�#9. 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 4,089 4,597 3,984 4,379 4,289 4,411 4,373 4,525 4,209 4,244 

3.ģ/".%!�%9L� 13,129 19,335 13,262 18,385 12,317 16,458 12,996 17,238 11,460 16,498 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 319 335 401 435 405 624 417 537 384 520 

6.ģ/"&//#@�ģ4ģ1�5 5,792 7,539 7,301 7,259 6,911 6,743 6,385 7,050 6,080 6,983 

7.ģ/"&//#@�ģ6ģ1�5 306 388 305 348 564 434 542 447 599 472 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 199 207 235 265 270 228 262 292 318 349 

//- 23,834 32,401 25,488 31,071 24,756 28,898 24,975 30,089 23,050 29,066 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 1,527 2,535 1,707 2,160 1,748 2,012 1,766 1,974 1,605 2,087 

��/�D/1: 16:00-17:00 06:00-07:00 07:00-08:00 07:00-08:00 17:00-18:00 07:00-08:00 17:00-18:00 17:00-18:00 17:00-18:00 17:00-18:00 

V/C Ratio 2A�2@  0.51 0.85 0.57 0.72 0.58 0.67 0.59 0.66 0.67 0.87 

8.ģ"%%29��F1� 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 179 241 237 342 218 292 240 299 257 297 

3.ģ/".%!�%9L� 435 712 743 694 446 642 584 752 598 671 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 0 0 0 0 0 0 0 0 0 0 

6.ģ/"&//#@�ģ4ģ1�5 288 463 385 485 345 190 273 290 287 299 

7.ģ/"&//#@�ģ6ģ1�5 0 0 0 0 0 0 0 0 0 0 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 0 0 0 0 0 0 0 0 0 0 

//- 902 1,416 1,365 1,521 1,009 1,124 1,097 1,341 1,142 1,267 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 103 169 139 112 120 130 103 143 94 122 

��/�D/1: 06:00-07:00 06:00-07:00 07:00-08:00 09:00-10:00 15:00-16:00 09:00-10:00 18:00-19:00 07:00-08:00 18:00-19:00 07:00-08:00 

V/C Ratio 2A�2@  0.07 0.12 0.10 0.08 0.08 0.09 0.07 0.10 0.04 0.05 

9.ģ"%%�:/ 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 4,100 4,245 4,195 4,012 4,211 4,190 4,416 4,381 4,245 4,127 

3.ģ/".%!�%9L� 11,925 17,778 13,221 17,445 12,449 15,684 12,988 16,134 12,381 15,576 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 337 349 295 272 389 286 413 341 489 385 

6.ģ/"&//#@�ģ4ģ1�5 5,743 8,325 4,871 7,259 5,143 7,380 5,672 7,790 5,440 7,177 

7.ģ/"&//#@�ģ6ģ1�5 335 365 336 345 432 384 482 419 600 450 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 225 216 230 232 184 219 247 254 301 297 

//- 22,665 31,278 23,148 29,565 22,808 28,143 24,218 29,319 23,456 28,012 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 1,580 2,512 1,462 2,276 1,466 2,139 1,566 2,197 1,481 2,094 

��/�D/1: 15:00-16:00 06:00-07:00 19:00-20:00 11:00-12:00 13:00-14:00 11:00-12:00 13:00-14:00 11:00-12:00 11:00-12:00 11:00-12:00 

V/C Ratio 2A�2@  1.09 1.73 1.01 1.57 1.01 1.48 1.08 1.52 0.62 0.87 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 

 

3%�:ģ6-50 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-7ģģ2/@'(1�:/2;//�'/<-:��:/�/:�/ģ!:-E%/D2�%#:�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ-ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-3) 

�@ !< !:-!//�25& '/8D,#.:%.%!�ģ1/ 
'/<-:��:/�/:�///-ģ(PCU//9%) 

2<�3:�-ģ2565 �9%.:.%ģ2565 !@1:�-ģ2565 *00�<�:.%ģ2565 $9%/:�-ģ2565 
/9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ 

10.ģ"%%%�//:�2=-: 
(29��:#=Lģ1) 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 1,442 1,529 1,481 1,750 1,526 1,964 1,608 2,049 1,598 1,960 

3.ģ/".%!�%9L� 3,770 4,331 4,732 4,607 5,098 5,155 5,200 5,857 5,173 5,468 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 0 0 0 0 0 0 0 0 0 0 

6.ģ/"&//#@�ģ4ģ1�5 4,161 4,622 4,058 5,022 4,158 4,863 4,224 4,651 4,236 4,484 

7.ģ/"&//#@�ģ6ģ1�5 857 754 734 751 451 389 442 358 373 350 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 257 369 162 254 201 281 162 263 176 312 

//- 10,487 11,605 11,167 12,384 11,434 12,652 11,636 13,178 11,556 12,574 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 654 705 684 803 667 755 670 804 680 774 

��/�D/1: 12:00-13:00 20:00-21:00 18:00-19:00 07:00-08:00 16:00-17:00 20:00-21:00 20:00-21:00 19:00-20:00 20:00-21:00 19:00-20:00 

V/C Ratio 2A�2@  0.27 0.29 0.29 0.33 0.28 0.31 0.28 0.34 0.28 0.32 

11.ģ"%%/:�/<"= 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 2,476 3,183 3,099 3,052 2,994 2,955 3,043 3,451 3,172 3,588 

3.ģ/".%!�%9L� 6,986 8,601 7,855 8,972 8,541 9,326 9,701 10,323 10,193 11,061 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 1,091 928 1,182 1,026 1,322 1,129 1,342 1,191 1,347 1,370 

6.ģ/"&//#@�ģ4ģ1�5 7,162 8,339 8,171 9,383 6,478 8,580 5,952 8,395 6,301 8,749 

7.ģ/"&//#@�ģ6ģ1�5 397 464 486 421 353 487 376 388 421 397 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 321 281 478 337 293 300 268 304 326 347 

//- 18,433 21,796 21,271 23,191 19,981 22,777 20,682 24,052 21,760 25,512 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 1,300 1,366 1,665 1,514 1,357 1,552 1,218 1,632 1,317 1,713 

��/�D/1: 07:00-08:0 07:00-08:00 07:00-08:00 16:00-17:00 09:00-10:00 17:00-18:00 08:00-09:00 17:00-18:00 08:00-09:00 17:00-18:00 

V/C Ratio 2A�2@  0.27 0.28 0.35 0.32 0.28 0.32 0.25 0.34 0.55 0.71 

12.ģ"%%2:-D2%ģ 
ģģģģģ(29��:#=Lģ2) 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 4,622 5,788 5,161 5,865 4,650 5,088 4,738 5,026 4,425 5,430 

3.ģ/".%!�%9L� 10,655 13,224 11,532 14,812 10,401 15,096 11,166 15,934 10,518 17,310 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 1,596 2,005 1,304 1,352 999 1,207 958 1,036 1,012 1,075 

6.ģ/"&//#@�ģ4ģ1�5 3,691 6,681 5,460 6,140 5,644 5,827 5,553 6,200 5,295 6,726 

7.ģ/"&//#@�ģ6ģ1�5 801 796 871 950 663 662 537 552 529 561 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 305 218 279 237 156 209 224 241 264 286 

//- 21,670 28,712 24,607 29,356 22,513 28,089 23,176 28,989 22,043 31,388 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 1,477 2,056 1,631 1,882 1,441 1,959 1,616 1,858 1,505 2,070 

��/�D/1: 12:00-13:00 07:00-08:00 16:00-17:00 12:00-13:00 13:00-14:00 07:00-08:00 17:00-18:00 10:00-11:00 17:00-18:00 10:00-11:00 

V/C Ratio 2A�2@  0.31 0.43 0.34 0.39 0.30 0.41 0.34 0.39 0.63 0.86 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 

 

3%�:ģ6-51 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-7ģģ2/@'(1�:/2;//�'/<-:��:/�/:�/ģ!:-E%/D2�%#:�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ-ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-4) 

�@ !< !:-!//�25& '/8D,#.:%.%!�ģ1/ 
'/<-:��:/�/:�///-ģ(PCU//9%) 

2<�3:�-ģ2565 �9%.:.%ģ2565 !@1:�-ģ2565 *00�<�:.%ģ2565 $9%/:�-ģ2565 
/9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ 

13. ģ"%%%�//:�2=-: 
(29��:#=Lģ2) 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 3,142 4,248 3,648 4,529 3,194 4,189 3,377 4,323 3,486 4,515 

3.ģ/".%!�%9L� 10,261 14,661 11,121 16,876 11,185 14,794 11,766 14,707 12,101 15,711 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 1,027 1,337 840 1,105 797 1,005 688 945 753 890 

6.ģ/"&//#@�ģ4ģ1�5 3,742 5,591 4,991 5,180 5,265 5,315 4,789 5,595 4,882 6,034 

7.ģ/"&//#@�ģ6ģ1�5 394 402 462 406 573 547 512 503 548 481 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 302 315 186 201 156 184 159 198 158 197 

//- 18,868 26,554 21,248 28,297 21,170 26,034 21,291 26,271 21,928 27,828 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 1,359 1,905 1,843 1,918 1,573 1,644 1,614 1,786 1,626 1,881 

��/�D/1: 06:00-07:00 06:00-07:00 07:00-08:00 07:00-08:00 07:00-08:00 17:00-18:00 07:00-08:00 17:00-18:00 07:00-08:00 17:00-18:00 

V/C Ratio 2A�2@  0.57 0.79 0.77 0.80 0.66 0.69 0.67 0.74 0.68 0.78 

14.ģ"%%*/82@D-/@ 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 3,299 4,342 4,154 4,759 3,742 4,222 3,786 4,548 4,204 4,906 

3.ģ/".%!�%9L� 7,461 10,615 9,414 12,869 9,209 12,024 9,948 12,180 10,988 13,076 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 1,071 1,437 1,218 1,393 1,141 1,052 1,268 979 1,196 1,054 

6.ģ/"&//#@�ģ4ģ1�5 3,524 4,018 4,220 3,773 4,262 4,352 4,841 4,314 5,388 4,697 

7.ģ/"&//#@�ģ6ģ1�5 323 340 472 546 674 501 590 539 580 557 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 336 310 304 272 191 201 185 246 194 306 

//- 16,014 21,062 19,782 23,612 19,219 22,352 20,618 22,806 22,550 24,596 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 1,101 1,268 1,324 1,555 1,391 1,336 1,367 1,339 1,496 1,444 

��/�D/1: 10:00-11:00 13:00-14:00 13:00-14:00 15:00-16:00 09:00-10:00 09:00-10:00 09:00-10:00 14:00-15:00 09:00-10:00 16:00-17:00 

V/C Ratio 2A�2@  0.46 0.53 0.55 0.65 0.58 0.56 0.57 0.56 0.62 0.60 

15.ģ"%% 

/:� ;D%<%�1:� 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 8,243 9,918 10,468 10,253 9,319 9,806 9,500 9,565 8,464 10,468 

3.ģ/".%!�%9L� 22,368 23,095 33,018 25,246 33,513 24,173 34,051 27,996 29,942 33,018 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 2,432 2,978 3,101 2,799 1,994 2,019 1,898 1,938 1,912 3,101 

6.ģ/"&//#@�ģ4ģ1�5 25,303 28,598 19,703 28,586 19,078 25,860 19,429 25,558 17,407 19,703 

7.ģ/"&//#@�ģ6ģ1�5 1,335 1,922 1,641 1,308 2,119 1,479 1,757 1,250 1,517 1,641 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 1,654 2,681 1,391 1,478 1,084 982 938 913 919 1,391 

//- 61,335 69,192 69,322 69,670 67,107 64,319 67,573 67,220 60,161 69,322 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 4,239 4,472 4,602 4,226 4,267 3,950 4,000 3,967 4,212 4,602 

��/�D/1: 17:00-18:00 17:00-18:00 10:00-11:00 11:00-12:00 10:00-11:00 13:00-14:00 10:00-11:00 16:00-17:00 11:00-12:00 10:00-11:00 
V/C Ratio 2A�2@  0.35 0.37 0.38 0.35 0.36 0.33 0.33 0.33 0.35 0.38 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 

 

3%�:ģ6-52 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-7ģģ2/@'(1�:/2;//�'/<-:��:/�/:�/ģ!:-E%/D2�%#:�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ-ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-5) 

�@ !< !:-!//�25& '/8D,#.:%.%!�ģ1/ 
'/<-:��:/�/:�///-ģ(PCU//9%) 

2<�3:�-ģ2565 �9%.:.%ģ2565 !@1:�-ģ2565 *00�<�:.%ģ2565 $9%/:�-ģ2565 
/9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ 

16.ģ"%%-3:H�. 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 4,654 6,595 8,134 8,554 7,792 8,287 8,065 8,072 7,280 8,081 

3.ģ/".%!�%9L� 16,455 16,450 24,966 22,748 25,209 23,034 25,868 24,747 22,282 24,782 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 6 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 2,126 3,521 1,258 1,723 1,253 1,473 1,157 1,367 1,297 1,485 

6.ģ/"&//#@�ģ4ģ1�5 22,242 22,560 10,941 20,513 10,494 20,032 10,335 20,205 9,468 20,112 

7.ģ/"&//#@�ģ6ģ1�5 1,919 3,988 1,151 1,457 1,236 1,419 1,068 1,195 946 1,193 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 1,719 2,864 1,274 1,383 865 828 662 694 576 771 

//- 49,115 55,978 47,724 56,378 46,849 55,073 47,155 56,280 41,855 56,424 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 2,870 3,269 3,176 3,406 3,375 3,272 3,289 3,398 3,345 3,385 

��/�D/1: 07:00-08:00 07:00-08:00 08:00-09:00 11:00-12:00 09:00-10:00 17:00-18:00 17:00-18:00 17:00-18:00 17:00-18:00 17:00-18:00 

V/C Ratio 2A�2@  1.20 1.36 1.32 1.42 1.41 1.36 1.37 1.42 1.39 1.41 

17.ģ"%%�9�/D*�/ 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 5,442 6,932 5,797 6,920 5,666 6,637 5,633 6,535 5,296 6,627 

3.ģ/".%!�%9L� 15,444 15,209 15,731 17,958 14,995 15,707 16,042 16,115 15,337 16,929 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 926 1,653 1,430 1,069 1,352 1,050 1,118 971 1,062 1,002 

6.ģ/"&//#@�ģ4ģ1�5 7,492 10,313 8,786 8,474 9,298 8,297 9,296 8,412 8,851 8,679 

7.ģ/"&//#@�ģ6ģ1�5 397 427 522 328 584 341 434 291 416 337 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 198 172 149 169 136 80 118 173 195 220 

//- 29,899 34,706 32,415 34,918 32,031 32,112 32,641 32,497 31,157 33,794 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 2,054 2,796 2,251 2,560 2,134 2,053 2,226 2,092 2,082 2,212 

��/�D/1: 13:00-14:00 07:00-08:00 16:00-17:00 07:00-08:00 11:00-12:00 16:00-17:00 11:00-12:00 13:00-14:00 11:00-12:00 13:00-14:00 

V/C Ratio 2A�2@  0.96 1.30 1.05 1.19 1.07 1.03 1.11 1.05 1.04 1.11 

18.ģ"%%'/8�:$<'� 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 7,904 8,929 10,126 9,418 9,621 9,430 9,597 10,004 9,764 10,033 

3.ģ/".%!�%9L� 23,438 25,238 30,758 30,969 28,337 30,886 30,508 32,552 31,356 32,600 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 1,813 1,914 1,747 1,572 2,021 1,732 1,888 1,815 2,163 1,944 

6.ģ/"&//#@�ģ4ģ1�5 27,237 32,137 25,637 30,158 25,577 28,996 25,115 29,087 25,832 29,328 

7.ģ/"&//#@�ģ6ģ1�5 3,064 1,886 2,440 1,668 2,280 1,944 1,730 1,689 1,671 1,776 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 1,933 1,761 1,809 1,550 1,305 1,265 1,248 1,214 1,400 1,348 

//- 65,389 71,865 72,517 75,335 69,141 74,253 70,086 76,361 72,186 77,029 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 4,353 4,409 4,857 4,663 4,887 4,477 4,837 4,600 4,898 4,650 

��/�D/1: 07:00-08:00 07:00-08:00 07:00-08:00 07:00-08:00 17:00-18:00 16:00-17:00 17:00-18:00 08:00-09:00 16:00-17:00 11:00-12:00 

V/C Ratio 2A�2@  0.68 0.69 0.81 0.78 0.81 0.75 0.81 0.77 0.82 0.78 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 

 

3%�:ģ6-53 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-7ģģ2/@'(1�:/2;//�'/<-:��:/�/:�/ģ!:-E%/D2�%#:�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ-ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-6) 

�@ !< !:-!//�25& '/8D,#.:%.%!�ģ1/ 
'/<-:��:/�/:�///-ģ(PCU//9%) 

2<�3:�-ģ2565 �9%.:.%ģ2565 !@1:�-ģ2565 *00�<�:.%ģ2565 $9%/:�-ģ2565 
/9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ 

19.ģ"%%2-D K� 

*/8D��:!:�2<% 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 3,939 4,092 3,561 4,121 3,989 3,332 3,585 3,726 3,343 3,514 

3.ģ/".%!�%9L� 42,135 42,416 38,748 42,466 45,121 43,566 43,745 45,106 44,461 45,516 

4.ģ/"F .2:/ģ4ģ1�5 13,931 15,111 13,894 16,359 11,869 15,490 13,152 13,248 13,680 14,788 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 10,783 11,367 9,642 12,001 9,726 11,625 10,420 10,566 10,354 11,221 

6.ģ/"&//#@�ģ4ģ1�5 21,857 22,107 21,086 21,768 21,666 22,029 21,891 22,535 21,889 23,307 

7.ģ/"&//#@�ģ6ģ1�5 442 479 324 466 766 547 726 509 570 579 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 391 410 343 472 308 266 366 308 306 217 

//- 93,478 95,982 87,598 97,653 93,445 96,855 93,885 95,998 94,603 99,142 

'/<-:��:/�/:�/2A�2@ (PCU/Hour) 5,753 6,050 5,689 5,996 5,988 5,840 5,904 6,125 5,822 5,500 

��/�D/1: 11:00-12:00 12:00-13:00 12:00-13:00 12:00-13:00 12:00-13:00 12:00-13:00 12:00-13:00 12:00-13:00 08:00-09:00 16:00-17:00 

V/C Ratio 2A�2@  0.72 0.76 2.37 0.75 0.75 0.73 0.74 0.77 0.75 0.69 

20.ģ"%%2@�2/92 <P 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 6,501 8,649 9,387 7,529 7,410 9,318 8,423 9,493 9,180 9,739 

3.ģ/".%!�%9L� 21,328 24,778 31,417 24,572 24,134 28,968 26,150 31,189 28,063 31,737 

4.ģ/"F .2:/ģ4ģ1�5 165 227 201 222 201 202 227 247 229 273 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 1,994 1,976 1,540 1,433 1,472 1,230 1,529 1,450 1,740 1,574 

6.ģ/"&//#@�ģ4ģ1�5 22,340 23,715 21,956 22,869 22,585 23,368 23,063 22,883 25,177 24,101 

7.ģ/"&//#@�ģ6ģ1�5 2,622 2,376 3,439 3,452 3,280 2,710 3,462 2,921 3,896 3,456 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 2,875 3,069 2,856 3,313 2,071 1,318 2,513 2,171 3,102 2,733 

//- 57,825 64,790 70,796 63,390 61,153 67,114 65,367 70,354 71,613 73,613 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 3,725 4,550 4,757 4,515 3,825 4,595 4,249 4,648 4,696 4,797 

��/�D/1: 10:00-11:00 07:00-08:00 16:00-17:00 07:00-08:00 10:00-11:00 16:00-17:00 17:00-18:00 17:00-18:00 17:00-18:00 15:00-16-00 

V/C Ratio 2A�2@  0.62 0.76 0.79 0.75 0.64 0.77 0.71 0.77 0.78 0.80 

21.ģ"%%'/8�:5@#<0 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 
2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 4,709 5,324 5,928 7,771 6,093 6,182 6,404 6,650 6,716 6,906 

3.ģ/".%!�%9L� 14,439 16,835 18,432 19,590 19,329 18,770 19,556 18,692 20,459 19,794 

4.ģ/"F .2:/ģ4ģ1�5 179 160 175 190 179 146 154 157 170 176 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 2,221 2,289 813 869 1,050 791 855 726 906 810 

6.ģ/"&//#@�ģ4ģ1�5 20,151 21,361 21,977 11,137 12,359 19,044 11,955 19,565 12,612 20,579 

7.ģ/"&//#@�ģ6ģ1�5 2,449 2,598 1,944 1,656 1,787 1,684 1,504 1,479 1,593 1,487 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 3,127 3,457 1,636 1,769 1,204 1,148 970 1,060 1,109 1,175 

//- 47,275 52,024 50,905 42,982 42,001 47,765 41,398 48,329 43,565 50,927 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 2,867 3,516 3,380 2,777 2,463 2,890 2,447 2,967 2,537 3,113 

��/�D/1: 07.00-08.00 17:00-18:00 17:00-18:00 17:00-18:00 16:00-17:00 7:00-8:00 09:00-10:00 15:00-16-00 10:00-11:00 17:00-18:00 

V/C Ratio 2A�2@  1.19 1.47 1.41 1.16 1.41 1.36 1.02 1.24 1.06 1.30 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 

 

3%�:ģ6-54 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-7ģģ2/@'(1�:/2;//�'/<-:��:/�/:�/ģ!:-E%/D2�%#:�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ-ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-7) 

�@ !< !:-!//�25& '/8D,#.:%.%!�ģ1/ 
'/<-:��:/�/:�///-ģ(PCU//9%) 

2<�3:�-ģ2565 �9%.:.%ģ2565 !@1:�-ģ2565 *00�<�:.%ģ2565 $9%/:�-ģ2565 
/9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ /9%3.@  /9%#;�:/ 

22.#:��A��%:%�5�#:�
*<D01 �:%3%�:*?M%#=L
��52/�:�#=L�5 /"H++�: 

1.ģ/"�9�/.:%ģ2ģ1�5E18ģ3ģ1�5 0 0 0 0 0 0 0 0 0 0 

2.ģ/"�9�/.:%.%!�E182:-1�5D�/?L5� 808 1,612 1,571 966 706 856 795 886 730 793 

3.ģ/".%!�%9L� 1,518 2,962 3,478 1,874 2,020 2,653 2,183 3,008 1,930 2,848 

4.ģ/"F .2:/ģ4ģ1�5 0 0 0 0 0 0 0 0 0 0 

5.ģ/"F .2:/!9M�E!�ģ6ģ1�5�>M%H' 0 0 0 0 0 0 0 0 0 0 

6.ģ/"&//#@�ģ4ģ1�5 1,560 2,008 1,680 1,360 1,606 1,551 1,454 1,308 1,243 1,183 

7.ģ/"&//#@�ģ6ģ1�5 305 351 518 260 147 150 137 138 153 153 

8.ģ/"&//#@�ģ10ģ1�5ģ/"*�/�E18//-">�/"�>L�*�/� 294 331 186 236 228 168 90 73 107 89 

//- 4,485 7,264 7,433 4,696 4,707 5,378 4,659 5,413 4,163 5,071 

'/<-:��:/�/:�/2A�2@  (PCU/Hour) 368 737 625 308 314 355 318 416 289 398 

��/�D/1: 06:00-07:00 07:00-08:00 07:00-08:00 07:00-08:00 17:00-18:00 13:00-14:00 13:00-14:00 09:00-10:00 13:00-14:00 09:00-10:00 

V/C Ratio1/ 2A�2@  0.28 0.57 0.31 0.15 0.24 0.27 0.24 0.32 0.23 0.31 

ģģģģģģģģģģģģ3-:.D3!@:ģģģģģģģ1/59!/:2�/%�5�'/<-:��:/�/:�/ģ(V/C ratio)ģ(5�:�5<��:�ģTransportation Research Board, Highway Capacity Manual, Special Report 209 (Washington, D.C.,1994)) 
   ģģģV/C ratio =ģ0.00-0.60 �?52,:*�:/�/:�/H31H �E&&5<2/8ģF .H-�"A�/&�/%�:�'���9.5?L%ģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"2A� 
   ģģģV/C ratio =ģ0.61-0.70 �?52,:*�:/�/:�/-='���9.5?L%-:/&�/%&�:�ģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"%�5.1� 
   ģģģV/C ratio =ģ0.71-0.80 �?52,:*�:/�/:�/E&&��#=LģE18(A��9&�=L-=5<2/8G%�:/�/&�@-/"#=L.:��>M%ģ#;G3��:/D'1=L.%��5��/:�/.:� �/. 

   ģģģV/C ratio =ģ0.81-0.90 �?52,:*�:/�/:�/D/<L-D��:2A�2,:/8H-���#=Lģ-='/<-:��:/�/:�/D*<L-�>M%D1K�%�5.�82��(1G3��:/D�1?L5%!9/�5�/"1�:��:�>M% 

   ģģģV/C ratio =ģ0.91-1.00 �?52,:*�:/�/:�/D/<L-D��:2A�2,:/8H-���#=Lģ-='/<-:��:/�/:�/D*<L-�>M%�82��(1G3��:/D�1?L5%!9/�5�/"1�:��:2A� 
   ģģģV/C ratio =ģ-:��/�:ģ1.0ģ �?52,:*�:/�/:�/!<  

 
 
 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-55 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 
 

/A'#=Lģ6-28ģ�/:+(1�:/!//�%9&'/<-:��/:�//8.8��52/�:�ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ*.0.2565ģ(/9%3.@ /:��:/) 
 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-56 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 
 

/A'#=Lģ6-28ģ�/:+(1�:/!//�%9&'/<-:��/:�//8.8��52/�:�ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ*.0.2565ģ(/9%3.@ /:��:/)ģ(!�5-1) 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-57 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 
 

/A'#=Lģ6-28ģ�/:+(1�:/!//�%9&'/<-:��/:�//8.8��52/�:�ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ*.0.2565ģ(/9%3.@ /:��:/)ģ(!�5-2) 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-58 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 
 

/A'#=Lģ6-28ģģ�/:+(1�:/!//�%9&'/<-:��/:�//8.8��52/�:�ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ*.0.2565ģ(/9%3.@ /:��:/)ģ(!�5-3) 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-59 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 
 

/A'#=Lģ6-29ģģ�/:+(1�:/!//�%9&'/<-:��/:�//8.8��52/�:�ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ*.0.2565ģ(/9%#;�:/) 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-60 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 
 

/A'#=Lģ6-29ģģ�/:+(1�:/!//�%9&'/<-:��/:�//8.8��52/�:�ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ*.0.2565ģ(/9%#;�:/)ģ(!�5-1) 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-61 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 
 

/A'#=Lģ6-29ģģ�/:+(1�:/!//�%9&'/<-:��/:�//8.8��52/�:�ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ*.0.2565ģ(/9%#;�:/)ģ(!�5-2) 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-62 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 
 

/A'#=Lģ6-29ģģ�/:+(1�:/!//�%9&'/<-:��/:�//8.8��52/�:�ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ*.0.2565ģ(/9%#;�:/)ģ(!�5-3) 
 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-63 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

D-?L5*<�:/�:�/:-D/K/D*?L5'/8�5&�:/*<�:/�:�/:-�1�5�!9/�5��:/�/:�/&/<D/�#9M�ģ 20ģ"%%F .H �D1?5�
*:3%8!9/5.�:�ģ�?5ģ/".%!�%9L�ģ4ģ1�5ģE18�9&D/1:G%��/�/8.8#:�#=L�;3% ģ�;%/%ģ84ģ�/9M�ģF .E&��D'�%G%��/�D/1:D/�� �/%
D��:ģ(07.00-09.00ģ%.)ģ24ģ�/9M�ģ��/�D/1:�1:�/9%ģ(11.00-14.00ģ%.)ģ36ģ�/9M�ģE18�9L/F-�D/�� �/%D.K%ģ(17.00-19.00ģ%.)ģ24ģ�/9M�ģ
 9�/:.18D5=. !�5H'%=Mģ 9�/:.18D5=. !�5H'%=M 

�/:-�1�5�!9/�5��:/�/:�/ģ/9%3.@ ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565 

1) "%%#3:/ 

*&/�:G%�9L/F-�D/�� �/%D��:ģ(07.00-09.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ43.7-49.5 �<F1D-!/!�5
�9L/F-�ģE18)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ47.0-49.8 �<F1D-!/!�5�9L/F-�ģ 

��/�D/1:�1:�/9%ģ(11.00-14.00%.) )����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ47.3-49.6 �<F1D-!/!�5�9L/F-�ģE18
)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ47.1-49.8 �<F1D-!/!�5�9L/F-� 

�9L/F-�D/�� �/%D.K%ģ(17.00-19.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ41.6-48.0 �<F1D-!/!�5�9L/F-�ģE18
)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ40.6-47.6 �<F1D-!/!�5�9L/F-� 

ģ�>L�(1�:/2;//�!15 #9M�/9%ģ/83/�:�D ?5%D ?5%�/��:�--$9%/:�-ģ2565ģ*&/�:)����:D��:D-?5�ģE18)����:55�
D-?5�-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H315.A�G%2,:*/<�0!<ģ�:/�/:�/!< �9 -:�ģ-=�:/D�1?L5%!9/D'�%��/�Jģ (Level of 

Service; LOS F) E18-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H31#=LG�1�D�=.�3/?55.A�G%2,:*/<�0!<ģ�/:-D/K/1 !L;1�ģE!�.9�
D�1?L5%#=LH �5.�:�2-L;D2-5ģ�/:-�1�5�!9/G%/8 9&%=MH-���#=LģD%?L5��:��:/�/:�/3%:E%�%�>M%ģ (Level of Service; LOS E) 

F .-=/:.18D5=. �5�/8 9&�/:-D/K/#=LG��&���=M!:-!:/:�#=Lģ6-8ģE182:-:/"2/@'(1H � 9�!:/:�#=Lģ6-9 

2) "%%'/8�:/:1�/�ģ2:.ģ1 

*&/�:G%�9L/F-�D/�� �/%D��:ģ(07.00-09.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ43.8-49.8  �<F1D-!/!�5
�9L/F-�ģE18)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ44.4-49.5 �<F1D-!/!�5�9L/F-�ģ 

��/�D/1:�1:�/9%ģ(11.00-14.00%.) )����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ48.9-50.2 �<F1D-!/!�5�9L/F-�ģE18
)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ48.9-49.7 �<F1D-!/!�5�9L/F-� 

�9L/F-�D/�� �/%D.K%ģ(17.00-19.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ40.0-49.7 �<F1D-!/!�5�9L/F-�ģE18
)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ36.5-48.6ģ�<F1D-!/!�5�9L/F-� 

�>L�(1�:/2;//�!15 #9M�/9%ģ/83/�:�D ?5%D ?5%�/��:�--$9%/:�-ģ2565ģ*&/�:)����:D��:D-?5�ģE18)����:55�D-?5�
-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H315.A� G%2,:*/<�0!<ģ�:/�/:�/!< �9 -:�ģ-=�:/D�1?L5%!9/D'�%��/�Jģ(Level of 

Service; LOS F) E18-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H31#=LG�1�D�=.�3/?55.A�G%2,:*/<�0!<ģ�/:-D/K/1 !L;1�ģE!�.9�
D�1?L5%#=LH �5.�:�2-L;D2-5ģ�/:-�1�5�!9/G%/8 9&%=MH-���#=LģD%?L5��:��:/�/:�/3%:E%�%�>M%ģ (Level of Service; LOS E) 

F .-=/:.18D5=. �5�/8 9&�/:-D/K/#=LG��&���=M!:-!:/:�#=Lģ6-8ģE182:-:/"2/@'(1H � 9�!:/:�#=Lģ6-9 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-64 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

3) "%%2:-D2%ģ(29��:#=Lģ1) 

*&/�:G%�9L/F-�D/�� �/%D��:ģ(07.00-09.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ42.1-45.8 �<F1D-!/!�5
�9L/F-�ģE18)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ40.4-47.6 �<F1D-!/!�5�9L/F-�ģ 

��/�D/1:�1:�/9%ģ(11.00-14.00%.) )����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ44.1-49.7 �<F1D-!/!�5�9L/F-�ģE18
)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ44.1-49.2 �<F1D-!/!�5�9L/F-� 

�9L/F-�D/�� �/%D.K%ģ(17.00-19.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ40.7-47.5 �<F1D-!/!�5�9L/F-�ģE18
)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ26.6-47.1 �<F1D-!/!�5�9L/F-� 

�>L�(1�:/2;//�!15 #9M�/9%ģ/83/�:�D ?5%D ?5%�/��:�--$9%/:�-ģ2565ģ*&/�:)����:D��:D-?5�ģE18)����:55�D-?5�
-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H315.A�G%2,:*/<�0!<ģ�:/�/:�/!< �9 -:�ģ-=�:/D�1?L5%!9/D'�%��/�Jģ(Level of 

Service; LOS F) E18-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H31#=LG�1�D�=.�3/?55.A�G%2,:*/<�0!<ģ�/:-D/K/1 !L;1�ģE!�.9 �
D�1?L5%#=LH �5.�:�2-L;D2-5ģ�/:-�1�5�!9/G%/8 9&%=MH-���#=LģD%?L5��:��:/�/:�/3%:E%�%�>M%ģ (Level of Service; LOS E) 

F .-=/:.18D5=. �5�/8 9&�/:-D/K/#=LG��&���=M!:-!:/:�#=Lģ6-8ģE182:-:/"2/@'(1H � 9�!:/:�#=Lģ6-9 

4) "%%D�=./H���: 

*&/�:G%�9L/F-�D/�� �/%D��:ģ(07.00-09.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ47.2-50.3 �<F1D-!/!�5
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*&/�:G%�9L/F-�D/�� �/%D��:ģ(07:00-09:00ģ%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ45.0-50.0ģ�<F1D-!/!�5�9L/F-�ģ
E18)����:55�D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ44.6-49.3ģ�<F1D-!/!�5�9L/F-�ģ 

��/�D/1:�1:�/9%ģ(11:00-14:00ģ%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ48.8-53.7ģ�<F1D-!/!�5�9L/F-�ģE18)����:
55�D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ44.1-50.4ģ�<F1D-!/!�5�9L/F-� 

�9L/F-�D/�� �/%D.K%ģ(17:00-19:00ģ%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ43.8-48.5ģ�<F1D-!/!�5�9L/F-�ģE18)���
�:55�D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ20.5-44.2ģ�<F1D-!/!�5�9L/F-� 

�>L�(1�:/2;//�!15 #9M�/9%ģ/83/�:�D ?5%D ?5%�/��:�--$9%/:�-ģ2565ģ*&/�:)����:D��:D-?5�ģE18)����:55�D-?5�-=
/8 9&�/:-�1�5�!9/5.A�G%��/��:/H315.A�G%2,:*/<�0!<ģ�:/�/:�/!< �9 -:�ģ-=�:/D�1?L5%!9/D'�%��/�Jģ(Level of Service; LOS 

F) E18-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H31#=LG�1�D�=.�3/?55.A�G%2,:*/<�0!<ģ�/:-D/K/1 !L;1�ģE!�.9�D�1?L5%#=LH �5.�:�
2-L;D2-5ģ�/:-�1�5�!9/G%/8 9&%=MH-���#=LģD%?L5��:��:/�/:�/3%:E%�%�>M%ģ(Level of Service; LOS E) F .-=/:.18D5=. �5�
/8 9&�/:-D/K/#=LG��&���=M!:-!:/:�#=Lģ6-8ģE182:-:/"2/@'(1H � 9�!:/:�#=Lģ6-9 

21) "%%'/8�:5@#<0 

*&/�:G%�9L/F-�D/�� �/%D��:ģ(07:00-09:00ģ%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ44.7-49.7ģ�<F1D-!/!�5�9L/F-�ģ
E18)����:55�D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ44.3-49.5ģ�<F1D-!/!�5�9L/F-�ģ 

��/�D/1:�1:�/9%ģ(11:00-14:00ģ%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ39.4-53.4ģ�<F1D-!/!�5�9L/F-�ģE18)����:
55�D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ47.0-49.6ģ�<F1D-!/!�5�9L/F-� 

�9L/F-�D/�� �/%D.K%ģ(17:00-19:00ģ%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ33.3-46.0ģ�<F1D-!/!�5�9L/F-�ģE18)���
�:55�D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ43.2-49.5ģ�<F1D-!/!�5�9L/F-� F .-=/:.18D5=. �5�/8 9&�/:-D/K/#=LG��&���=M!:-!:/:�#=Lģ
6-8ģE182:-:/"2/@'(1H � 9�!:/:�#=Lģ6-9 

22) #:��A��%:%�5�#:�*<D01 �:%3%�:*?M%#=L��52/�:�#=L�5 /"H++�: 

*&/�:G%�9L/F-�D/�� �/%D��:ģ(07:00-09:00ģ%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ36.8-40.8ģ�<F1D-!/!�5�9L/F-�ģ
E18)����:55�D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ49.4-50.4ģ�<F1D-!/!�5�9L/F-�ģ 

��/�D/1:�1:�/9%ģ(11:00-14:00ģ%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ40.0-49.3ģ�<F1D-!/!�5�9L/F-�ģE18)����:
55�D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ44.3-53.1ģ�<F1D-!/!�5�9L/F-� 
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F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-71 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

�9L/F-�D/�� �/%D.K%ģ(17:00-19:00ģ%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ35.9-46.2ģ�<F1D-!/!�5�9L/F-�ģE18)���
�:55�D-?5�.:%.%!�G���/:-D/K/D�1=L.ģ36.7-49.2ģ�<F1D-!/!�5�9L/F-� 

�>L�(1�:/2;//�!15 #9M�/9%�>L�(1�:/2;//�!15 #9M�/9%ģ/83/�:�D ?5%D ?5%�/��:�--$9%/:�-ģ2565ģ*&/�:)����:D��:
D-?5�ģE18)����:55�D-?5�-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H315.A�G%2,:*/<�0!<ģ�:/�/:�/!< �9 -:�ģ-=�:/D�1?L5%!9/D'�%
��/�Jģ(Level of Service; LOS F) E18-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H31#=LG�1�D�=.�3/?55.A�G%2,:*/<�0!<ģ�/:-D/K/1 
!L;1�ģE!�.9�D�1?L5%#=LH �5.�:�2-L;D2-5ģ�/:-�1�5�!9/G%/8 9&%=MH-���#=LģD%?L5��:��:/�/:�/3%:E%�%�>M%ģ(Level of Service; LOS 

E) ģF .-=/:.18D5=. �5�/8 9&�/:-D/K/#=LG��&���=M!:-!:/:�#=Lģ6-8ģE182:-:/"2/@'(1H � 9�!:/:�#=Lģ6-9 

¯ �/:-�1�5�!9/�5��:/�/:�/ģ/9%#;�:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565 

1) "%%#3:/ 

*&/�:G%�9L/F-�D/�� �/%D��:ģ(07.00-09.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ34.5-48.9 �<F1D-!/!�5
�9L/F-�ģE18)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ42.0-50.1 �<F1D-!/!�5�9L/F-�ģ 

��/�D/1:�1:�/9%ģ(11.00-14.00%.) )����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ49.0-49.6 �<F1D-!/!�5�9L/F-�ģE18
)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ45.9-49.5 �<F1D-!/!�5�9L/F-� 

�9L/F-�D/�� �/%D.K%ģ(17.00-19.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ31.3-44.4 �<F1D-!/!�5�9L/F-�ģE18
)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ42.3-45.7 �<F1D-!/!�5�9L/F-� 

�>L�(1�:/2;//�!15 #9M�/9%ģ/83/�:�D ?5%D ?5%�/��:�--$9%/:�-ģ2565ģ*&/�:)����:D��:D-?5�ģE18)����:55�D-?5�
-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H315.A�G%2,:*/<�0!<ģ�:/�/:�/!< �9 -:�ģ-=�:/D�1?L5%!9/D'�%��/�Jģ(Level of 

Service; LOS F) E18-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H31#=LG�1�D�=.�3/?55.A�G%2,:*/<�0!<ģ�/:-D/K/1 !L;1�ģE!�.9�
D�1?L5%#=LH �5.�:�2-L;D2-5ģ�/:-�1�5�!9/G%/8 9&%=MH-���#=LģD%?L5��:��:/�/:�/3%:E%�%�>M%ģ (Level of Service; LOS E) 

F .-=/:.18D5=. �5�/8 9&�/:-D/K/#=LG��&���=M!:-!:/:�#=Lģ6-8ģ2:-:/"2/@'(1H � 9�!:/:�#=Lģ6-9ģģ 

2) "%%'/8�:/:1�/�ģ2:.ģ1 

*&/�:G%�9L/F-�D/�� �/%D��:ģ(07.00-09.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ40.2-49.3  �<F1D-!/!�5
�9L/F-�ģE18)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ41.2-44.9 �<F1D-!/!�5�9L/F-�ģ 

��/�D/1:�1:�/9%ģ(11.00-14.00%.) )����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ43.3-49.9 �<F1D-!/!�5�9L/F-�ģE18
)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ44.7-49.9 �<F1D-!/!�5�9L/F-� 

�9L/F-�D/�� �/%D.K%ģ(17.00-19.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ41.4-47.6 �<F1D-!/!�5�9L/F-�ģE18
)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ35.0-45.5 �<F1D-!/!�5�9L/F-� 

�>L�(1�:/2;//�!15 #9M�/9%ģ/83/�:�D ?5%D ?5%�/��:�--$9%/:�-ģ2565ģ*&/�:)����:D��:D-?5�ģE18)����:55�D-?5�
-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H315.A�G%2,:*/<�0!<ģ�:/�/:�/!< �9 -:�ģ-=�:/D�1?L5%!9/D'�%��/�Jģ(Level of 

Service; LOS F) E18-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H31#=LG�1�D�=.�3/?55.A�G%2,:*/<�0!<ģ�/:-D/K/1 !L;1�ģE!�.9�
D�1?L5%#=LH �5.�:�2-L;D2-5ģ�/:-�1�5�!9/G%/8 9&%=MH-���#=LģD%?L5��:��:/�/:�/3%:E%�%�>M%ģ (Level of Service; LOS E) 
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3) "%%2:-D2%ģ(29��:#=Lģ1) 

*&/�:G%�9L/F-�D/�� �/%D��:ģ(07.00-09.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ24.5-43.4�<F1D-!/!�5
�9L/F-�ģE18)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ28.9-43.3ģ�<F1D-!/!�5�9L/F-�ģ 

��/�D/1:�1:�/9%ģ(11.00-14.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ43.1-44.4ģ�<F1D-!/!�5�9L/F-�ģE18
)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ42.6-44.7ģ�<F1D-!/!�5�9L/F-� 

�9L/F-�D/�� �/%D.K%ģ(17.00-19.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ22.6-43.4ģ�<F1D-!/!�5�9L/F-�ģ
E18)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ20.8-41.5ģ�<F1D-!/!�5�9L/F-� 

�>L�(1�:/2;//�!15 #9M�/9%ģ/83/�:�D ?5%D ?5%�/��:�--$9%/:�-ģ2565ģ*&/�:)����:D��:D-?5�ģE18)����:55�D-?5�
-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H315.A�G%2,:*/<�0!<ģ�:/�/:�/!< �9 -:�ģ-=�:/D�1?L5%!9/D'�%��/�Jģ(Level of 

Service; LOS F)F .-=/:.18D5=. �5�/8 9&�/:-D/K/#=LG��&���=M!:-!:/:�#=Lģ6-8ģE182:-:/"2/@'(1H � 9�!:/:�#=Lģ6-9ģģ 

4) "%%D�=./H���: 

*&/�:G%�9L/F-�D/�� �/%D��:ģ(07.00-09.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ47.5-49.0 �<F1D-!/!�5
�9L/F-�ģE18)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ42.8-49.8 �<F1D-!/!�5�9L/F-�ģ 

��/�D/1:�1:�/9%ģ(11.00-14.00%.) )����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ47.1-49.2 �<F1D-!/!�5�9L/F-�ģE18
)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ47.0-49.7 �<F1D-!/!�5�9L/F-� 

�9L/F-�D/�� �/%D.K%ģ(17.00-19.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ45.6-46.3 �<F1D-!/!�5�9L/F-�ģE18
)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ44.6-47.9 �<F1D-!/!�5�9L/F-� 

�>L�(1�:/2;//�!15 #9M�/9%ģ/83/�:�D ?5%D ?5%�/��:�--$9%/:�-ģ2565ģ*&/�:)����:D��:D-?5�ģE18)����:55�D-?5�
-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H315.A�G%2,:*/<�0!<ģ�:/�/:�/!< �9 -:�ģ-=�:/D�1?L5%!9/D'�%��/�Jģ (Level of 

Service; LOS F) E18-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H31#=LG�1�D�=.�3/?55.A�G%2,:*/<�0!<ģ�/:-D/K/1 !L;1�ģE!�.9 �
D�1?L5%#=LH �5.�:�2-L;D2-5ģ�/:-�1�5�!9/G%/8 9&%=MH-���#=LģD%?L5��:��:/�/:�/3%:E%�%�>M%ģ (Level of Service; LOS E) 

F .-=/:.18D5=. �5�/8 9&�/:-D/K/#=LG��&���=M!:-!:/:�#=Lģ6-8ģE182:-:/"2/@'(1H � 9�!:/:�#=Lģ6-9ģģ 

5) "%%5;%/.2��/:- 

*&/�:G%�9L/F-�D/�� �/%D��:ģ(07.00-09.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ43.2-46.0 �<F1D-!/!�5
�9L/F-�ģE18)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ41.9-44.1 �<F1D-!/!�5�9L/F-�ģ 

��/�D/1:�1:�/9%ģ(11.00-14.00%.) )����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ48.5-49.5 �<F1D-!/!�5�9L/F-�ģE18
)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ47.6-49.8 �<F1D-!/!�5�9L/F-� 

�9L/F-�D/�� �/%D.K%ģ(17.00-19.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ35.0-45.2 �<F1D-!/!�5�9L/F-�ģE18
)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ38.2-46.6 �<F1D-!/!�5�9L/F-� 

�>L�(1�:/2;//�!15 #9M�/9%ģ/83/�:�D ?5%D ?5%�/��:�--$9%/:�-ģ2565ģ*&/�:)����:D��:D-?5�ģE18)����:55�D-?5�
-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H315.A�G%2,:*/<�0!<ģ�:/�/:�/!< �9 -:�ģ-=�:/D�1?L5%!9/D'�%��/�Jģ(Level of 

Service; LOS F) E18-=/8 9&�/:-�1�5�!9/5.A�G%��/��:/H31#=LG�1�D�=.�3/?55.A�G%2,:*/<�0!<ģ�/:-D/K/1 !L;1�ģE!�.9�
D�1?L5%#=LH �5.�:�2-L;D2-5ģ�/:-�1�5�!9/G%/8 9&%=MH-���#=LģD%?L5��:��:/�/:�/3%:E%�%�>M%ģ (Level of Service; LOS E) 

F .-=/:.18D5=. �5�/8 9&�/:-D/K/#=LG��&���=M!:-!:/:�#=Lģ6-8ģE182:-:/"2/@'(1H � 9�!:/:�#=Lģ6-9ģģ 
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6) "%%%�/H�.0/= 

*&/�:G%�9L/F-�D/�� �/%D��:ģ(07.00-09.00%.)ģ)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ39.8-43.8 �<F1D-!/!�5
�9L/F-�ģE18)����:55�D-?5�.:%.%!�G���/:-D/K//83/�:�ģ42.3-44.7 �<F1D-!/!�5�9L/F-�ģ 

��/�D/1:�1:�/9%ģ(11.00-14.00%.) )����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ43.3-43.9 �<F1D-!/!�5�9L/F-�ģE18
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)����:D��:D-?5�.:%.%!�G���/:-D/K//83/�:�ģ35.3-44.4 �<F1D-!/!�5�9L/F-� 
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/<�0!<ģ�:/�/:�/!< �9 -:�ģ-=�:/D�1?L5%!9/D'�%��/�Jģ(Level of Service; LOS F) 2;3/9&)����:D��:D-?5�ģ��/�D/1:�1:�/9%ģ-=
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/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-79 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-8ģģ/8 9&�/:-D/K/#=LG��&���=M/8 9&�/:-�1�5�!9/�5��:/�/:�/ 

Level of Service (LOS) �/:-D/K/ģ(�-./�-.) 
LOSģA >96.0 

LOS B 91.2 

LOS C 86.4 

LOS D 73.6 

LOS E 48.0 

LOS F <48.0 

#=L-:: /<0/�//-�:/#:�E18/<D�/:83��:/�/:�/,ģF .ģ(0.ģ/<0<1��ģ'/8#@-2@///�ģ2-:�-2��D2/<-D#�F%F1.=ģ(H#.-�=L'@�%)ģ 
3-:.D3!@ģ: LOSģA �?5�:/H31F .5<2/8#=L2:-:/"D1?5�G���/:-D/K//"/8 9&G �KH �ģ(A��9&�=LD <%#:�H �28 /�// D/K/ 

 LOS B �?5�:/H31��#=LģE!�5:�H-�-=�/:-�1�5�!9/G%�:/E��/"#=L5.A�G%D2�%#:�D =./�9% 

 LOS Cģ�?5�:/H31��#=LģE!�H �/9&(1�/8#&�:�/"�9%5?L%ģ59!/:�:/H311 1�5.�:�D3K%H ��9  

 LOS Dģ�?5�:/H31#=L-=�/:-3%:E%�%ģE!�-=�/:-��#=Lģ�/:-D/K//"E18�/:-�1�5�!9/G%�:/E��"A��;�9  

 LOS Eģ�?5�:/H31#=LG�1�D�=.�3/?55.A�G%2,:*/<�0!<ģ�/:-D/K/1 !L;1�ģE!�.9�D�1?L5%#=LH �5.�:�2-L;D2-5ģ 
 ģģģģģģģģģģģ�/:-�1�5�!9/G%/8 9&%=MH-���#=LģD%?L5��:��:/�/:�/3%:E%�%�>M% 

 LOS F �?5/8 9&�:/H315.A�G%2,:*/<�0!<ģ�:/�/:�/!< �9 -:�ģ-=�:/D�1?L5%!9/D'�%��/�J  

 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-80 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-9ģģ(1�:/!//�/9 �/:-D/K/�5�.:%.%!�G%�9L/F-�D/�� �/%�5�"%%!:-E%/D2�%#:�F�/��:/7 

�@ !< !:-
!//�25& 

��/�D/1:2;//� /9%#=L2;//� 

�/:-D/K/ģ(�<F1D-!//�9L/F-�) 
/9%3.@  /9%#;�:/ 

�:D��:D-?5� 
/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:D��:D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 

1.ģ"%%#3:/ 

1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 49.5 LOS E 48.3 LOS E 48.9 LOS E 42.0 LOS F 

�9%.:.%ģ2565 48.2 LOS E 47.0 LOS F 44.4 LOS F 46.4 LOS F 

!@1:�-ģ2565 46.0 LOS F 49.8 LOS E 44.0 LOS F 49.0 LOS E 

*00�<�:.%ģ2565 43.7 LOS F 48.8 LOS E 38.1 LOS F 50.1 LOS E 

$9%/:�-ģ2565 44.0 LOS F 49.2 LOS E 34.5 LOS F 49.4 LOS E 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 48.9 LOS E 49.8 LOS E 49.0 LOS E 48.8 LOS E 

�9%.:.%ģ2565 47.3 LOS F 47.1 LOS F 49.4 LOS E 45.9 LOS F 

!@1:�-ģ2565 48.9 LOS E 48.7 LOS E 49.3 LOS E 48.8 LOS E 

*00�<�:.%ģ2565 49.6 LOS E 49.4 LOS E 49.6 LOS E 49.1 LOS E 

$9%/:�-ģ2565 49.1 LOS E 49.4 LOS E 49.2 LOS E 49.5 LOS E 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 46.5 LOS F 45.6 LOS F 44.4 LOS F 42.3 LOS F 

�9%.:.%ģ2565 43.6 LOS F 44.9 LOS F 40.6 LOS F 43.2 LOS F 

!@1:�-ģ2565 45.4 LOS F 46.8 LOS F 38.6 LOS F 44.3 LOS F 

*00�<�:.%ģ2565 41.6 LOS F 47.6 LOS F 42.8 LOS F 45.7 LOS F 

$9%/:�-ģ2565 48.0 LOS F 40.6 LOS F 31.3 LOS F 44.6 LOS F 

 
  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-81 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-9ģģ(1�:/!//�/9 �/:-D/K/�5�.:%.%!�G%�9L/F-�D/�� �/%�5�"%%!:-E%/D2�%#:�F�/��:/7ģ(!�5-1) 

�@ !< !:-
!//�25& 

��/�D/1:2;//� /9%#=L2;//� 

�/:-D/K/ģ(�<F1D-!//�9L/F-�) 
/9%3.@  /9%#;�:/ 

�:D��:D-?5� 
/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:D��:D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 

2.ģ"%%
'/8�:/:1�/�

2:.ģ1 

1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 49.8 LOS E 49.5 LOS E 42.1 LOS F 42.5 LOS F 

�9%.:.%ģ2565 49.5 LOS E 49.1 LOS E 44.2 LOS F 44.9 LOS F 

!@1:�-ģ2565 48.9 LOS E 48.3 LOS E 49.3 LOS E 44.5 LOS F 

*00�<�:.%ģ2565 43.9 LOS F 44.4 LOS F 40.2 LOS F 41.2 LOS F 

$9%/:�-ģ2565 43.8 LOS F 49.0 LOS E 49.3 LOS E 43.7 LOS F 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 48.9 LOS E 49.3 LOS E 49.9 LOS E 49.1 LOS E 

�9%.:.%ģ2565 49.8 LOS E 48.9 LOS E 44.3 LOS F 44.7 LOS F 

!@1:�-ģ2565 50.2 LOS E 49.7 LOS E 49.4 LOS E 49.2 LOS E 

*00�<�:.%ģ2565 49.3 LOS E 49.5 LOS E 49.2 LOS E 49.9 LOS E 

$9%/:�-ģ2565 49.0 LOS E 49.0 LOS E 49.3 LOS E 49.1 LOS E 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 49.7 LOS E 48.6 LOS E 47.0 LOS F 43.3 LOS F 

�9%.:.%ģ2565 42.9 LOS F 36.5 LOS F 41.4 LOS F 35.0 LOS F 

!@1:�-ģ2565 44.7 LOS F 43.9 LOS F 47.6 LOS F 38.6 LOS F 

*00�<�:.%ģ2565 40.0 LOS F 40.4 LOS F 43.4 LOS F 38.0 LOS F 

$9%/:�-ģ2565 44.4 LOS F 44.7 LOS F 42.0 LOS F 45.5 LOS F 

 
  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-82 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-9ģģ(1�:/!//�/9 �/:-D/K/�5�.:%.%!�G%�9L/F-�D/�� �/%�5�"%%!:-E%/D2�%#:�F�/��:/7ģ(!�5-2) 

�@ !< !:-
!//�25& 

��/�D/1:2;//� /9%#=L2;//� 

�/:-D/K/ģ(�<F1D-!//�9L/F-�) 
/9%3.@  /9%#;�:/ 

�:D��:D-?5� 
/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:D��:D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 

3.ģ"%%2:-D2%ģ
(29��:#=Lģ1) 

1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 44.8 LOS F 44.5 LOS F 24.5 LOS F 36.8 LOS F 

�9%.:.%ģ2565 45.8 LOS F 47.6 LOS F 43.4 LOS F 43.3 LOS F 

!@1:�-ģ2565 44.8 LOS F 45.6 LOS F 41.1 LOS F 32.6 LOS F 

*00�<�:.%ģ2565 42.1 LOS F 40.7 LOS F 39.7 LOS F 33.3 LOS F 

$9%/:�-ģ2565 43.2 LOS F 40.4 LOS F 39.4 LOS F 28.9 LOS F 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 44.1 LOS F 49.2 LOS E 43.1 LOS F 44.0 LOS F 

�9%.:.%ģ2565 46.8 LOS F 46.6 LOS F 43.1 LOS F 42.6 LOS F 

!@1:�-ģ2565 48.9 LOS E 44.8 LOS F 43.5 LOS F 44.2 LOS F 

*00�<�:.%ģ2565 48.7 LOS E 44.1 LOS F 43.4 LOS F 44.3 LOS F 

$9%/:�-ģ2565 49.7 LOS E 45.5 LOS F 44.4 LOS F 44.7 LOS F 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 41.0 LOS F 47.1 LOS F 22.6 LOS F 41.5 LOS F 

�9%.:.%ģ2565 47.5 LOS F 39.8 LOS F 39.5 LOS F 27.2 LOS F 

!@1:�-ģ2565 47.0 LOS F 45.3 LOS F 38.2 LOS F 20.8 LOS F 

*00�<�:.%ģ2565 40.7 LOS F 35.3 LOS F 43.4 LOS F 28.2 LOS F 

$9%/:�-ģ2565 42.0 LOS F 26.6 LOS F 39.6 LOS F 25.1 LOS F 

 
  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-83 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-9ģģ(1�:/!//�/9 �/:-D/K/�5�.:%.%!�G%�9L/F-�D/�� �/%�5�"%%!:-E%/D2�%#:�F�/��:/7ģ(!�5-3) 

�@ !< !:-
!//�25& 

��/�D/1:2;//� /9%#=L2;//� 

�/:-D/K/ģ(�<F1D-!//�9L/F-�) 
/9%3.@  /9%#;�:/ 

�:D��:D-?5� 
/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:D��:D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 

4.ģ"%% 

D�=./H���: 

1.ģ�9L/F-�D/�� �/%D��: 
(07.00-09.00ģ%.) 

2<�3:�-ģ2565 48.3 LOS E 48.9 LOS E 48.9 LOS E 49.3 LOS E 

�9%.:.%ģ2565 47.2 LOS F 46.6 LOS F 47.5 LOS F 42.8 LOS F 

!@1:�-ģ2565 49.3 LOS E 49.8 LOS E 48.6 LOS E 49.0 LOS E 

*00�<�:.%ģ2565 49.3 LOS E 49.1 LOS E 49.0 LOS E 49.8 LOS E 

$9%/:�-ģ2565 50.3 LOS E 49.6 LOS E 49.0 LOS E 49.6 LOS E 

2.ģ��/�D/1:�1:�/9% 

(11.00-14.00ģ%.) 

2<�3:�-ģ2565 49.1 LOS E 48.6 LOS E 49.2 LOS E 49.0 LOS E 

�9%.:.%ģ2565 46.5 LOS F 47.3 LOS F 47.1 LOS F 47.0 LOS F 

!@1:�-ģ2565 49.6 LOS E 49.7 LOS E 49.2 LOS E 49.7 LOS E 

*00�<�:.%ģ2565 49.5 LOS E 50.3 LOS E 48.6 LOS E 49.1 LOS E 

$9%/:�-ģ2565 49.0 LOS E 48.9 LOS E 49.1 LOS E 49.0 LOS E 

3.ģ�9L/F-�D/�� �/%D.K% 

(17.00-19.00ģ%.) 

2<�3:�-ģ2565 45.4 LOS F 44.1 LOS F 46.3 LOS F 44.6 LOS F 

�9%.:.%ģ2565 48.4 LOS E 47.5 LOS F 45.8 LOS F 47.9 LOS F 

!@1:�-ģ2565 45.5 LOS F 45.2 LOS F 45.6 LOS F 44.8 LOS F 

*00�<�:.%ģ2565 44.9 LOS F 44.9 LOS F 46.0 LOS F 45.3 LOS F 

$9%/:�-ģ2565 45.7 LOS F 45.4 LOS F 46.1 LOS F 46.6 LOS F 

 
  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-84 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-9ģģ(1�:/!//�/9 �/:-D/K/�5�.:%.%!�G%�9L/F-�D/�� �/%�5�"%%!:-E%/D2�%#:�F�/��:/7ģ(!�5-4) 

�@ !< !:-
!//�25& 

��/�D/1:2;//� /9%#=L2;//� 

�/:-D/K/ģ(�<F1D-!//�9L/F-�) 
/9%3.@  /9%#;�:/ 

�:D��:D-?5� 
/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:D��:D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
5. "%%5; %/.
2��/:- 

1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 50.1 LOS E 43.5 LOS F 46.0 LOS F 44.1 LOS F 

�9%.:.%ģ2565 47.2 LOS F 44.6 LOS F 43.3 LOS F 41.9 LOS F 

!@1:�-ģ2565 42.1 LOS F 49.1 LOS E 43.2 LOS F 42.9 LOS F 

*00�<�:.%ģ2565 41.7 LOS F 48.7 LOS E 44.2 LOS F 43.4 LOS F 

$9%/:�-ģ2565 46.0 LOS F 48.7 LOS E 45.4 LOS F 41.9 LOS F 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 49.5 LOS E 49.7 LOS E 49.0 LOS E 48.6 LOS E 

�9%.:.%ģ2565 46.8 LOS F 46.1 LOS F 49.5 LOS E 47.6 LOS F 

!@1:�-ģ2565 49.2 LOS E 49.6 LOS E 48.8 LOS E 49.3 LOS E 

*00�<�:.%ģ2565 48.7 LOS E 49.2 LOS E 49.1 LOS E 48.7 LOS E 

$9%/:�-ģ2565 50.0 LOS E 49.1 LOS E 48.5 LOS E 49.8 LOS E 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 44.4 LOS F 46.3 LOS F 45.2 LOS F 38.2 LOS F 

�9%.:.%ģ2565 43.4 LOS F 44.5 LOS F 45.2 LOS F 46.1 LOS F 

!@1:�-ģ2565 45.1 LOS F 45.7 LOS F 35.0 LOS F 46.6 LOS F 

*00�<�:.%ģ2565 42.9 LOS F 41.7 LOS F 36.8 LOS F 41.4 LOS F 

$9%/:�-ģ2565 47.1 LOS F 45.6 LOS F 36.4 LOS F 45.9 LOS F 

 
  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-85 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-9ģģ(1�:/!//�/9 �/:-D/K/�5�.:%.%!�G%�9L/F-�D/�� �/%�5�"%%!:-E%/D2�%#:�F�/��:/7ģ(!�5-5) 

�@ !< !:-
!//�25& 

��/�D/1:2;//� /9%#=L2;//� 

�/:-D/K/ģ(�<F1D-!//�9L/F-�) 
/9%3.@  /9%#;�:/ 

�:D��:D-?5� 
/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:D��:D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 

6.ģ"%% 

%�/H�.0/= 

1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 45.9 LOS F 43.0 LOS F 43.8 LOS F 42.3 LOS F 

�9%.:.%ģ2565 43.4 LOS F 43.6 LOS F 40.6 LOS F 44.6 LOS F 

!@1:�-ģ2565 44.4 LOS F 45.0 LOS F 39.8 LOS F 43.5 LOS F 

*00�<�:.%ģ2565 42.9 LOS F 43.4 LOS F 40.2 LOS F 44.7 LOS F 

$9%/:�-ģ2565 44.4 LOS F 45.0 LOS F 39.8 LOS F 43.5 LOS F 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 43.6 LOS F 43.8 LOS F 43.9 LOS F 44.7 LOS F 

�9%.:.%ģ2565 44.9 LOS F 44.1 LOS F 43.6 LOS F 45.5 LOS F 

!@1:�-ģ2565 42.6 LOS F 44.6 LOS F 43.8 LOS F 42.5 LOS F 

*00�<�:.%ģ2565 44.9 LOS F 45.6 LOS F 43.3 LOS F 44.6 LOS F 

$9%/:�-ģ2565 42.6 LOS F 44.6 LOS F 43.8 LOS F 42.5 LOS F 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 43.8 LOS F 43.0 LOS F 40.8 LOS F 40.1 LOS F 

�9%.:.%ģ2565 38.4 LOS F 46.3 LOS F 36.5 LOS F 43.1 LOS F 

!@1:�-ģ2565 48.8 LOS E 44.2 LOS F 40.6 LOS F 41.3 LOS F 

*00�<�:.%ģ2565 44.3 LOS F 45.0 LOS F 39.6 LOS F 40.5 LOS F 

$9%/:�-ģ2565 48.8 LOS E 44.2 LOS F 40.6 LOS F 41.3 LOS F 
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7.ģ"%%2@F�#9. 

1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 49.0 LOS E - - 24.6 LOS F - - 
�9%.:.%ģ2565 42.8 LOS F - - 20.9 LOS F - - 
!@1:�-ģ2565 48.8 LOS E - - 31.3 LOS F - - 
*00�<�:.%ģ2565 42.4 LOS F - - 30.9 LOS F - - 
$9%/:�-ģ2565 48.4 LOS E - - 34.0 LOS F - - 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 49.4 LOS E - - 37.8 LOS F - - 
�9%.:.%ģ2565 20.1 LOS F - - 21.9 LOS F - - 
!@1:�-ģ2565 44.4 LOS F - - 39.5 LOS F - - 
*00�<�:.%ģ2565 43.7 LOS F - - 40.9 LOS F - - 
$9%/:�-ģ2565 44.4 LOS F - - 39.1 LOS F - - 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 43.8 LOS F - - 15.0 LOS F - - 
�9%.:.%ģ2565 15.6 LOS F - - 15.6 LOS F - - 
!@1:�-ģ2565 43.1 LOS F - - 16.4 LOS F - - 
*00�<�:.%ģ2565 44.4 LOS F - - 22.0 LOS F - - 
$9%/:�-ģ2565 39.4 LOS F - - 23.8 LOS F - - 
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8.ģ"%%29��F1� 

1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 48.4 LOS E - - 46.8 LOS F - - 
�9%.:.%ģ2565 48.5 LOS E - - 45.2 LOS F - - 
!@1:�-ģ2565 47.8 LOS F - - 46.0 LOS F - - 
*00�<�:.%ģ2565 47.1 LOS F - - 46.6 LOS F - - 
$9%/:�-ģ2565 48.4 LOS E - - 45.3 LOS F - - 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 46.9 LOS F - - 47.7 LOS F - - 
�9%.:.%ģ2565 46.9 LOS F - - 47.9 LOS F - - 
!@1:�-ģ2565 47.1 LOS F - - 47.4 LOS F - - 
*00�<�:.%ģ2565 45.8 LOS F - - 47.3 LOS F - - 
$9%/:�-ģ2565 46.5 LOS F - - 47.3 LOS F - - 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 46.2 LOS F - - 45.6 LOS F - - 
�9%.:.%ģ2565 45.5 LOS F - - 43.7 LOS F - - 
!@1:�-ģ2565 44.6 LOS F - - 46.8 LOS F - - 
*00�<�:.%ģ2565 43.6 LOS F - - 38.1 LOS F - - 
$9%/:�-ģ2565 42.8 LOS F - - 44.3 LOS F - - 
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9.ģ"%%�:/ 

1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 48.3 LOS E - - 37.5 LOS F - - 
�9%.:.%ģ2565 45.9 LOS F - - 41.5 LOS F - - 
!@1:�-ģ2565 46.0 LOS F - - 36.5 LOS F - - 
*00�<�:.%ģ2565 44.4 LOS F - - 36.0 LOS F - - 
$9%/:�-ģ2565 43.0 LOS F - - 38.4 LOS F - - 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 43.6 LOS F - - 43.4 LOS F - - 
�9%.:.%ģ2565 43.1 LOS F - - 42.9 LOS F - - 
!@1:�-ģ2565 44.0 LOS F - - 44.1 LOS F - - 
*00�<�:.%ģ2565 43.1 LOS F - - 44.2 LOS F - - 
$9%/:�-ģ2565 44.1 LOS F - - 44.2 LOS F - - 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 44.6 LOS F - - 31.6 LOS F - - 
�9%.:.%ģ2565 42.6 LOS F - - 37.1 LOS F - - 
!@1:�-ģ2565 41.7 LOS F - - 28.1 LOS F - - 
*00�<�:.%ģ2565 42.2 LOS F - - 31.7 LOS F - - 
$9%/:�-ģ2565 39.7 LOS F - - 35.9 LOS F - - 
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�:D��:D-?5� 
/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 
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10.ģ%�//:�2=-:ģ
(29��:#=Lģ1) 

1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 49.3 LOS E 49.0 LOS E 44.0 LOS F 44.3 LOS F 

�9%.:.%ģ2565 49.7 LOS E 49.3 LOS E 48.3 LOS E 45.0 LOS F 

!@1:�-ģ2565 49.9 LOS E 50.0 LOS E 42.9 LOS F 40.7 LOS F 

*00�<�:.%ģ2565 48.9 LOS E 49.3 LOS E 42.9 LOS F 44.7 LOS F 

$9%/:�-ģ2565 50.4 LOS E 49.1 LOS E 42.9 LOS F 42.9 LOS F 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 48.9 LOS E 49.0 LOS E 49.4 LOS E 49.5 LOS E 

�9%.:.%ģ2565 48.6 LOS E 49.2 LOS E 48.6 LOS E 49.5 LOS E 

!@1:�-ģ2565 49.7 LOS E 48.8 LOS E 49.4 LOS E 49.7 LOS E 

*00�<�:.%ģ2565 47.6 LOS F 49.6 LOS E 48.5 LOS E 49.4 LOS E 

$9%/:�-ģ2565 50.1 LOS E 49.2 LOS E 49.3 LOS E 48.8 LOS E 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 45.2 LOS F 44.5 LOS F 43.2 LOS F 44.5 LOS F 

�9%.:.%ģ2565 45.5 LOS F 47.2 LOS F 44.5 LOS F 45.1 LOS F 

!@1:�-ģ2565 44.9 LOS F 45.2 LOS F 43.3 LOS F 44.1 LOS F 

*00�<�:.%ģ2565 45.8 LOS F 44.3 LOS F 43.5 LOS F 44.4 LOS F 

$9%/:�-ģ2565 45.0 LOS F 44.5 LOS F 43.1 LOS F 42.1 LOS F 
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1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 43.6 LOS F 42.6 LOS F 39.6 LOS F 42.3 LOS F 

�9%.:.%ģ2565 48.5 LOS E 49.1 LOS E 49.1 LOS E 41.5 LOS F 

!@1:�-ģ2565 49.6 LOS E 49.7 LOS E 49.4 LOS E 38.4 LOS F 

*00�<�:.%ģ2565 43.7 LOS F 43.7 LOS F 38.3 LOS F 38.5 LOS F 

$9%/:�-ģ2565 49.9 LOS E 44.1 LOS F 40.6 LOS F 39.3 LOS F 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 49.1 LOS E 49.1 LOS E 43.6 LOS F 44.2 LOS F 

�9%.:.%ģ2565 49.1 LOS E 49.1 LOS E 49.4 LOS E 42.8 LOS F 

!@1:�-ģ2565 49.9 LOS E 49.5 LOS E 49.7 LOS E 43.5 LOS F 

*00�<�:.%ģ2565 49.2 LOS E 49.7 LOS E 49.1 LOS E 41.8 LOS F 

$9%/:�-ģ2565 48.7 LOS E 49.0 LOS E 48.8 LOS E 42.4 LOS F 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 40.7 LOS F 46.0 LOS F 34.9 LOS F 43.2 LOS F 

�9%.:.%ģ2565 46.0 LOS F 43.8 LOS F 40.9 LOS F 31.4 LOS F 

!@1:�-ģ2565 43.1 LOS F 42.9 LOS F 42.7 LOS F 36.7 LOS F 

*00�<�:.%ģ2565 41.2 LOS F 38.4 LOS F 39.4 LOS F 37.9 LOS F 

$9%/:�-ģ2565 44.5 LOS F 36.1 LOS F 36.2 LOS F 34.3 LOS F 
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12.ģ"%%2:-D2%ģ
(29��:#=Lģ2) 

1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 49.1 LOS E 42.3 LOS F 43.6 LOS F 40.5 LOS F 

�9%.:.%ģ2565 46.2 LOS F 44.0 LOS F 43.2 LOS F 38.9 LOS F 

!@1:�-ģ2565 48.6 LOS E 43.4 LOS F 43.8 LOS F 39.9 LOS F 

*00�<�:.%ģ2565 43.0 LOS F 42.3 LOS F 43.9 LOS F 44.1 LOS F 

$9%/:�-ģ2565 49.4 LOS E 44.9 LOS F 45.7 LOS F 40.0 LOS F 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 49.3 LOS E 43.6 LOS F 43.3 LOS F 44.0 LOS F 

�9%.:.%ģ2565 46.8 LOS F 44.5 LOS F 42.9 LOS F 44.5 LOS F 

!@1:�-ģ2565 49.4 LOS E 43.3 LOS F 45.3 LOS F 44.0 LOS F 

*00�<�:.%ģ2565 49.5 LOS E 48.7 LOS E 44.3 LOS F 49.2 LOS E 

$9%/:�-ģ2565 48.9 LOS E 43.3 LOS F 43.7 LOS F 43.8 LOS F 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 43.3 LOS F 42.0 LOS F 38.7 LOS F 38.8 LOS F 

�9%.:.%ģ2565 43.7 LOS F 40.2 LOS F 41.9 LOS F 36.5 LOS F 

!@1:�-ģ2565 45.3 LOS F 41.5 LOS F 39.7 LOS F 35.3 LOS F 

*00�<�:.%ģ2565 45.0 LOS F 39.0 LOS F 39.7 LOS F 38.9 LOS F 

$9%/:�-ģ2565 45.1 LOS F 40.3 LOS F 40.4 LOS F 36.6 LOS F 
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1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 48.4 LOS E 48.0 LOS F 33.9 LOS F 42.7 LOS F 

�9%.:.%ģ2565 42.2 LOS F 47.0 LOS F 29.8 LOS F 42.9 LOS F 

!@1:�-ģ2565 49.7 LOS E 46.7 LOS F 33.8 LOS F 42.4 LOS F 

*00�<�:.%ģ2565 44.1 LOS F 45.0 LOS F 31.6 LOS F 43.4 LOS F 

$9%/:�-ģ2565 49.1 LOS E 46.9 LOS F 32.3 LOS F 43.3 LOS F 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 49.9 LOS E 49.7 LOS E 43.4 LOS F 49.2 LOS E 

�9%.:.%ģ2565 39.3 LOS F 48.9 LOS E 45.0 LOS F 45.8 LOS F 

!@1:�-ģ2565 49.2 LOS E 49.4 LOS E 43.0 LOS F 49.4 LOS E 

*00�<�:.%ģ2565 49.2 LOS E 43.0 LOS F 43.3 LOS F 44.8 LOS F 

$9%/:�-ģ2565 49.9 LOS E 49.3 LOS E 43.4 LOS F 49.0 LOS E 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 45.7 LOS F 46.2 LOS F 29.9 LOS F 44.9 LOS F 

�9%.:.%ģ2565 34.0 LOS F 46.9 LOS F 37.7 LOS F 44.7 LOS F 

!@1:�-ģ2565 42.9 LOS F 48.1 LOS E 33.7 LOS F 44.6 LOS F 

*00�<�:.%ģ2565 41.2 LOS F 42.2 LOS F 33.5 LOS F 39.7 LOS F 

$9%/:�-ģ2565 42.9 LOS F 44.9 LOS F 31.5 LOS F 43.5 LOS F 
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14.ģ 
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1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 49.2 LOS E 42.8 LOS F 43.3 LOS F 44.3 LOS F 

�9%.:.%ģ2565 47.4 LOS F 44.4 LOS F 44.9 LOS F 43.8 LOS F 

!@1:�-ģ2565 47.9 LOS F 44.4 LOS F 42.5 LOS F 43.7 LOS F 

*00�<�:.%ģ2565 43.0 LOS F 42.3 LOS F 43.9 LOS F 44.1 LOS F 

$9%/:�-ģ2565 49.5 LOS E 43.2 LOS F 43.6 LOS F 44.4 LOS F 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 48.2 LOS E 49.4 LOS E 49.0 LOS E 49.2 LOS E 

�9%.:.%ģ2565 49.3 LOS E 46.7 LOS F 49.3 LOS E 49.3 LOS E 

!@1:�-ģ2565 50.0 LOS E 49.4 LOS E 48.4 LOS E 49.1 LOS E 

*00�<�:.%ģ2565 49.5 LOS E 48.7 LOS E 44.3 LOS F 49.2 LOS E 

$9%/:�-ģ2565 49.1 LOS E 49.2 LOS E 48.9 LOS E 49.3 LOS E 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 44.4 LOS F 42.9 LOS F 43.8 LOS F 41.3 LOS F 

�9%.:.%ģ2565 45.8 LOS F 45.3 LOS F 44.6 LOS F 43.0 LOS F 

!@1:�-ģ2565 45.6 LOS F 44.9 LOS F 44.9 LOS F 41.5 LOS F 

*00�<�:.%ģ2565 45.0 LOS F 39.0 LOS F 39.7 LOS F 38.9 LOS F 

$9%/:�-ģ2565 42.9 LOS F 44.4 LOS F 43.5 LOS F 41.3 LOS F 
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1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 49.3 LOS E 49.8 LOS E 42.7 LOS F 44.2 LOS F 

�9%.:.%ģ2565 47.4 LOS F 48.2 LOS E 42.8 LOS F 49.0 LOS E 

!@1:�-ģ2565 49.5 LOS E 49.2 LOS E 43.1 LOS F 43.9 LOS F 

*00�<�:.%ģ2565 43.8 LOS F 41.5 LOS E 43.8 LOS F 40.4 LOS F 

$9%/:�-ģ2565 48.9 LOS E 49.5 LOS E 44.1 LOS F 48.6 LOS E 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 49.4 LOS E 50.0 LOS E 50.0 LOS E 49.8 LOS E 

�9%.:.%ģ2565 46.3 LOS F 48.8 LOS E 48.7 LOS E 48.6 LOS E 

!@1:�-ģ2565 50.2 LOS E 48.9 LOS E 48.6 LOS E 49.8 LOS E 

*00�<�:.%ģ2565 43.0 LOS F 49.2 LOS E 48.4 LOS E 44.2 LOS F 

$9%/:�-ģ2565 49.1 LOS E 49.5 LOS E 49.4 LOS E 49.1 LOS E 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 41.3 LOS F 44.4 LOS F 37.7 LOS F 40.2 LOS F 

�9%.:.%ģ2565 44.1 LOS F 41.2 LOS F 39.3 LOS F 38.3 LOS F 

!@1:�-ģ2565 45.9 LOS F 47.8 LOS F 37.4 LOS F 44.4 LOS F 

*00�<�:.%ģ2565 43.2 LOS F 37.8 LOS F 36.7 LOS F 35.3 LOS F 

$9%/:�-ģ2565 42.7 LOS F 39.5 LOS F 41.0 LOS F 38.2 LOS F 
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1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 49.0 LOS E 46.6 LOS E 38.8 LOS E 44.6 LOS E 

�9%.:.%ģ2565 50.2 LOS E 47.8 LOS F 38.2 LOS F 42.7 LOS F 

!@1:�-ģ2565 42.6 LOS F 46.4 LOS F 39.7 LOS F 45.4 LOS F 

*00�<�:.%ģ2565 44.0 LOS F 40.4 LOS F 36.7 LOS F 43.7 LOS F 

$9%/:�-ģ2565 49.1 LOS E 44.1 LOS F 37.4 LOS F 43.4 LOS F 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 42.7 LOS F 43.9 LOS F 43.9 LOS F 46.0 LOS F 

�9%.:.%ģ2565 43.4 LOS F 44.6 LOS F 43.5 LOS F 43.9 LOS F 

!@1:�-ģ2565 44.2 LOS F 44.0 LOS F 45.7 LOS F 43.6 LOS F 

*00�<�:.%ģ2565 42.5 LOS F 43.5 LOS F 43.7 LOS F 43.9 LOS F 

$9%/:�-ģ2565 43.2 LOS F 43.0 LOS F 44.7 LOS F 44.0 LOS F 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 45.5 LOS F 42.1 LOS F 36.4 LOS F 41.4 LOS F 

�9%.:.%ģ2565 43.4 LOS F 37.3 LOS F 39.7 LOS F 36.1 LOS F 

!@1:�-ģ2565 36.5 LOS F 42.5 LOS F 32.7 LOS F 41.4 LOS F 

*00�<�:.%ģ2565 37.2 LOS F 39.7 LOS F 33.8 LOS F 37.8 LOS F 

$9%/:�-ģ2565 45.1 LOS F 36.9 LOS F 37.7 LOS F 27.7 LOS F 
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1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 41.1 LOS F - - 41.1 LOS F - - 
�9%.:.%ģ2565 44.3 LOS F - - 41.0 LOS F - - 
!@1:�-ģ2565 42.8 LOS F - - 39.1 LOS F - - 
*00�<�:.%ģ2565 44.3 LOS F - - 38.4 LOS F - - 
$9%/:�-ģ2565 43.6 LOS F - - 39.4 LOS F - - 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 42.7 LOS F - - 46.2 LOS F - - 
�9%.:.%ģ2565 38.5 LOS F - - 38.8 LOS F - - 
!@1:�-ģ2565 47.1 LOS F - - 44.3 LOS F - - 
*00�<�:.%ģ2565 46.7 LOS F - - 43.0 LOS F - - 
$9%/:�-ģ2565 46.5 LOS F - - 43.4 LOS F - - 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 41.0 LOS F - - 36.0 LOS F - - 
�9%.:.%ģ2565 41.7 LOS F - - 42.6 LOS F - - 
!@1:�-ģ2565 39.9 LOS F - - 34.2 LOS F - - 
*00�<�:.%ģ2565 41.6 LOS F - - 35.8 LOS F - - 
$9%/:�-ģ2565 41.4 LOS F - - 37.2 LOS F - - 
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18.ģ"%% 

'/8�:$<'� 

1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 42.7 LOS F 43.6 LOS F 41.7 LOS F 43.1 LOS F 

�9%.:.%ģ2565 44.6 LOS F 44.0 LOS F 19.5 LOS F 43.5 LOS F 

!@1:�-ģ2565 43.5 LOS F 42.2 LOS F 38.8 LOS F 43.2 LOS F 

*00�<�:.%ģ2565 40.1 LOS F 41.2 LOS F 36.9 LOS F 40.6 LOS F 

$9%/:�-ģ2565 42.8 LOS F 43.9 LOS F 37.2 LOS F 42.4 LOS F 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 44.7 LOS F 48.9 LOS E 48.9 LOS E 49.9 LOS E 

�9%.:.%ģ2565 44.3 LOS F 47.6 LOS F 39.9 LOS F 49.3 LOS E 

!@1:�-ģ2565 43.8 LOS F 49.7 LOS E 43.5 LOS F 41.2 LOS F 

*00�<�:.%ģ2565 44.0 LOS F 49.2 LOS F 48.6 LOS F 49.2 LOS F 

$9%/:�-ģ2565 43.1 LOS F 49.3 LOS E 49.8 LOS E 48.8 LOS E 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 41.0 LOS F 46.7 LOS F 37.4 LOS F 39.8 LOS F 

�9%.:.%ģ2565 44.7 LOS F 30.0 LOS F 20.8 LOS F 26.4 LOS F 

!@1:�-ģ2565 38.4 LOS F 45.0 LOS F 36.0 LOS F 42.4 LOS F 

*00�<�:.%ģ2565 35.9 LOS F 35.8 LOS F 36.2 LOS F 35.0 LOS F 

$9%/:�-ģ2565 38.1 LOS F 36.7 LOS F 29.3 LOS F 31.3 LOS F 
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1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 50.0 LOS E 49.2 LOS E 49.4 LOS E 50.6 LOS E 

�9%.:.%ģ2565 50.8 LOS E 50.8 LOS E 50.8 LOS E 50.0 LOS E 

!@1:�-ģ2565 48.4 LOS E 49.6 LOS E 51.2 LOS E 50.4 LOS E 

*00�<�:.%ģ2565 50.3 LOS E 51.1 LOS E 51.2 LOS E 51.0 LOS E 

$9%/:�-ģ2565 52.4 LOS E 49.5 LOS E 48.4 LOS E 50.3 LOS E 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 49.6 LOS E 49.3 LOS E 49.5 LOS E 50.6 LOS E 

�9%.:.%ģ2565 49.7 LOS E 49.7 LOS E 49.7 LOS E 48.8 LOS E 

!@1:�-ģ2565 47.9 LOS F 52.3 LOS E 50.6 LOS E 50.8 LOS E 

*00�<�:.%ģ2565 48.4 LOS E 49.7 LOS E 52.0 LOS E 50.2 LOS E 

$9%/:�-ģ2565 50.4 LOS E 49.3 LOS E 50.0 LOS E 49.3 LOS E 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 49.2 LOS E 49.2 LOS E 45.2 LOS E 44.1 LOS F 

�9%.:.%ģ2565 49.7 LOS E 47.9 LOS F 51.1 LOS E 49.3 LOS E 

!@1:�-ģ2565 48.8 LOS E 51.9 LOS E 50.7 LOS E 51.3 LOS E 

*00�<�:.%ģ2565 48.6 LOS E 48.8 LOS E 51.1 LOS E 50.1 LOS E 

$9%/:�-ģ2565 49.5 LOS E 48.0 LOS E 49.2 LOS E 49.6 LOS E 
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!:/:�#=Lģ6-9ģģ(1�:/!//�/9 �/:-D/K/�5�.:%.%!�G%�9L/F-�D/�� �/%�5�"%%!:-E%/D2�%#:�F�/��:/7ģ(!�5-19) 

�@ !< !:-
!//�25& 

��/�D/1:2;//� /9%#=L2;//� 

�/:-D/K/ģ(�<F1D-!//�9L/F-�) 
/9%3.@  /9%#;�:/ 

�:D��:D-?5� 
/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:D��:D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 

20.ģ"%% 

2@�2/92 <P 

1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 49.1 (LOS E) 49.3 (LOS E) 48.9 (LOS E) 49.6 (LOS E) 

�9%.:.%ģ2565 47.7 (LOS F) 46.9 (LOS F) 49.2 (LOS E) 48.9 (LOS E) 

!@1:�-ģ2565 50.0 (LOS F) 44.6 (LOS F) 49.7 (LOS E) 43.5 (LOS F) 

*00�<�:.%ģ2565 45.0 (LOS F) 44.7 (LOS F) 44.9 (LOS F) 42.9 (LOS F) 

$9%/:�-ģ2565 49.3 (LOS E) 49.5 (LOS E) 38.5 (LOS F) 49.4 (LOS E) 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 49.0 (LOS E) 49.0 (LOS E) 48.5 (LOS E) 49.4 (LOS E) 

�9%.:.%ģ2565 48.9 (LOS E) 49.9 (LOS E) 48.9 (LOS E) 48.7 (LOS E) 

!@1:�-ģ2565 48.8 (LOS E) 44.1 (LOS F) 48.8 (LOS E) 44.1 (LOS F) 

*00�<�:.%ģ2565 49.6 (LOS E) 48.9 (LOS F) 49.1 (LOS E) 49.4 (LOS E) 

$9%/:�-ģ2565 49.8 (LOS E) 50.4 (LOS E) 45.0 (LOS F) 49.2 (LOS E) 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 48.5 (LOS E) 44.2 (LOS F) 47.4 (LOS F) 45.8 (LOS F) 

�9%.:.%ģ2565 46.3 (LOS F) 20.5 (LOS F) 45.9 (LOS F) 12.6 (LOS F) 

!@1:�-ģ2565 46.5 (LOS F) 40.6 (LOS F) 46.1 (LOS F) 36.7 (LOS F) 

*00�<�:.%ģ2565 45.5 (LOS F) 40.0 (LOS F) 42.0 (LOS F) 40.1 (LOS F) 

$9%/:�-ģ2565 42.2 (LOS E) 49.5 (LOS F) 44.5 (LOS F) 43.2 (LOS F) 
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�@ !< !:-
!//�25& 

��/�D/1:2;//� /9%#=L2;//� 

�/:-D/K/ģ(�<F1D-!//�9L/F-�) 
/9%3.@  /9%#;�:/ 

�:D��:D-?5� 
/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:D��:D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 

21.ģ"%% 

'/8�:5@#<0 

1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 49.7 (LOS E) 49.3 (LOS E) 40.0 (LOS F) 50.4 (LOS E) 

�9%.:.%ģ2565 48.0 (LOS F) 49.1 (LOS E) 36.8 (LOS F) 49.7 (LOS E) 

!@1:�-ģ2565 49.2 (LOS E) 48.7 (LOS E) 40.8 (LOS F) 49.5 (LOS E) 

*00�<�:.%ģ2565 44.7 (LOS F) 44.3 (LOS F) 39.1 (LOS F) 50.3 (LOS E) 

$9%/:�-ģ2565 48.9 (LOS E) 49.1 (LOS E) 48.9 (LOS F) 49.5 (LOS F) 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 49.7 (LOS F) 49.2 (LOS E) 40.0 (LOS F) 50.4 (LOS E) 

�9%.:.%ģ2565 39.4 (LOS F) 47.0 (LOS F) 42.9 (LOS F) 44.3 (LOS E) 

!@1:�-ģ2565 49.4 (LOS E) 49.0 (LOS E) 43.0 (LOS F) 49.2 (LOS E) 

*00�<�:.%ģ2565 49.7 (LOS E) 49.6 (LOS E) 43.6 (LOS F) 49.9 (LOS E) 

$9%/:�-ģ2565 49.6 (LOS E) 49.1 (LOS E) 48.7 (LOS E) 50.3 (LOS F) 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 46.0 (LOS F) 48.9 (LOS E) 46.2 (LOS E) 46.2 (LOS F) 

�9%.:.%ģ2565 33.3 (LOS F) 43.2 (LOS F) 35.9 (LOS F) 36.7 (LOS F) 

!@1:�-ģ2565 45.2 (LOS F) 49.4 (LOS E) 45.7 (LOS E) 49.2 (LOS E) 

*00�<�:.%ģ2565 41.4 (LOS F) 43.2 (LOS F) 39.3 (LOS E) 39.8 (LOS E) 

$9%/:�-ģ2565 41.4 (LOS F) 45.1 (LOS F) 46.3 (LOS F) 43.1 (LOS F) 
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!:/:�#=Lģ6-9ģģ(1�:/!//�/9 �/:-D/K/�5�.:%.%!�G%�9L/F-�D/�� �/%�5�"%%!:-E%/D2�%#:�F�/��:/7ģ(!�5-21) 

�@ !< !:-
!//�25& 

��/�D/1:2;//� /9%#=L2;//� 

�/:-D/K/ģ(�<F1D-!//�9L/F-�) 
/9%3.@  /9%#;�:/ 

�:D��:D-?5� 
/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:D��:D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 
�:55�D-?5� 

/8 9& 

�/:-�1�5�!9/ 

�5��:/�/:�/ 

22.ģ"%%#:�
�A��%:%�5�#:�
*<D01 �:%3%�:
*?M%#=L��52/�:�#=L
�5 /"H++�: 

1.ģ�9L/F-�D/�� �/%D��: 
ģģģ(07.00-09.00ģ%.) 

2<�3:�-ģ2565 51.1 (LOS E) - - 45.5 (LOS F) - - 

�9%.:.%ģ2565 52.1 (LOS E) - - 45.5 (LOS F) - - 

!@1:�-ģ2565 48.7 (LOS E) - - 46.1 (LOS F) - - 

*00�<�:.%ģ2565 49.3 (LOS F) - - 46.6 (LOS F) - - 

$9%/:�-ģ2565 49.5 (LOS E) - - 46.9 (LOS F) - - 

2.ģ��/�D/1:�1:�/9% 

ģģģģ(11.00-14.00ģ%.) 

2<�3:�-ģ2565 49.0 (LOS E) - - 49.0 (LOS E) - - 

�9%.:.%ģ2565 49.0 (LOS E) - - 49.0 (LOS E) - - 

!@1:�-ģ2565 49.3 (LOS E) - - 49.3 (LOS E) - - 

*00�<�:.%ģ2565 48.8 (LOS E) - - 49.1 (LOS E) - - 

$9%/:�-ģ2565 48.7 (LOS E) - - 50.3 (LOS E) - - 

3.ģ�9L/F-�D/�� �/%D.K% 

ģģģģ(17.00-19.00ģ%.) 

2<�3:�-ģ2565 46.5 (LOS F) - - 47.5 (LOS F) - - 

�9%.:.%ģ2565 46.5 (LOS F) - - 47.5 (LOS F) - - 

!@1:�-ģ2565 48.0 (LOS F) - - 44.9 (LOS F) - - 

*00�<�:.%ģ2565 44.6 (LOS F) - - 44.6 (LOS F) - - 

$9%/:�-ģ2565 46.3 (LOS F) - - 44.2 (LOS F) - - 

3-:.D3!@ģ:ģģ 1)ģG��/".%!�%9L�ģ4ģ1�5D'�%!9/E'/G%�:/!//�/9 �/:-D/K/ 
2)ģG��/8.8#:�ģ50ģD-!/ģG%�:/2;//� 
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3%�:ģ6-102 
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6.8 ��5-A12"<!<E182:D3!@�5��:/D�< 5@&9!<D3!@�:��:/�/:�/ 

�:/&9%#>���5-A12"<!<ģE182:D3!@�5��:/D�< 5@&9!<D3!@�:��:/�/:�/G%/83/�:�D ?5%�/��:�--$9%/:�-ģ2565 

H � ;D%<%�:/D�K&//&//-��5-A1�5�"%%!:-E%/D2�%#:�F�/��:/ģ&/<D/�ģ20 "%%ģ'/8�5& �/.ģ"%%#3:/ģ"%%
'/8�:/:1�/�2:.ģ1ģ"%%2:-D2%ģ"%%D�=./H���:ģ"%%5;%/.2��/:-ģ"%%%�/H�.0/=ģ"%%2@F�#9.ģ"%%29��F1�ģ"%%�:/ģ
"%%%�//:�2=-:ģ"%%/:�/<"=ģ"%%*/82@D-/@ģ"%%/:� ;D%<%�1:�ģ"%%-3:H�.ģ"%%�9�/D*�/ģ"%%'/8�:$<'�ģ"%%2-D K�
*/8D��:!:�2<%ģ"%%2@�2/92 <Pģ"%%'/8�:5@#<0ģE18ģ#:��A��%:%�5�#:�*<D01 �:%3%�:*?M%#=L��52/�:�#=L�5 /"H++�: ģ*&/�:
�:���5-A1�5�2":%=!;//�#=L!9M�5.A�!:-E%/D2�%#:�F�/��:/#9M�2<M%ģ15ģ2":%=ģH �E��ģ2":%=!;//�%�/&:12:-D2%ģ2":%=
!;//�%�/&:1&:�F*ģ2":%=!;//�%�/&:1D!:'A%ģ2":%=!;//�%�/&:1 @2<!ģ2":%=!;//�%�/&:1*�:H#ģ 2":%=!;//�
%�/&:1�%82��/:-ģ2":%=!;//�%�/&:1%:�D1<M�ģ2":%=!;//�%�/&:12;/:�/:1�/�ģ2":%=!;//�%�/&:1*/8/:�/9�ģ
2":%=!;//�%�/&:1':��15�2:%ģ2":%=!;//�%�/&:1&@'(:/:-ģ2":%=!;//�%�/&:12;D3/�ģ2":%=!;//�%�/&:1&@��F1ģ
2":%=!;//�%�/&:1/:1�/�&A/�8ģE182":%=!;//�,A$/*/8'/8E �ģ 

/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ*&/�:ģ-=�;%/%5@&9!<D3!@#9M�3- ģ520ģ�/9M�ģF .2:D3!@�5�5@&9!<D3!@#=LD�< �>M%
-:�#=L2@ ģ�?5ģ�9&/"D�=L./�%ģ-=�;%/%//-ģ283ģ�/9M�ģE185@&9!<D3!@#=LD�< �>M%#9M�3- H-�H �-=2:D3!@-:�:��:/��52/�:��5�
F�/��:/7ģ2:-:/"2/@'H � 9�!:/:�#=Lģ6-10ģE18ģ/A'#=Lģ6-30 ">�/A'#=Lģ6-34 
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3%�:ģ6-103 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-10ģģ��5-A12"<!<E182:D3!@�5��:/D�< 5@&9!<D3!@�:��:/�/:�/!:-E%/D2�%#:�F�/��:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565 

1; 9& 2:D3!@5@&9!<D3!@1/ 
�;%/%5@&9!<D3!@ģ(�/9M�) 

"%%#3:/2/ "%%'/8�:/:1�/�ģ2:. 13/ "%%2:-D2%4//ģ(29��:#=Lģ1) 
/8.8��52/�:� 

2.�.65 �...65 !.�.65 *...ģ65 $.�.65 //- 2.�.65 �...65 !.�.65 *...ģ65 $.�.65 //- 2.�.65 �...65 !.�.65 *...ģ65 $.�.65 //- 
1 �9&/"D/K/D�<%59!/:#=L��3-:.�;3%  - - - - - - - - - - - - - - - - - - 
2 !9 3%�:/8.8�/8�9M%�<  - - - - - - - - - - - - 1 - - - - 1 
3 E��/"5.�:�(< ��3-:. - - - - - - - - - - - - - - - - - - 
4 �9&/"H-�D'� H+/H-�G3�E2�2/�:� - - - - - - - - - - - - - - - - - - 
5 H-�G3�29��:��5 /�815/D1=M.//" - - - - - - - - - - - - - - - - - - 
6 )�:)�%'�:.3.@ &/<D/�#:�E.� - - - - - - - - - - - - - - - - - - 
7 )�:)�%29��:�H+/D�/?L5�3-:.�/:�/ - - - - - - - - - - - - - - 1 - - 1 
8 H-��9&/"G%��5�#:� �:%��:.2@  - - - - - - - - - - - - - - - - - - 
9 �/�=#=L/"D2=.H-�E2 �29��:�H+ - - - - - - - - - - - - - - - - - - 
10 &//#@�-:��/�:59!/:#=L�;3%  - - - - - - - - - - - - - - - - - - 
11 H-�-=#9�18G%�:/�9&/" - - - - - - - - - - - - - - - - - - 
12 5@'�/��/"�;/@  - - - - - - - - - - - - - - - - - - 
13 D-:E1�/�9& - - - - - - - - - - - - - - - - - - 
14 319&G% - - - - - - - - - - - - - - - - - - 
15 D2*2:/55�0#$<P!�5�<!E18'/82:# - - - - - - - - - - - - - - - - - - 
16 29!/�!9 3%�:/"ģ5:#<ģ2@%9�ģ/9/ģ�/:. - - - - - - - - - - - - - - - - - - 
17 �9&/"(< ��5�#:��/:�/ - - - - - - - - - - - - - - - - - - 
18 �9&/"!:-�9%�/8�9M%�<  1 - - - - 1 - - - - - - - 2 1 3 2 8 
19 H-�G3�/"#=L-=2<#$<PH'��5% - - - - - - - - - - - - - - - - - - 
20 �9&�=LF .'/8-:# - - - - - - - - - - - - - - - - - - 
21 /"D�=L./�%�9% - - - 1 - 1 - 1 - - - 1 6 20 14 16 22 78 
22 �9&/"D'1=L.%��5�#:��8#9%39% - - - - - - - - - - - - - - - - - - 
23 5?L%JģD��%ģD2=.319�ģ"%%1?L% - - - - - - - - - - - - - 1 - - - - 
24 5@&9!<D3!@#=LD�=L./��5��9&F�/��:/7 - - - - - - - - - - - - - - - - - - 

//- 1 0 0 1 0 2 0 1 0 0 0 1 7 23 16 19 24 88 
#=L-:ģ: 1/ �:%#=Lģ4ģ�5��;�9&�:/ģ1ģ0A%.���5-A1��52%D#0ģ2;%9��:%E(%�:%E18�&'/8-:�ģ2;%9��:%!;//�E3���:!< 
 2/ 

3/ 
2":%=!;//�%�/&:1&:�F*E182":%=!;//�%�/&:1D!:'A% 

2":%=!;//�%�/&:1&:�F* 
 4/ 2":%=!;//�%�/&:12:-D2%E182":%=!;//�%�/&:1&:�F* 

 5/ģģģģģ 2":%=!;//�%�/&:12:-D2% 
 6/ 2":%=!;//�%�/&:1 @2<!E182:-D2% 

 7/ 2":%=!;//�%�/&:1 @2<! 
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F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-104 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-10ģģ��5-A12"<!<E182:D3!@�5��:/D�< 5@&9!<D3!@�:��:/�/:�/!:-E%/D2�%#:�F�/��:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-1) 

1; 9& 2:D3!@5@&9!<D3!@1/ 
�;%/%5@&9!<D3!@ģ(�/9M�) 

"%%D�=./H���:5/ "%%5;%/.2��/:-6/ "%%%�/H�.0/=7/ 
/8.8��52/�:� 

2.�.65 �...65 !.�.65 *...ģ65 $.�.65 //- 2.�.65 �...65 !.�.65 *...ģ65 $.�.65 //- 2.�.65 �...65 !.�.65 *...ģ65 $.�.65 //- 
1 �9&/"D/K/D�<%59!/:#=L��3-:.�;3%  - - - - - - - - - - - - - - - - - - 
2 !9 3%�:/8.8�/8�9M%�<  - - - - - - - - - - - - - - - - - - 
3 E��/"5.�:�(< ��3-:. - - - - - - - - - - - - - - - - - - 
4 �9&/"H-�D'� H+/H-�G3�E2�2/�:� - - - - - - - - - - - - - - - - - - 
5 H-�G3�29��:��5 /�815/D1=M.//" - - - - - - - - - - - - - - - - - - 
6 )�:)�%'�:.3.@ &/<D/�#:�E.� - - - - - - - - - - - - - - - - - - 
7 )�:)�%29��:�H+/D�/?L5�3-:.�/:�/ - - - - - - - - - - - - - - - - - - 
8 H-��9&/"G%��5�#:� �:%��:.2@  - - - - - - - - - - - - - - - - - - 
9 �/�=#=L/"D2=.H-�E2 �29��:�H+ - - - - - - - - - - - - - - - - - - 
10 &//#@�-:��/�:59!/:#=L�;3%  - - - - - - - - - - - - - - - - - - 
11 H-�-=#9�18G%�:/�9&/" - - - - - - - - - - - - - - - - - - 
12 5@'�/��/"�;/@  - - - - - - - - - - - - - - - - - - 
13 D-:E1�/�9& - - - - - - - - - - - - - - - - - - 
14 319&G% - - - - - - - - - - - - - - - - - - 
15 D2*2:/55�0#$<P!�5�<!E18'/82:# - - - - - - - - - - - - - - - - - - 
16 29!/�!9 3%�:/"ģ5:#<ģ2@%9�ģ/9/ģ�/:. - - - - - - - - - - - - - - - - - - 
17 �9&/"(< ��5�#:��/:�/ - - - - - - - - - - - - - - - - - - 
18 �9&/"!:-�9%�/8�9M%�<  - - - - - - 1 - - - - 1 - - - - - - 
19 H-�G3�/"#=L-=2<#$<PH'��5% - - - - - - - - - - - - - - - - - - 
20 �9&�=LF .'/8-:# - - - - - - - - - - - - - - - - - - 
21 /"D�=L./�%�9% - - - - - - 1 - - - - 1 - 2 2 - - 4 

22 �9&/"D'1=L.%��5�#:��8#9%39% - - - - - - - - - - - - - - - - - - 

23 5?L%JģD��%ģD2=.319�ģ"%%1?L% - - - - - - 1 - - - - 1 - - - - - - 

24 5@&9!<D3!@#=LD�=L./��5��9&F�/��:/7 - - - - - - - - - - - - - - - - - - 

//- 0 0 0 0 0 0 3 0 0 0 0 3 0 2 2 0 0 4 

#=L-:ģ: 1/ �:%#=Lģ4ģ�5��;�9&�:/ģ1ģ0A%.���5-A1��52%D#0ģ2;%9��:%E(%�:%E18�&'/8-:�ģ2;%9��:%!;//�E3���:!< 
 2/ 

3/ 
2":%=!;//�%�/&:1&:�F*E182":%=!;//�%�/&:1D!:'A% 

2":%=!;//�%�/&:1&:�F* 

 4/ 2":%=!;//�%�/&:12:-D2%E182":%=!;//�%�/&:1&:�F* 

 5/ģģģģģ 2":%=!;//�%�/&:12:-D2% 

 6/ 2":%=!;//�%�/&:1 @2<!E182:-D2% 

 7/ 2":%=!;//�%�/&:1 @2<! 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-105 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-10ģģ��5-A12"<!<E182:D3!@�5��:/D�< 5@&9!<D3!@�:��:/�/:�/!:-E%/D2�%#:�F�/��:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-2) 

1; 9& 2:D3!@5@&9!<D3!@1/ 
�;%/%5@&9!<D3!@ģ(�/9M�) 

"%%2@F�#9.5/ "%%29��F1�5/ "%%�:/5/ 
/8.8��52/�:� 

2.�.65 �...65 !.�.65 *...ģ65 $.�.65 //- 2.�.65 �...65 !.�.65 *...ģ65 $.�.65 //- 2.�.65 �...65 !.�.65 *...ģ65 $.�.65 //- 
1 �9&/"D/K/D�<%59!/:#=L��3-:.�;3%  - - - - - - - - - - - - - - - - - - 
2 !9 3%�:/8.8�/8�9M%�<  1 - - - - 1 - - - - - - - - - - - - 
3 E��/"5.�:�(< ��3-:. - - - - - - - - - - - - - - - - - - 
4 �9&/"H-�D'� H+/H-�G3�E2�2/�:� - - - - - - - - - - - - - - - - - - 
5 H-�G3�29��:��5 /�815/D1=M.//" - - - - - - - - - - - - - - - - - - 
6 )�:)�%'�:.3.@ &/<D/�#:�E.� - - - - - - - - - - - - - - - - - - 
7 )�:)�%29��:�H+/D�/?L5�3-:.�/:�/ - - - - - - - - - - - - - - - - - - 
8 H-��9&/"G%��5�#:� �:%��:.2@  - - - - - - - - - - - - - - - - - - 
9 �/�=#=L/"D2=.H-�E2 �29��:�H+ - - - - - - - - - - - - - - - - - - 
10 &//#@�-:��/�:59!/:#=L�;3%  - - - - - - - - - - - - - - - - - - 
11 H-�-=#9�18G%�:/�9&/" - - - - - - - - - - - - - - - - - - 
12 5@'�/��/"�;/@  - - - - - - - - - - - - - - - - - - 
13 D-:E1�/�9& - - - - - - - - - - - - - - - - - - 
14 319&G% - - - - - - - - - - - - - - - - - - 
15 D2*2:/55�0#$<P!�5�<!E18'/82:# - - - - - - - - - - - - - - - - - - 
16 29!/�!9 3%�:/"ģ5:#<ģ2@%9�ģ/9/ģ�/:. - - - - - - - - - - - - - - - - - - 
17 �9&/"(< ��5�#:��/:�/ - - - - - - - - - - - - - - - - - - 
18 �9&/"!:-�9%�/8�9M%�<  - - - - - - - - - - - - - - - - - - 
19 H-�G3�/"#=L-=2<#$<PH'��5% - - - - - - - - - - - - - - - - - - 
20 �9&�=LF .'/8-:# - - - - - - - - - - - - - - - - - - 
21 /"D�=L./�%�9% 1 3 - - - 4 - - - - - - - - - - - - 
22 �9&/"D'1=L.%��5�#:��8#9%39% - - - - - - - - - - - - - - - - - - 
23 5?L%JģD��%ģD2=.319�ģ"%%1?L% - - - - - - - - - - - - - - - - - - 
24 5@&9!<D3!@#=LD�=L./��5��9&F�/��:/7 - - - - - - - - - - - - - - - - - - 

//- 2 3 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 
#=L-:ģ: 1/ �:%#=Lģ4ģ�5��;�9&�:/ģ1ģ0A%.���5-A1��52%D#0ģ2;%9��:%E(%�:%E18�&'/8-:�ģ2;%9��:%!;//�E3���:!< 
 2/ 

3/ 
2":%=!;//�%�/&:1&:�F*E182":%=!;//�%�/&:1D!:'A% 

2":%=!;//�%�/&:1&:�F* 
 4/ 2":%=!;//�%�/&:12:-D2%E182":%=!;//�%�/&:1&:�F* 

 5/ģģģģģ 2":%=!;//�%�/&:12:-D2% 
 6/ 2":%=!;//�%�/&:1 @2<!E182:-D2% 

 7/ 2":%=!;//�%�/&:1 @2<! 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-106 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-10ģģ��5-A12"<!<E182:D3!@�5��:/D�< 5@&9!<D3!@�:��:/�/:�/!:-E%/D2�%#:�F�/��:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-3) 

1; 9& 2:D3!@5@&9!<D3!@1/ 

�;%/%5@&9!<D3!@ģ(�/9M�) 
"%%%�//:�2=-:5//ģ(29��:#=Lģ1) "%%/:�/<"=7/ 

/8.8��52/�:� 
2.�.65 �...65 !.�.65 *...ģ65 $.�.65 //- 2.�.65 �...65 !.�.65 *...ģ65 $.�.65 //- 

1 �9&/"D/K/D�<%59!/:#=L��3-:.�;3%  - - - - - - - - - - - - 
2 !9 3%�:/8.8�/8�9M%�<  - - - - - - - - - - - - 
3 E��/"5.�:�(< ��3-:. - - - - - - - - - - - - 
4 �9&/"H-�D'� H+/H-�G3�E2�2/�:� - - - - - - - - - - - - 
5 H-�G3�29��:��5 /�815/D1=M.//" - - - - - - - - - - - - 
6 )�:)�%'�:.3.@ &/<D/�#:�E.� - - - - - - - - - - - - 
7 )�:)�%29��:�H+/D�/?L5�3-:.�/:�/ - - - - - - - - - - - - 
8 H-��9&/"G%��5�#:� �:%��:.2@  - - - - - - - - - - - - 
9 �/�=#=L/"D2=.H-�E2 �29��:�H+ - - - - - - - - - - - - 
10 &//#@�-:��/�:59!/:#=L�;3%  - - - - - - - - - - - - 
11 H-�-=#9�18G%�:/�9&/" - - - - - - - - - - - - 
12 5@'�/��/"�;/@  - - - - - - - - - - - - 
13 D-:E1�/�9& - - - - - - - - - - - - 
14 319&G% - - - - - - - - - - - - 
15 D2*2:/55�0#$<P!�5�<!E18'/82:# - - - - - - - - - - - - 
16 29!/�!9 3%�:/"ģ5:#<ģ2@%9�ģ/9/ģ�/:. - - - - - - - - - - - - 
17 �9&/"(< ��5�#:��/:�/ - - - - - - - - - - - - 
18 �9&/"!:-�9%�/8�9M%�<  - - - - - - - - - - - - 
19 H-�G3�/"#=L-=2<#$<PH'��5% - - - - - - - - - - - - 
20 �9&�=LF .'/8-:# - - - - - - - - - - - - 
21 /"D�=L./�%�9% - - - - - - - - - - - - 
22 �9&/"D'1=L.%��5�#:��8#9%39% - - - - - - - - - - - - 
23 5?L%JģD��%ģD2=.319�ģ"%%1?L% - - - - - - - - - - - - 
24 5@&9!<D3!@#=LD�=L./��5��9&F�/��:/7 - - - - - - - - - - - - 

//- 0 0 0 0 0 0 0 0 0 0 0 0 
#=L-:ģ: 1/ �:%#=Lģ4ģ�5��;�9&�:/ģ1ģ0A%.���5-A1��52%D#0ģ2;%9��:%E(%�:%E18�&'/8-:�ģ2;%9��:%!;//�E3���:!< 
 2/ 

3/ 
2":%=!;//�%�/&:1&:�F*E182":%=!;//�%�/&:1D!:'A% 

2":%=!;//�%�/&:1&:�F* 

 4/ 2":%=!;//�%�/&:12:-D2%E182":%=!;//�%�/&:1&:�F* 

 5/ģģģģģ 2":%=!;//�%�/&:12:-D2% 

 6/ 2":%=!;//�%�/&:1 @2<!E182:-D2% 

 7/ 2":%=!;//�%�/&:1 @2<! 

 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-107 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-10ģģ��5-A12"<!<E182:D3!@�5��:/D�< 5@&9!<D3!@�:��:/�/:�/!:-E%/D2�%#:�F�/��:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-4) 

1; 9& 2:D3!@5@&9!<D3!@1/ 

�;%/%5@&9!<D3!@ģ(�/9M�) 
"%%2:-D2%2/ģ/ģ(29��:#=Lģ2) "%%%�//:�2=-:3/ģ(29��:#=Lģ2) "%%*/82@D-/@4/ 

/8.8��52/�:� 
2.�.65 �...65 !.�.65 *...65 $.�.65 //- 2.�.65 �...65 !.�.65 *...65 $.�.65 //- 2.�.65 �...65 !.�.65 *...65 $.�.65 //- 

1 �9&/"D/K/D�<%59!/:#=L��3-:.�;3%  - - - - - - - - - - - - - - - - - - 
2 !9 3%�:/8.8�/8�9M%�<  2 - - - - 2 - - - - - - - - - - - - 
3 E��/"5.�:�(< ��3-:. - - - - - - - - - - - - - - - - - - 
4 �9&/"H-�D'� H+/H-�G3�E2�2/�:� - - - - - - - - - - - - - - - - - - 
5 H-�G3�29��:��5 /�815/D1=M.//" - - - - - - - - - - - - - - - - - - 
6 )�:)�%'�:.3.@ &/<D/�#:�E.� - - - - - - - - - - - - - - - - - - 
7 )�:)�%29��:�H+/D�/?L5�3-:.�/:�/ - - - - - - - - - - - - - - - - - - 
8 H-��9&/"G%��5�#:� �:%��:.2@  - - - - - - - - - - - - - - - - - - 
9 �/�=#=L/"D2=.H-�E2 �29��:�H+ - - - - - - - - - - - - - - - - - - 
10 &//#@�-:��/�:59!/:#=L�;3%  - - - - - - - - - - - - - - - - - - 
11 H-�-=#9�18G%�:/�9&/" - - - - - - - - - - - - - - - - - - 
12 5@'�/��/"�;/@  - - - - - - - - - - - - - - - - - - 
13 D-:E1�/�9& - - - - - - - - - - - - - - - - - - 
14 319&G% - - - - - - - - - - - - - - - - - - 
15 D2*2:/55�0#$<P!�5�<!E18'/82:# - - - - - - - - - - - - - - - - - - 
16 29!/�!9 3%�:/"ģ5:#<ģ2@%9�ģ/9/ģ�/:. - - - - - - - - - - - - - - - - - - 
17 �9&/"(< ��5�#:��/:�/ - - - 1 - 1 - - - - - - - - - - - - 
18 �9&/"!:-�9%�/8�9M%�<  - - - - - - - - - - - - - - - - 1 1 
19 H-�G3�/"#=L-=2<#$<PH'��5% - - - 1 - 1 - - - - - - - - - - - - 
20 �9&�=LF .'/8-:# - - - - - - - - - - - - - - - - - - 
21 /"D�=L./�%�9% 4 4 2 8 6 24 - - - - - - 1 1 2 - - 4 
22 �9&/"D'1=L.%��5�#:��8#9%39% - - - - - - - - - - - - - - - - - - 
23 5?L%JģD��%ģD2=.319�ģ"%%1?L% - 1 - - - 1 - - - - - - - - - - - - 
24 5@&9!<D3!@#=LD�=L./��5��9&F�/��:/7 - - - - - - - - - - - - - - - - - - 

//- 6 5 2 10 6 29 0 0 0 0 0 0 1 1 2 0 1 5 
 

#=L-:ģ: 1/ �:%#=Lģ4ģ�5��;�9&�:/ģ1ģ0A%.���5-A1��52%D#0ģ2;%9��:%E(%�:%E18�&'/8-:�ģ2;%9��:%!;//�E3���:!< 
 2/ 

3/ 
2":%=!;//�%�/&:12:-D2%E182":%=!;//�%�/&:1&:�F* 

2":%=!;//�%�/&:12:-D2% 
 4/ 2":%=!;//�%�/&:1�%82��/:-E182":%=!;//�%�/&:1%:�D1<M� 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:ģ6-108 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-10ģģ��5-A12"<!<E182:D3!@�5��:/D�< 5@&9!<D3!@�:��:/�/:�/!:-E%/D2�%#:�F�/��:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-5) 

 

1; 9& 2:D3!@5@&9!<D3!@1/ 

�;%/%5@&9!<D3!@ģ(�/9M�) 
"%%-3:H�.2/ "%%/:� ;D%<%�1:�2/,3/ "%%�9�/D*�/4/ "%%'/8�:$<'�5/,6/ 

/8.8��52/�:� 
2.�.65 �...65 !.�.65 *...65 $.�.65 //- 2.�.65 �...65 !.�.65 *...65 $.�.65 //- 2.�.65 �...65 !.�.65 *...65 $.�.65 //- 2.�.65 �...65 !.�.65 *...65 $.�.65 //- 

1 �9&/"D/K/D�<%59!/:#=L��3-:.�;3%  - - - - - - - - - - - - - - - - - - - - - - - - 

2 !9 3%�:/8.8�/8�9M%�<  - - - - - - - - - - - - - - - - - - - - - - - - 

3 E��/"5.�:�(< ��3-:. - - - - - - - - - - - - - - - - - - - - - - - - 

4 �9&/"H-�D'� H+/H-�G3�E2�2/�:� - - - - - - - - - - - - - - - - - - - - - - - - 

5 H-�G3�29��:��5 /�815/D1=M.//" - - - - - - - - - - - - - - - - - - - - - - - - 

6 )�:)�%'�:.3.@ &/<D/�#:�E.� - - - - - - - - - - - - - - - - - - - - - - - - 

7 )�:)�%29��:�H+/D�/?L5�3-:.�/:�/ - - - - 2 2 - 1 2 1 - 4 - - - - - - - 1 1 - - 2 
8 H-��9&/"G%��5�#:� �:%��:.2@  - - - - - - - - - - - - - - - - - - - - - - - - 

9 �/�=#=L/"D2=.H-�E2 �29��:�H+ - - - - - - - - - - - - - - - - - - - - - - - - 

10 &//#@�-:��/�:59!/:#=L�;3%  - - - - - - - - - - - - - - - - - - - - - - - - 

11 H-�-=#9�18G%�:/�9&/" - - - - - - - - - - - - - - - - - - - - - - - - 

12 5@'�/��/"�;/@  - - - - - - - - - - - - - - - - - - - - - - - - 

13 D-:E1�/�9& - - - - - - - - - - - - - - - - - - - - - - - - 

14 319&G% - - - - - - - - - - - - - - - - - - - - - - - - 

15 D2*2:/55�0#$<P!�5�<!E18'/82:# - - - - - - - - - - - - - - - - - - - - - - - - 

16 29!/�!9 3%�:/"ģ5:#<ģ2@%9�ģ/9/ģ�/:. - - - - - - - - - - - - - - - - - - - - - - - - 

17 �9&/"(< ��5�#:��/:�/ - - - 1 - 1 - - - - - - - - - - - - - - - - - - 

18 �9&/"!:-�9%�/8�9M%�<  - - - - - - - - - - - - - - - 1 - 1 - - - - - - 
19 H-�G3�/"#=L-=2<#$<PH'��5% - - - - - - - - - 2 1 3 - - - - - - - - - - - - 
20 �9&�=LF .'/8-:# - - 1 - 1 2 - - - - - - - - - - - - - - - - - - 
21 /"D�=L./�%�9% 8 1 - 3 - 12 3 - - - - 3 1 - 1 3 - 5 - - - 1 1 2 
22 �9&/"D'1=L.%��5�#:��8#9%39% - - - 1 - 1 - - 1 - 1 2 - - - - - - - - - - - - 
23 5?L%JģD��%ģD2=.319�ģ"%%1?L% - - - - - - - - - - - - - - - - - - - - - - - - 
24 5@&9!<D3!@#=LD�=L./��5��9&F�/��:/7 - - - - - - - - - - - - - - - - - - - - - - - - 

//- 8 1 1 5 3 18 3 1 3 3 2 12 1 0 1 4 0 6 0 1 1 1 1 4 
 

#=L-:ģ: 1/ �:%#=Lģ4ģ�5��;�9&�:/ģ1ģ0A%.���5-A1��52%D#0ģ2;%9��:%E(%�:%E18�&'/8-:�ģ2;%9��:%!;//�E3���:!< 
 2/ 

3/ 
2":%=!;//�%�/&:12;/:�/:1�/� 
2":%=!;//�%�/&:1�%82��/:- 

 4/ 2":%=!;//�%�/&:1*/8/:�/9� 
 5/ģģģģģ 2":%=!;//�%�/&:1':��15�2:% 
 6/ 2":%=!;//�%�/&:1&@'(:/:- 

 

  



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 
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3%�:ģ6-109 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-10ģģ��5-A12"<!<E182:D3!@�5��:/D�< 5@&9!<D3!@�:��:/�/:�/!:-E%/D2�%#:�F�/��:/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(!�5-6) 

 

1; 9& 2:D3!@5@&9!<D3!@1/ 

29��:#=Lģ4ģ�;%/%5@&9!<D3!@ģ(�/9M�) 
"%%2-D K�*/8D��:!:�2<%2/ 

/8.8��52/�:� 
2.�.65 �...65 !.�.65 *...65 $.�.65 //- 

1 �9&/"D/K/D�<%59!/:#=L��3-:.�;3%  - - - - - - 
2 !9 3%�:/8.8�/8�9M%�<  - - - - - - 
3 E��/"5.�:�(< ��3-:. - - - - - - 
4 �9&/"H-�D'� H+/H-�G3�E2�2/�:� - - - - - - 
5 H-�G3�29��:��5 /�815/D1=M.//" - - - - - - 
6 )�:)�%'�:.3.@ &/<D/�#:�E.� - - - - - - 
7 )�:)�%29��:�H+/D�/?L5�3-:.�/:�/ - 2 1 4 2 9 
8 H-��9&/"G%��5�#:� �:%��:.2@  - - - - - - 
9 �/�=#=L/"D2=.H-�E2 �29��:�H+ - - - - - - 
10 &//#@�-:��/�:59!/:#=L�;3%  - - - - - - 
11 H-�-=#9�18G%�:/�9&/" - - - - - - 
12 5@'�/��/"�;/@  - - - - - - 
13 D-:E1�/�9& - - - - - - 
14 319&G% - - - - - - 
15 D2*2:/55�0#$<P!�5�<!E18'/82:# - - - - - - 
16 29!/�!9 3%�:/"ģ5:#<ģ2@%9�ģ/9/ģ�/:. - - - - - - 
17 �9&/"(< ��5�#:��/:�/ - - - - - - 
18 �9&/"!:-�9%�/8�9M%�<  - - 1 1 5 7 
19 H-�G3�/"#=L-=2<#$<PH'��5% - - - - - - 
20 �9&�=LF .'/8-:# 22 25 12 14 17 90 
21 /"D�=L./�%�9% 3 11 4 8 7 33 
22 �9&/"D'1=L.%��5�#:��8#9%39% 1 8 3 6 5 23 
23 5?L%JģD��%ģD2=.319�ģ"%%1?L% 1 1 - 5 8 15 
24 5@&9!<D3!@#=LD�=L./��5��9&F�/��:/7 - - - - - - 

//- 27 47 21 38 44 177 
 

#=L-:ģ: 1/ �:%#=Lģ4ģ�5��;�9&�:/ģ1ģ0A%.���5-A1��52%D#0ģ2;%9��:%E(%�:%E18�&'/8-:�ģ2;%9��:%!;//�E3���:!< 
 2/ 2":%=!;//�%�/&:12;D3/�ģE18&@��F1 

 

 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 
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3%�:#=Lģ6-110 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ6-10ģ D'/=.&D#=.&��5-A12"<!<ģE182:D3!@�5��:/D�< 5@&9!<D3!@�:��:/�/:�/ģ/83/�:�D ?5%2<�3:�-ģ2565-$9%/:�-ģ2565ģ(!�5-7) 

1; 9& 2:D3!@5@&9!<D3!@1/ 
�;%/%5@&9!<D3!@ģ(�/9M�) 

"%%2-D K�*/8D��:!:�2<%2/ "%%2@�2/92 <P3/ "%%'/8�:5@#<02/ #:��A��%:%�5�#:�*<D01 �:%3%�:*?M%#=L��52/�:�#=L�5 /"H++�:2/ 
2.�.65 �...65 !.�.65 *...65 $.�.65 //- 2.�.65 �...65 !.�.65 *...65 $.�.65 //- 2.�.65 �...65 !.�.65 *...65 $.�.65 //- 2.�.65 �...65 !.�.65 *...65 $.�.65 //- 

1 �9&/"D/K/D�<%59!/:#=L��3-:.�;3%  - - - - - - - - - - - - - - - - - - - - - - - - 
2 !9 3%�:/8.8�/8�9M%�<  - - - - - - 4 - - - 1 5 - - - - - - - - - - - - 
3 E��/"5.�:�(< ��3-:. - - - - - - - - - - - - - - - - - - - - - - - - 
4 �9&/"H-�D'� H+/H-�G3�E2�2/�:� - - - - - - - - - - - - - - - - - - - - - - - - 
5 H-�G3�29��:��5 /�815/D1=M.//" - - - - - - - - - - - - - - - - - - - - - - - - 
6 )�:)�%'�:.3.@ &/<D/�#:�E.� - - - - - - - - - - - - - - - - - - - - - - - - 
7 )�:)�%29��:�H+/D�/?L5�3-:.�/:�/ - - 1 - - 2 - - 1 1 - 2 - - - - - - - - - - - - 
8 H-��9&/"G%��5�#:� �:%��:.2@  - - - - - - - - - - - - - - - - - - - - - - - - 
9 �/�=#=L/"D2=.H-�E2 �29��:�H+ - - - - - - - - - - - - - - - - - - - - - - - - 
10 &//#@�-:��/�:59!/:#=L�;3%  - - - - - - - - - - - - - - - - - - - - - - - - 
11 H-�-=#9�18G%�:/�9&/" - - - - - - - - - - - - - - - - - - - - - - - - 
12 5@'�/��/"�;/@  - - - - - - - - - - - - - - - - - - - - - - - - 
13 D-:E1�/�9& - - - - - - - - - - - - - - - - - - - - - - - - 
14 319&G% - - - - - - - - - - - - - - - - - - - - - - - - 
15 D2*2:/55�0#$<P!�5�<!E18'/82:# - - - - - - - - - - - - - - - - - - - - - - - - 
16 29!/�!9 3%�:/"ģ5:#<ģ2@%9�ģ/9/ģ�/:. - - - - - - - - - - - - - - - - - - - - - - - - 
17 �9&/"(< ��5�#:��/:�/ - - - - - - 1 - - - - 1 - - - - - - - - - - - - 
18 �9&/"!:-�9%�/8�9M%�<  1 - - - 1 8 10 4 5 6 5 30 - - - - - - - - - - - - 
19 H-�G3�/"#=L-=2<#$<PH'��5% - - - - - - - - - - - - - - - - - - - - - - - - 
20 �9&�=LF .'/8-:# - - - - - - - - - - - - - - - - - - - - - - - - 
21 /"D�=L./�%�9% 4 - 1 3 2 26 15 15 26 19 10 85 - - - - - - - - - - - - 
22 �9&/"D'1=L.%��5�#:��8#9%39% 1 1 - - 1 3 1 - - - - 1 - - - - - - - - - - - - 
23 5?L%JģD1�%ģD2=.319�ģ"%%1?L% - - 1 - 1 4 2 5 7 2 8 24 - - - - - - - - - - - - 
24 5@&9!<D3!@#=LD�=L./��5��9&F�/��:/7 - - - - - - - - - - - - - - - - - - - - - - - - 

//- 6 1 3 3 5 18 33 24 39 3 24 148 0 0 0 0 0 0 0 0 0 0 0 0 
#=L-:ģ:  1/  �:%#=Lģ4ģ�5��;�9&�:/ģ1ģ0A%.���5-A1��52%D#0ģ2;%9��:%E(%�:%E18�&'/8-:�ģ2;%9��:%!;//�E3���:!< 
ģģģģģģģģģģģģ 2/ģģ2":%=!;//�%�/&:1&@��F1  

ģģģģģģģģģ3/ģģ2":%=!;//�%�/&:1&@��F1ģ2":%=!;//�%�/&:1/:1�/�&A/�8E182":%=!;//�,A$/*/8'/8E � 
 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 
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//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 

 

 
/A'#=Lģ6-30ģ !;E3%��#=LD�< 5@&9!<D3!@�:��:/�/:�/&%E%/D2�%#:�ģF�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ-ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�) 

29��:#=Lģ1ģ�:%F.$:F�/�2/�:�G!� <%ģ��/�D!:'A%ģdģ352-@ E3���:!< 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 
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3%�:#=Lģ6-112 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 

 

 
/A'#=Lģ6-31ģ !;E3%��#=LD�< 5@&9!<D3!@�:��:/�/:�/&%E%/D2�%#:�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ-ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�) 

29��:#=Lģ2ģ�:%F.$:F�/�2/�:�G!� <%ģ��/�352-@ E3���:!<ģ3ģ(�:%+�:  
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F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 
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/A'#=Lģ6-32ģģ!;E3%��#=LD�< 5@&9!<D3!@�:��:/�/:�/&%E%/D2�%#:�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ-ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�) 
29��:#=Lģ3ģ�:%55�E&&E18��52/�:�5@F-���#:�/<L�E182":%=G!� <%ģ��/�(�:%+�:ģdģ28*:%*@#$ 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 
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//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 

 
/A'#=Lģ6-33ģ !;E3%��#=LD�< 5@&9!<D3!@�:��:/�/:�/&%E%/D2�%#:�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ-ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)  

29��:#=Lģ4ģ�:%55�E&&E18��52/�:�5@F-���#:�/<L�E182":%=G!� <%ģ��/�28*:%*@#$ģ3ģ :/�8%5�ģ 



/:.�:%(1�:/'�<&9!<!:--:!/�:/'�5��9%E18E��H�(1�/8#&2<L�E/ 1�5-ģE18-:!/�:/!< !:-!//�25&(1�/8#&2<L�E/ 1�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ3ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5�ģ�://"H++�:�%2��-/1�%E3��'/8D#0H#. 

D ?5%�/��:�-ģ-ģ$9%/:�-ģ2565 
 

3%�:#=Lģ6-115 

//&//-F .�1@�-&/<19##=L'/>�1:ģPMCSC 2 

 

 

/A'#=Lģ6-34ģ !;E3%��#=LD�< 5@&9!<D3!@�:��:/�/:�/&%E%/D2�%#:�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%ģ-ģ/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)  
29��:#=Lģ5ģ�:%F.$:2�/%.�/8 9&ģ��/� :/�8%5�-�/@G% 
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F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%3/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�--$9%/:�-ģ2565 
 

3%�:ģ7-1 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

 

&##=Lģ7 

�:/�9 �:/�.8-A/)5. 

7.1 E(%�:/ ;D%<%�:% 

�:/�9 �:/�.8-A/)5.E/8�5�D2=.59%!/:.ģ�5�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%
�:��%:,<D1�)ģ 29��:#=Lģ1 E/8ģ2ģ�<��://�/-��:ģ�=D�D52#=-*=E5/ģ(CKST-PLģJointģVenture)ģ29��:#=Lģ3ģ�<��://�/-��:ģ
H5#= =-D5K% 9&D&<M/.A5:/�ģD5K-5:/�#=ģ(ITD-NWRģMRTģJointģVentue)ģE/829��:#=Lģ5ģ&/<19#ģ5<!:D/=.%H#.ģ =D//�5'D-%!�ģ
�;�9 ģ(-3:�%)ģH �/�:��:�&/<19#ģ.AH%D!K ģE5%%:/<2!�ģE5% �ģD5K%�<D%=./<L�ģ�5%�9/E!%#�ģ�;�9 ģ(UAE) D'�%3%�/.�:%&@��/#=Lģ3ģ
(Third Party) 2�/%29��:#=Lģ4ģ&/<19#ģ.A%<�ģD5K%�<D%=./<L�ģE5% �ģ�5%2!/9��9L%ģ�;�9 ģ(-3:�%)ģH �/�:��:�&/<19#ģD5K%H/E/K&ģ
�;�9 ģ(Envilab) D'�%3%�/.�:%&@��/#=Lģ3ģ(Third Party)  ;D%<%�:/!< !:-!//�25&D'�%'/8�;#@�29' :3�ģF .(A�/9&��:�D'�%
(A�#;�:/2;//�E/8&9%#>���5-A/ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ 9�/:./8D5=. G%!:/:�#=Lģ7-1 

!:/:�#=Lģ7-1ģģE(%�:/2;//��:/�9 �:/�.8-A/)5.ģE/8�5�D2=.59%!/:.ģ 
!:-E%/D2�%#:�F�/��:/ģ/83/�:�D ?5%�/��:�- - $9%/:�-ģ2565 

(/�/8#&2<L�E/ /�5-  9�%= �@ !< !:-!//�25& /8.8D//: ;D%<%�:% 

�:/�9 �:/�.8-A/)5. ¯ &9%#>�'/8D,#ģ'/<-:�ģE/8%M;3%9��5�-A/)5.
�:��<��//-�:/��52/�:�ģ//-">�'/<-:� <%#/:.
�:��:/�@ D�:85@F-���E/8/92 @#=L D�< �:��:/
��52/�:�3/?5/?M5.�:.2<L�'/A�2/�:� 

¯ '/8D-<%'/82<#$<,:*E/8'��3:D�=L./�9&�:/
�9 �:/-A/)5.ģF .*<�:/�:�:��:/!���:��5�
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2565)ģ-=�;%/%ģ3ģ�@ ģ�?5ģ&/<D/�2":%=/9�2,:ģ&/<D/�2":%=0/=.�:%ģE/8&/<D/�2":%=/�</*.:&:/ģ�>L���5G3�D�< �.8�>M%F .-=
'/<-:��.8#9L/H'//- 1,197.35ģ�<F/�/9-ģE/8 <%/#/:.�:��:/�@ D�:8'/8-:�ģ612,000ģ�<F/�/9-ģE/8/92 @�:��:/
��52/�:�//?M5"5%2<L�'/A�2/�:�'/8-:�ģ89,000ģ�<F/�/9-ģF .2/@'(/�:/2;//�H � 9�!:/:�#=Lģ7-8ģE/8,:�(%/�ģ�-2 

!:/:�#=Lģ7-8ģģ'/<-:��.8-A/)5.ģ&/<D/�*?M%#=L��52/�:�ģ/83/�:�D ?5%2<�3:�--$9%/:�-ģ2565 

 

7.5.1.2 2;%9��:%�/&�@-�:/��52/�:� 

/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ2;%9��:%�/&�@-�:/��52/�:�5.A�/83/�:��:/ ;D%<%�:/��52/�:�ģ 9�%9M% 

�>�.9�H-�-=�<��//-#=L��5G3�D�< �.8�>M%ģ5.�:�H/�K!:-3:�-=�<��//-#=L��5G3�D�< �.8ģ(A�/9&D3-:�8#;�:/&9%#>�E/8/:.�:%
'/<-:��.8G%/:.�:%�&9&"9 H'ģ 

7.5.1.3 &�:%*9��%�:% 

�<��//-��52/�:�&/<D/�&�:%*9��%�:%ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ�>L���5G3�D�< �.8�>M%F .-='/<-:� 

�.8#9L/H'//- 320.3ģ�<F/�/9-ģF .2/@'(/�:/2;//�H � 9�!:/:�#=Lģ7-9ģE/8,:�(%/�ģ�-2 

!:/:�#=Lģ7-9ģģ'/<-:��.8#=LD�< �:��<��//-��52/�:�ģ&/<D/�#=L*9��%�:%ģD ?5%$9%/:�-ģ2565 

2":%#=L '/8D,#-A/)5. 3%�/. '/<-:� 3-:.D3!@ 
-#=L*9��%�:% 1.ģ�.8#9L/H' �<F/�/9- 320.3 �#-. 

 

2.ģ�.859%!/:.ģ(%M;-9%D��:G��E/�/) �<F/�/9- - - 

 3.ģ <%/#/:.�:��:/�@ D�:8 �<F/�/9- - - 

 4.ģ/92 @�:��:/��52/�:�//?M5"5%2<L�'/A�2/�:� �<F/�/9- - - 

 5.ģ5?L%ģJ �<F/�/9- - - 

  '/<-:��.8-A/)5. 

//- '/8D,#-A/)5. 3%�/. '�ģ2565 

  2.�. �... !.�. *... $.�. 
1.ģ�.8#9L/H' �<F/�/9- 47.3 136.6 103.3 316.85 593.3 1,197.35 

2.ģ�.859%!/:.ģ(%M;-9%D��:G��E/�/) �<F/�/9- - - - - - - 

3.ģ <%/#/:.�:��:/�@ D�:8 �<F/�/9- 30,000 106,000 77,000 106,000 293,000 612,000 

4./92 @�:��:/��52/�:�//?M5"5% 

2<L�'/A�2/�:�ģ 
�<F/�/9- 

- - - 24,000 65,000 89,000 

5.ģ5?L%ģJ �<F/�/9- - - - - - - 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%3/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�--$9%/:�-ģ2565 
 

3%�:ģ7-10 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

7.5.2 29��:#=Lģ2ģ��/�352-@ E3���:!<ģ-ģ(�:%+�:ģ 

�<��//-�:/ ;D%<%�:%�5�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%d/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ/8.8
��52/�:�ģ29��:#=Lģ2ģ�:%55�E&&E/8��52/�:�5@F-���#:�/<L�E/82":%=G!� <%ģ��/�352-@ E3���:!<-(�:%+�:ģG%/83/�:�D ?5%
�/��:�--$9%/:�-ģ2565ģ-=�;%/%ģ4ģE3��ģ�?5ģ*?M%#=L��52/�:�&/<D/�2":%=352-@ E3���:!<ģģ*?M%#=L��52/�:�&/<D/�2":%=&:�
�@%*/3-ģ*?M%#=L��52/�:�&/<D/�'/�5�/8&:.5:�:0E3��#=Lģ2ģE/8*?M%#=L��52/�:�&/<D/�2":%=(�:%+�: 

#9M�%=Mģ�.8-A/)5.#9L/H'#=LD�< �>M%,:.G%*?M%#=L��52/�:�!�:�JģH �"A�//&//-H/�#=L�@ #<M��.8#=L2;%9��:%D�!*/8%�/
�9 D!/=.-H/�G3�'/8�:�%%;H'#<M�ģF .(A�/9&D3-:��52/�:�H ��%.�:.�.8D*?L5%;H'�;�9 D'�%'/8�;#@�/9%ģ2;3/9& <%/#/:.�:�
�:/�@ D�:8#=LD�< �>M%�:��<��//-��52/�:�ģ(A�/9&D3-:��52/�:�H �%;H''/9&"-#=LD*?L5#;/:%�5�D�K& <%!�5H' 

7.5.2.1 *?M%#=L�:/��52/�:� 

�<��//-��52/�:�F�/��:/ģG%D ?5%�/��:�--$9%/:�-ģ2565ģ-=�;%/%ģ4ģE3��ģ�?5ģ2":%=352-@ E3���:!<ģ2":%=
&:��@%*/3-ģ'/�5�/8&:.5:�:0E3��#=Lģ2ģE/82":%=(�:%+�:ģ�>L���5G3�D�< �.8�>M%F .-='/<-:��.8#9L/H'//-ģ1,171.7 �<F/�/9-ģ
 <%/#/:.�:��:/�@ D�:8'/8-:�ģ1,004,000ģ�<F/�/9-ģE/8/92 @�:��:/��52/�:�//?M5"5%2<L�'/A�2/�:�'/8-:�ģ572,000ģ
�<F/�/9-ģF .2/@'(/�:/2;//�H � 9�!:/:�#=Lģ7-10ģE/8,:�(%/�ģ�-2 

!:/:�#=Lģ7-10 '/<-:��.8#=LD�< �:��<��//-��52/�:�ģ&/<D/�*?M%#=L��52/�:�ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565 

 

7.5.2.2 2;%9��:%�/&�@-�:/��52/�:� 

�<��//-��52/�:�&/<D/�2;%9��:%�/&�@-�:/��52/�:�ģG%/83/�:�D ?5%�/��:�- -$9%/:�-ģ2565ģ-=ģ1ģE3��ģ�?5ģ
&/<D/�2":%=352-@ E3���:!<ģ�>L���5G3�D�< �.8�>M%F .-='/<-:��.8#9L/H'//-ģ91ģ�<F/�/9-ģF .2/@'(/�:/2;//�H � 9�!:/:�#=Lģ
7-11ģE/8ģ,:�(%/�ģ�-2 

  

  '/<-:��.8-A/)5. 

//- '/8D,#-A/)5. 3%�/. '�ģ2565 

  2.�. �... !.�. *... $.�. 
1.ģ�.8#9L/H' �<F/�/9- 133.2 215.7 245.1 278.3 299.4 1,171.7 

2.ģ�.859%!/:.ģ(%M;-9%D��:G��E/�/) �<F/�/9- - - - - -  

3.ģ <%/#/:.�:��:/�@ D�:8 �<F/�/9- 310,000 300,000 159,000 153,000 82,000 1,004,000 

4.ģ/92 @�:��:/��52/�:�ģ/ģ 
/?M5"5%2<L�'/A�2/�:�ģ 

�<F/�/9- - - 66,000 - 506,000 572,000 

5.ģ5?L%J �<F/�/9- - - - - - - 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%3/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�--$9%/:�-ģ2565 
 

3%�:ģ7-11 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ7-11ģģ'/<-:��.8#=LD�< �:��<��//-��52/�:�ģ&/<D/�2;%9��:%�/&�@-�:/��52/�:�ģ 
/83/�:�D ?5%�/��:�--$9%/:�-ģ2565 

 

7.5.2.3 &�:%*9��%�:% 

G%/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ&�:%*9��%�:%.9�5.A�//-�9%#=L&�:%*9��%�:%F�/��://"H++�:2:.2=2�-ģ
G%2�/%�5�(A�/9&D3-:��52/�:��<��://�/-��:ģ�=D�D52#= -*=E5/ģD%?L5��:�5.A�/83/�:� ;D%<%�:/��52/�:�&�:%*9��%�:%G3-�ģ
(A�/9&D3-:��52/�:��8#;�:/&9%#>�E/8/:.�:%'/<-:��.8G%/:.�:%�&9&"9 H'ģD-?L5��52/�:�&�:%*9��%�:%E3��G3-�E/�/D2/K� 

'���@&9%�.8-A/)5.�:�&�:%*9��%�:%ģF�/��://"H++�:2:.2=2�-ģG%2�/%�5�(A�/9&D3-:��52/�:��<��://�/-��:ģ�=D�
D52#=-*=E5/ģ-=2;%9��:%D�!&:��8'�ģD'�%(A��9 D�K&ģE/8�%.�:.�.8D*?L5%;H'�;�9 !�5H' 

7.5.3 29��:#=Lģ3ģ��/�(�:%+�:-28*:%*@#$ 

�<��//-�:/ ;D%<%�:%�5�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%d/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ29��:
#=Lģ3ģ�:%55�E&&E/8��52/�:�5@F-���#:�/<L�E/82":%=G!� <%ģ��/�(�:%+�:-28*:%*@#$ģG%/83/�:�D ?5%/83/�:�D ?5%
�/��:�--$9%/:�-ģ2565ģ-=�;%/%ģ2ģ�@ ģ�?5ģ*?M%#=L��52/�:�&/<D/�'/�5�/8&:.5:�:0#=Lģ4ģE/8*?M%#=L��52/�:�&/<D/�'/�5�
/8&:.5:�:0#=Lģ5ģF .#9M�ģ2ģE3��ģ5.A�/83/�:��:/�@ 2;//�#:�F&/:�� = 

7.5.3.1 *?M%#=L��52/�:�ģ 

�<��//-��52/�:�G%/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ-=�;%/%ģ2ģ�@ ģ�?5ģ&/<D/�'/�5�/8&:.5:�:0E3��#=Lģ4ģ
E/8&/<D/�'/�5�/8&:.5:�:0E3��#=Lģ5ģ�>L���5G3�D�< �.8�>M%F .-='/<-:��.8#9L/H'//- 410ģ�<F/�/9-ģ�.8/=H�D�</ģ(D01
�/8 :1ģ*/:2!<�)ģ//-ģ37.5 �<F/�/9-ģF .2/@'(/�:/2;//�H � 9�!:/:�#=Lģ7-12 E/8,:�(%/�ģ�-2 

  

2":%#=L 
  '/<-:��.8-A/)5. 

//- '/8D,#-A/)5. 3%�/. '�ģ2565 

  !.�. *... $.�. 
-ģ2;%9��:%�/&�@-
�:/��52/�:� 

1.ģ�.8#9L/H' �<F/�/9- 14.0 14.0 63.0 91.0 

2.ģ�.859%!/:.ģ(%M;-9%D��:G��E/�/) �<F/�/9- - - - - 

3.ģ <%/#/:.�:��:/�@ D�:8 �<F/�/9- - - - - 

4.ģ/92 @�:��:/��52/�:�ģ/ģ 
/?M5"5%2<L�'/A�2/�:�ģ 

�<F/�/9- - - - - 

5.ģ5?L%ģJ �<F/�/9- - - - - 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%3/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�--$9%/:�-ģ2565 
 

3%�:ģ7-12 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ7-12ģģ'/<-:��.8#=LD�< �:��<��//-��52/�:�ģ&/<D/�*?M%#=L��52/�:�ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565 

'/8D,#-A/)5. 3%�/. 

'/<-:��.8-A/)5. 

//- '�ģ2565 
2.�. �... !.�. *... $.�. 

1.ģ�.8#9L/H' �<F/�/9- - - 148.0 125.0 137.0 410.0 

2.ģ�.8/=H�D�</ �<F/�/9- - - 13.5 11.5 12.5 37.5 

3.ģD01/92 @��52/�:� �<F/�/9- - - - - - - 

4.ģ�.8'%D'��5%/�.859%!/:. �<F/�/9- - - - - - - 

5.ģ�.85?L%ģJ �<F/�/9- - - - - - - 

 

7.5.3.2 &/<D/�*?M%#=L2;%9��:%�:/�/&�@-�:/��52/�:� 

�<��//-�:/��52/�:�2;%9��:%�/&�@-�:/��52/�:�ģ�5�&/<19#ģ�<��://�/-��:ģH5#= =-D5K% 9&D&<M/.A5:/�ģD5K-5:/�#=ģG%
/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ*&/�:&/<D/�*?M%#=L2;%9��:%�/&�@-�:/��52/�:���5G3�D�< �.8�>M%ģ-='/<-:��.8
#9L/H'//-ģ524.5ģ�<F/�/9-ģE/8�.8/=H�D�</ģ(D01�/8 :1ģ*/:2!<�)ģ//-ģ51.0ģ�<F/�/9-ģF .2/@'(/�:/2;//�H � 9�!:/:�#=Lģ
7-13ģE/8,:�(%/�ģ�-2 

G%/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ(A�/9&D3-:��52/�:�-=D*=.��:/D!/=.-�:%��52/�:� H �E��ģD�:82;//�E/8
D�K&!9/5.�:� <%G%E%/2:.#:�F�/��:/&/<D/�2":%=28*:%*@#$7ģE/8'/�5�/8&:.5:�:0ģ( IVS)ģ 9�%9M%ģ�>�.9�H-�-='/<-:�
�.8#=LD�< �:��<��//-��52/�:�E/8�:�&�:%*9�ģ 

!:/:�#=Lģ7-13ģģ'/<-:��.8#=LD�< �:��<��//-��52/�:�ģ&/<D/�2;%9��:%�/&�@-�:/��52/�:� 
/83/�:�D ?5%�/��:�--$9%/:�-ģ2565 

'/8D,#-A/)5. 3%�/. 

'/<-:��.8-A/)5. 

//- '�ģ2565 
2.�. �... !.�. *... $.�. 

1.ģ�.8#9L/H' �<F/�/9- - - 206.0 197.0 121.5 524.5 

2.ģ�.8/=H�D�</ �<F/�/9- - - 21.0 19.0 11.0 51.0 

3.ģD01/92 @��52/�:� �<F/�/9- - - - - - - 

4.ģ�.8'%D'��5%/�.859%!/:. �<F/�/9- - - - - - - 

5.ģ�.85?L%ģJ �<F/�/9- - - - - - - 

 

7.5.3.3 &�:%*9��%�:% 

G%/83/�:�D ?5%�/��:�--$9%/:�-ģ2565ģ&�:%*9��%�:%.9�5.A�//-�9%#=L&�:%*9��%�:%F�/��://"H++�:2:.2=2�-ģ
G%2�/%�5�(A�/9&D3-:��52/�:��<��://�/-��:ģH5#= = -D5K% 9&D&<M/.A5:/�ģD5K-5:/�#=ģD%?L5��:�5.A�/83/�:� ;D%<%�:/��52/�:�
&�:%*9��%�:%G3-�ģ(A�/9&D3-:��52/�:��8#;�:/&9%#>�E/8/:.�:%'/<-:��.8G%/:.�:%�&9&"9 H'ģD-?L5��52/�:�&�:%*9�
�%�:%E3��G3-�E/�/D2/K� 

'���@&9%�.8-A/)5.�:�&�:%*9��%�:%F�/��://"H++�:2:.2=2�-ģG%2�/%�5�(A�/9&D3-:��52/�:��<��://�/-��:ģ  
H5#= =-D5K% 9&D&<M/.A5:/�ģD5K-5:/�#=ģ-=2;%9��:%D�!&:��8'�ģD'�%(A��9 D�K&ģE/8�%.�:.�.8D*?L5%;H'�;�9 !�5H' 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%3/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�--$9%/:�-ģ2565 
 

3%�:ģ7-13 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

7.5.4 29��:#=Lģ4ģ��/�28*:%*@#$- :/�8%5� 

G%��/��/��:�--$9%/:�-ģ2565 (A�/9&D3-:��52/�:�ģ29��:ģ4ģ&/<19#ģ.A%<�ģD5K%�<D%=./<L�ģE5% �ģ�5%2!/9��9L%ģ�;�9 ģ
(-3:�%)ģH � ;D%<%�:/2;//�E/8&9%#>���5-A/�.8-A/)5.E/8�5�D2=.59%!/:.ģ&/<D/�E%/*?M%#=L��52/�:�ģ*?M%#=L&�:%*9�
�%�:%ģE/8*?M%#=L2;%9��:%,:�2%:-ģF .G��E&&+5/�-�:/&9%#>� 9�,:�(%/�ģ�-2ģ-='/<-:��.8-A/)5.#=LD�< �>M%D'�%
'/<-:��.8-A/)5.G%*?M%#=L��52/�:�ģE/82;%9��:%,:�2%:-ģG%��/�/9%#=Lģ1-15ģ$9%/:�-ģ2565ģG%2�/%�5�&�:%*9��%�:%ģ
(A�/9&D3-:��52/�:�5.A�/83/�:� ;D%<%�:/3:*?M%#=LD*?L5��52/�:�ģ #9M�%=MģG%2�/%�5�'/<-:��.8-A/)5.!9M�E!�/9%#=Lģ16-31ģ$9%/:�-ģ
2565ģH-�D�< �>M%ģD%?L5��:�(A�/9&D3-:��52/�:�H �/9&3%9�2?5�:�2;%9��:%D�!E���G3��8/5�<��//-�:%��52/�:�ģD%?L5�-:�:�-=
�:/�9 �<��//-D#< */8D�=./!<2-D K�*/8D��:!:�2<%-3:/:�ģ�>�2��(/G3�#:�F�/��:/!�5�3.@ �<��//-��52/�:�ģG%��/�
�/:�D ?5%$9%/:�-ģ2565ģ 9�,:�(%/�ģ�-14ģģ#9M�%=Mģ(A�/9&D3-:��52/�:�.9�5.A�G%��/�D/<L-!�%�:/��52/�:�ģ�>�H-�-=�5�D2=.
59%!/:.D�< �>M%�:�*?M%#=L��52/�:� 

�:/2;//��:/�9 �:/-A/)5.E/8�5�D2=.59%!/:. H � ;D%<%�:/D'�%'/8�;#@�29' :3� &/<D/�E%/*?M%#=L��52/�:� 
*?M%#=L&�:%*9��%�:%E/8*?M%#=L2;%9��:%2%:- F .G%/83/�:�D ?5%�/��:�-3$9%/:�- 2565 -=/:./8D5=. (/�:/2;//�ģ
�5�29��: 4 E2 � 9�!:/:�#=L 7-14  

#9M�%=Mģ�.8-A/)5.#=LD�< �>M%�:��<��//-!�:�J H �"A�//&//-E/8�9 D�K&H/�#=L�@ *9��.8 F .(A�/9&D3-:��52/�:�H �
�5G3��/@�D#*-3:%�/D'�%(A��9 D�K& E/�/�%.�:.�.8D*?L5%;H'�;�9  

7.5.4.1 *?M%#=L�:/��52/�:� 

�<��//-&/<D/�*?M%#=L�:/��52/�:� G%/83/�:�D ?5%�/��:�--$9%/:�-ģ*.0.ģ2565 -='/<-:��.8#9L/H'//- 260 �<F/�/9- 

E/8/92 @�:��:/�@ D�:8//- 235 /A�&:0��D-!/ģF .2/@'(/�:/2;//�H � 9�!:/:�#=L 7-14 E/8,:�(%/� �-2 

7.5.4.2 2;%9��:%,:�2%:- 

2;%9��:%2%:-�5�(A�/9&D3-:��52/�:�D'�%�:/D��:5:�:/2;%9��:%*?M%#=LF�/��:/ �>L�!9M�5.A�,:.G%*?M%#=L�5� 
�://"H++�:�%2��-//�%E3��'/8D#0H#. (/+-.) F .G%/83/�:�D ?5%�/��:�--$9%/:�-ģ*.0.ģ2565 *&/�:2;%9��:%2%:-
-='/<-:��.8#9L/H'//- 105 �<F/�/9- F .2/@'(/�:/2;//�H � 9�!:/:�#=L 7-14 E/8,:�(%/� �-2 

 



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%3/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�--$9%/:�-ģ2565 
 

3%�:ģ7-14 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

!:/:�#=Lģ7-14ģģ'/<-:��.8#=LD�< �:��<��//-��52/�:�ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ*.0.ģ2565 

2":%#=L '/8D,#-A/)5. '/<-:�ģ(�.�.) �:/�9 �:/ (A�/9&�9 �:/ 3-:.D3!@ 
*?M%#=L��52/�:� 1) �.8-A/)5. 260 2��55�D*?L5�;�9  �#-. 1-15ģ$.�.65 

35% 2) �.859%!/:. - - - - 

  3) /92 @�:��:/�@ D�:8ģ(m3) 235ģ/&.- "-#=L &��..A%<� 1-15ģ$.�.65 
  4) /92 @�:��:/��52/�:�//?M5"5%2<L�'/A�2/�:� - - - - 

  5) 5?L%J  - - - - 

#=L*9��%�:% 1) �.8-A/)5. - - - - 

50% 2) �.859%!/:. - - - - 

  3) /92 @�:��:/�@ D�:8ģ(m3) - - - - 

  4) /92 @�:��:/��52/�:�//?M5"5%2<L�'/A�2/�:� - - - - 

  5) 5?L%J  - - - - 

2;%9��:%2%:- 1) �.8-A/)5. 105 2��55�D*?L5�;�9  �#-. 1-15ģ$.�.65 
15% 2) �.859%!/:. - - - - 

  3) /92 @�:��:/�@ D�:8ģ(m3) - - - - 

  4) /92 @�:��:/��52/�:�//?M5"5%2<L�'/A�2/�:� - - - - 

  5) 5?L%Jģ(�.8!< D�?M53%�:�:�5%:-9.) - - - - 

 

7.5.5 29��:#=Lģ5ģ��/� :/�8%5�-�/@G%ģ5:�:/�5 /"H++�:ģE/85:�:/�5 E/�/�/ 

�<��//-�:/ ;D%<%�:%�5�F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%-/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ29��:
#=Lģ5ģ�:%��52/�:�F�/�2/�:�#:�/<L�E/82":%=.�/8 9&ģ��/� :/�8%5�-�/@G%ģ5:�:/�5 /"H++�:ģE/85:�:/�5 E/�/�/ģ 
G%/83/�:�D ?5%�/��:�--$9%/:�-ģ*.0.ģ2565 -=�;%/%ģ7ģ�@ ģF .-=/:./8D5=. �5��:/ ;D%<%�:%ģ 9�%=M 

7.5.5.1 *?M%#=L��52/�:�ģ 

1) *?M%#=L��52/�:�2":%=&:�'8E��/ģ 
5.A�/83/�:��:/2;//�/8&&//&//-%M;D2=.�5�2;%9��://8&:.%M;ģ�/@�D#*-3:%�/ģE/8�:/2;//�/8&&

2:$:/�A'F,�ģ5.A�/83/�:�/5/�5-.�:.!�%H-�ģ-=�:/�9M%*?M%#=Lģ'� D&=L.��/:�/ģE/8�:/!< '/8�:0%F.&:.�@�,:*2<L�E/ /�5- 

2) *?M%#=L��52/�:�#:�/<L�/83/�:�2":%=&:�'8E��/-2":%=&:�'8�5�ģ 
5.A�/83/�:��:/2;//�2:$:/�A'F,�ģ�:/��52/�:�D2:D�K-# 25&�/@�-#=Lģ2ģ(Pilot Pile Load Test Group 2)ģ 

3) *?M%#=L��52/�:�2":%=28*:%*/8/:-ģ9ģ 
5.A�/83/�:�/5/�5-.�:.!�%H-�ģ-=�:/�9M%*?M%#=Lģ'� D&=L.��/:�/ģE/8�:/!< '/8�:0%F.&:.�@�,:*2<L�E/ /�5-ģ 

4) *?M%#=L��52/�:�#:�/<L�/83/�:�2":%=/:1�/�&A/�8ģ-ģ2":%=*/8'/8E �ģ 
5.A�/83/�:���52/�:�D2:D�K-# 25&�/@�-#=Lģ1ģ(Pilot Pile Load Test Group 1) 

5) *?M%#=L��52/�:�2":%=�/@G%ģ 
-=�:/�9M%*?M%#=Lģ'� D&=L.��/:�/ģE/85.A�/83/�:�/5/�5-.�:.!�%H-�ģ 

  



/:.�:%(/�:/'�<&9!<!:--:!/�:/'�5��9%E/8E��H�(/�/8#&2<L�E/ /�5-ģE/8-:!/�:/!< !:-!//�25&(/�/8#&2<L�E/ /�5-ģģ/8.8��52/�:� 
F�/��://"H++�:2:.2=-�/�ģ��/�D!:'A%3/:1�/�&A/�8ģ(/�E3/%�:��%:,<D1�)ģ�5��://"H++�:�%2��-//�%E3��'/8D#0H#. 

D ?5%�/��:�--$9%/:�-ģ2565 
 

3%�:ģ7-15 

//&//-F .�/@�-&/<19##=L'/>�1:ģPMCSC 2 

6) *?M%#=L��52/�:�#:�/<L�/83/�:�2":%=�/@G%ģ-ģ5:�:/�5 /"H++�:ģ(Stabling Yard)ģ 
5.A�/83/�:�/5/�5-.�:.!�%H-�ģ-=�:/�9M%*?M%#=Lģ'� D&=L.��/:�/ģ 

7) *?M%#=L��52/�:�5:�:/2;%9��:%F�/��:/7ģ 
5.A�/83/�:���52/�:�5:�:/2;%9��:%F�/��:/�5�(A�/9&D3-:��52/�:�ģE/8�:/!< !9M�/8&&H++�:ģ/8&&'/8':ģ

E/8!�E!��,:.G%ģ5:�:/2;%9��:%F�/��:/#=L'/>�1:�/&�@-�:%F.$:ģ3ģ 

F .�.8-A/)5.#=LD�< �>M%�:��<��//-�:/��52/�:�!�:�JģH �"A��9 E.�%;H'//&//-H/�#=L�@ *9��.8�5�ģ&/<19#ģ 
5<!:D/=.%H#.ģ =D//�5'D-%!�ģ�;�9 ģ(-3:�%)ģ#9M�%=Mģ(A�/9&D3-:��52/�:� 5.A�/83/�:�'/82:%2;%9��:%D�!/:1�/�&A/�8ģG3�D'�%
(A��9 D�K&ģE/8�%.�:.�.8D*?L5%;H'�;�9 D'�%'/8�;#@�/9% 

'/<-:��.8-A/)5.&/<D/�*?M%#=L��52/�:�ģ/83/�:�D ?5%�/��:�--$9%/:�-ģ2565 *&/�:-='/<-:��.8#9L/H'//-ģ
115.0ģ�<F/�/9-ģ�.8/=H�D�<///-ģ181.5ģ�<F/�/9-ģD01/92 @��52/�:�'/8D,#D01 <%ģ3<%ģ#/:.ģ5<�ģ'A%ģE/8�5%�/=!//-ģ
3,785.2 !9%ģD01/92 @��52/�:�'/8D,#D01D2:D�K-ģ3/?5D01#�5�%: G3��//-ģ219ģ�?M% ģE/8D01/92 @��52/�:�'/8D,# 

D01D3/K�//-ģ66.5ģ!9%ģF .2/@''/<-:��.8#=LD�< �>M%�:��<��//-��52/�:� 9�ģ!:/:�#=Lģ7-15 

!:/:�#=Lģ7-15ģģ'/<-:��.8#=LD�< �:��<��//-��52/�:�ģ&/<D/�*?M%#=L��52/�:� 
/83/�:�D ?5%�/��:�- - $9%/:�-ģ*.0.ģ2565 

�%< �5�D2=. 3%�/. 

'/<-:��.8 
*.0.ģ2565 

�.�. 2.�. �... !.�. *... $.�. //- 

1.�.8#9L/H' �<F/�/9- - - - 30.0 26.0 59.0 115.0 

2. �.8/=H�D�</ �<F/�/9- - - - 78.0 66.5 37.0 181.5 

3.ģD01/92 @�:��:/��52/�:�         

 D01 <%ģ3<%ģ#/:. 5<�ģ'A%ģ�5%�/=! !9% - - - 1,820 276.2 1,689 3,785.2 

 D01D2:D�K-ģ3/?5D01#�5�%: G3�� �<M% - - - 75.0 60.0 84.0 219.0 

 D01H-� /&.-. - - - - - - - 

 D01D3/K� !9% - - - 14.5 15.0 37.0 66.5 

4. �.8'%D'��5%ģ�.859%!/:. �<F/�/9- - - - - - - - 

5. 5?L%ģJ �<F/�/9-  - - - - - - 

 





%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��: 8-1 

%/�%/#F�$�/@�#�%<19��=L�%>�1:ģPMCSC 2 

 

&##=Lģ8 
�:/0>�1:2,:*D0/1��<�ģ3ģ29��-E/8#90%�!<�5�'/8�:�% 

8.1 �/:-%; 

%:$�:��:%/<D�%:83��/�%8��2<L�E/�/�5#ģF�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�-%:1�%��A%�8ģ(/�E3/��:���:
"<D1�)ģ�5��:%%�H!!�:��2��#//��E3���%8D�0H�$ģ(%!#.)ģ�;3��G3�#=�:%2;%/�2": D0%1��<�-29��#ģE/8�/:#�<�D3K�
�5��%8�:��ģ�=L5$A�G�/� ?M��=LF�%��:%E/85:�H��%9��/�%8���:��:%��52%�:�F�%��:%7ģ":$G�ģ3 D�?5�ģ3/9��:�D%<L#��52%�:�
F�%��:%7ģE/8�8��5��;D�<��:%2;%/��@�Jģ6 D�?5�ģ�/5�%8$8D//:��52%�:� F�$H��E��� ?M��=L�:%2;%/�55�D���ģ5 29��:ģ
H��E��ģģ29��:ģ1:ģ��/�2�:�=%9�2":-2�:�=0%=$�:�-2�:�=/�<% $:�:/ 29��:ģ2:ģ��/�2�:�=352#@�E3���:�<-2�:�=�:��@� %3#-

2�:�=��:�!�:ģ29��:ģ3:ģ��/�2�:�=2:#$5�-2�:�=28 :� @��7ģ29��:ģ4:ģ��/�2�:�=/�D/=$�G3��-2�:�=2;D3%� E/8ģ29��:ģ5:ģ
��/�2�:�=�:/�8�5�-2�:�=�:��8E��/-2�:�=�:��8�5�-2�:�=28 :� %8%:#ģ9-2�:�=%:1�%��A%�8-2�:�= %8�%8E��-E/8
2�:�=�%@G�ģF�$�;D�<��:%2;%/���/8ģ2 �%9M�ģ 

�/�:%2;%/��=L�;D2�5G�%:$�:��=MD����:%2;%/�2�:��:%����/���5��:%��52%�:�F�%��:%ģ(Baseline Survey)ģD ?L5
�;#:G��D�����5#A/�:�ģ(Baseline Information)ģ2;3%9�5�:�5<�G��:%/<D�%:83��:%D�/=L$�E�/��5�2�:��:%����:�D0%1��<�
E/829��#G���/�%83/�:��:%��52%�:�F�%��:%E/8��/��=LF�%��:%��52%�:�E/�/D2%K�ģ 

�:%2;%/��%9M��=M�?5D����:%2;%/��%9M��=Lģ1 F�$D��:3��:�=L2;%/�":�2�:#�5�F�%��:%H���;D�<��:%2;%/�H�G���/�
/9��=Lģ7-13 2<�3:�#ģ .0.2565 �=L��:�#:ģ 

8.2 '/8�:�/D'�:3-:.E/8�/@�-!9/5.�:� 

8.2.1 �/5&'/8�:�/#=L2;//� 

%:$�:��:%/<D�%:83��/�%8��2<L�E/�/�5#7ģH���;3��G3��:%2;%/���:�D0%1��<�E/829��#��5��;D�<��:%2;%/�
�%5��/@#�/@�#�%8�:�%D��:3#:$ģ�;�/�ģ5 �/@�#3/9�ģ�%8�5���/$ģ(1)ģ�/@�#�A��;�@#��ģ(2)ģ�/@�#39/3��:�%9/D%?5�/�A�2#%2ģ(3)ģ
�/@�#2�:��%8�5��:%ģ(4)ģ�/@�# ?M��=L5�5�H3/ģ�%8�5���/$ģ0:2�2�:�ģ2�:�0>�1:ģE/82�:� $:�:/ģE/8ģ(5)ģ�/@�#�A�E��
3��/$�:�%:��:% 

8.2.2 �%: !9/5.�:�E/8�:/2@�-!9/5.�:� 

%:$�:��:%/<D�%:83��/�%8��2<L�E/�/�5#7ģ�;3��G3��:%�;3����:��/@�#�9/5$�:�D���H��:#%8D�=$�/<�=/<�9$�:�
29��#0:2�%�ģ�9��9M�ģ�:%�;3����:��9/5$�:�G��:%2;%/��%9M��=M�>��;D�<��:%F�$$>��:#E�/�:��:%�;�/���:��9/5$�:��5�ģ
Yamaneģ(1967)1ģ�=L%8�9��/:#D�?L5#9L�ģ(Confidence Level)ģ%�5$/8ģ95 �>L�D���%8�9��/:#D�?L5#9L��=L2:#:%�$5#%9�H��G��:�
/<�:�:%2 

�:%�;3����:��/@�#�9/5$�:�E/8�:%2@�#�9/5$�:�ģG��:%2;%/���:�D0%1��<�E/829��#�:��%8�:�%D��:3#:$�9M� 
5ģ�/@�#ģ�%:��%:$/8D5=$�ģ�9��=Mģ 

 
1 Yamane, Taro. 1967. Statistics, An Introductory Analysis, 2nd Ed., New York: Harper and Row. 

2 Israel, G. D. (1992). Determining sample size, page.1. 



%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��: 8-2 

%/�%/#F�$�/@�#�%<19��=L�%>�1:ģPMCSC 2 

 

1)ģ�/@�-#=L 1 �/@�-�/9/D/?5%(A�#=L5:09.5.A�G%D�!/90-= 500 D-!/ģ�:��>L��/:�E�/2:$�:��5�F�%��:%ģ�>L�#=
�%5��;�/��%9/D%?5�G� ?M��=L0>�1:ģ�;�/�ģ215,821ģ3/9��:D%?5�ģ(!:/:�#=Lģ8-1)ģ�;3����:��5��/@�#�9/5$�:�ģF�$G��2A�%
�5� Taro Yamane �9�2-�:/ģ(1)ģ%:$/8D5=$��9�!:/:�#=Lģ8-1 

 

 n =     ----------------ģ(1) 

F�$�=L n  �?5ģ�;�/��9/5$�:�ģ 
N  �?5ģ�;�/��%9/D%?5�G� ?M��=L0>�1:ģ 
e  �?5ģ��:�/:#�/:�D�/?L5��=L$5#%9�H��ģ(%�5$/8 5)ģ 
  n = 215,821 
       1 +ģ215,821 x (0.05)2 
   =ģ399.3  

 

�:��:%�;�/��;G3�H���;�/��9/5$�:��=L��5�2;%/�5$�:���5$ģ399.3ģ�9/5$�:�ģE���:%2;%/��%9M��=MG���;�/�ģ500 

�9/5$�:�ģE/�/�;#:�%8�:$G3�25��/�5��9��;�/��%8�:�%�%9/D%?5�D��:3#:$G�E��/8 ?M��=L �9�2-�:/ģ(2)ģ 

A = ģ     ----------------ģ(2) 

D#?L5ģ A  �?5ģ�;�/��9/5$�:��5��/@�#D��:3#:$ģ 
n1  �?5ģ�;�/��%9/D%?5��5��/@�#D��:3#:$ģ 
N  �?5ģ�;�/��%9/D%?5��9M�3#�G� ?M��=L0>�1:ģ 
n  �?5ģ�;�/��9/5$�:��9M�3#��:�2-�:/ģ(1)ģ 

 

D���ģE����:�;�/�2�:�=%9�2": (n1ģ=ģ10,500)ģG�2#�:%ģ(2)ģ�8�%:��;�/��9/5$�:��5��/@�#D��:3#:$�=L�8�;�:%
2@�#ģ�9��=M 

    A = n1 x 500 
      215,821 
     = 10,500 x 500 
      215,821 
     = 24.3  

ģ  

( )2

eN1

N

+

N

nn1x 

N =ģ215,821 (�;�/��%9/D%?5��9M�3#�G� ?M��=L0>�1:) 

e =ģ0.05 (��:�/:#�/:�D�/?L5��=L$5#%9�H��) 

n1 =ģ10,500 (�;�/��%9/D%?5��5��/@�#D��:3#:$) 

n =ģ500 (�;�/��9/5$�:��9M�3#��:�2#�:%ģ(1)) 

=ģ215 821 (�;�/��%9/D%?5��9M�3#�G� ?M��=L0>�1:)



%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��: 8-3 

%/�%/#F�$�/@�#�%<19��=L�%>�1:ģPMCSC 2 

 

!:/:�#=Lģ8-1ģ 2/@'�;%/%!9/5.�:��5��/@�-�/9/D/?5% 

2":%= �;%/%�/9/D/?5% �;%/%#=L�;%/�H � �;%/%#=L2;//� 

/8&&G!� <%    

1. 2�:�=%9�2": 10,500 24.3 24 

2. 2�:�=0%=$�:� 11,130 25.8 26 

3. 2�:�=/�<% $:�:/ 7,320 17.0 17 

4. 2�:�=352#@�E3���:�< 6,889 16.0 16 

5. 2�:�=�:��@� %3# 7,020 16.3 16 

6. 2�:�=��:�!�:ģ 8,157 18.9 19 

7. 2�:�=2:#$5� 8,650 20.0 20 

8. 2�:�=28 :� @��7 5,426 12.6 13 

9. 2�:�=/�D/=$�G3�� 15,154 35.1 35 

10. 2�:�=2;D3%� 12,984 30.1 30 

/8&&.�/8 9&       

11. 2�:�=�:/�8�5� 19,161 44.4 44 

12. 2�:�=�:��8E��/ 15,763 36.5 37 

13. 2�:�=�:��8�5� 13,098 30.2 30 

14. 2�:�=28 :� %8%:#ģ9ģ 11,218 26.0 26 

15. 2�:�=%:1�%��A%�8 13,861 32.0 32 

16. 2�:�= %8�%8E�� 27,961 64.8 65 

17. 2�:�=�%@G� 16,405 38.0 38 

18. F%��5�%�H!!�: 5,124 11.9 12 

//-#9M�3-  215,821 500 500 

�=L#:ģ: �/@�#�:��8D�=$�%:1�%�ģ2;�9��:�D��ģ�%@�D� #3:��%ģ2565 

 



%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 

D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ8-4 

%/�%/#F�$�/@�#�%<19��=L�%>�1:ģPMCSC 2 

 

2)ģ�/@�-#=L 2 �/@�-2":%'/8�5&�:/ģ#=L5.A�G%D�!/90-= 500 D-!/ģ�:��>L��/:�E�/2:$�:��5�F�%��:%ģ�>L�#=
�%5��;�/�2�:��%8�5��:%G� ?M��=L0>�1:ģ984ģE3��ģ(!:/:�#=Lģ8-2)ģ�;3����:��5��/@�#�9/5$�:�ģF�$G��2A�%�5� Taro 

Yamane �9�2-�:/ģ(1)ģ%:$/8D5=$��9�!:/:�#=Lģ8-2 

 

 nģ=     ----------------ģ(1) 

F�$�=L n  �?5ģ�;�/��9/5$�:�ģ 
N  �?5ģ�;�/�2�:��%8�5��:%G� ?M��=L0>�1:ģ 
e  �?5ģ��:�/:#�/:�D�/?L5��=L$5#%9�H��ģ(%�5$/8 5)ģ 
  n = 984 
       1 +ģ984 x (0.05)2 
   =ģ284.4 

 

3/9��:�H���;�/��9/5$�:��5��/@�#2�:��%8�5��:%�9M�3#�E/�/ģ�;#:�%8�:$�9/5$�:�G3�25��/�5��9�
�%5��%8�:�%2�:��%8�5��:%G�E��/8 ?M��=Lģ�9�2-�:/ģ(2)ģ 

 

A = ģ     ----------------ģ(2) 

D#?L5ģ A  �?5ģ�;�/��9/5$�:��5��/@�#D��:3#:$ģ 
n1  �?5ģ�;�/�2�:��%8�5��:%�5��/@�#D��:3#:$ģ 
N  �?5ģ�;�/�2�:��%8�5��:%�9M�3#�G� ?M��=L0>�1:ģ 
n  �?5ģ�;�/��9/5$�:��9M�3#��:�2-�:/ģ(1)ģ 

 

D���ģE����:�;�/�2�:�=%9�2":ģ (n1ģ=ģ29)ģG�2#�:%ģ(2)ģ�8�%:��;�/��9/5$�:��5��/@�#D��:3#:$�=L�8�;�:%2@�#ģ
�9��=M 

    A = n1 x 284.4 
      ģģģ984 
     = 29 x 284.4 
      ģģģģ984 
     = 8.5 

 

  

( )2

eN1

N

+

N

nn1x 

N =ģ984 (�;�/�2�:��%8�5��:%�9M�3#�G� ?M��=L0>�1:) 

e =ģ0.05 (��:�/:#�/:�D�/?L5��=L$5#%9�H��) 

n1 =ģ29 (�;�/�2�:��%8�5��:%�5��/@�#D��:3#:$) 

n =ģ284.4 (�;�/��9/5$�:��9M�3#��:�2#�:%ģ(1)) 

=ģ984 (�;�/��%9/D%?5��9M�3#�G� ?M��=L0>�1:)



%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 

D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ8-5 

%/�%/#F�$�/@�#�%<19��=L�%>�1:ģPMCSC 2 

 

!:/:�#=Lģ8-2 ģ�;%/%!9/5.�:��/@�-2":%'/8�5&�:/ 

2":%= �;%/%2":%'/8�5&�:/ �;%/%#=L�;%/�H � �;%/%#=LD�K& 

/8&&G!� <%       

1. 2�:�=%9�2": 29 8.5 9 

2. 2�:�=0%=$�:� 29 8.5 9 

3. 2�:�=/�<% $:�:/ 33 9.5 10 

4. 2�:�=352#@�E3���:�< 72 20.8 21 

5. 2�:�=�:��@� %3# 52 15.0 15 

6. 2�:�=��:�!�:ģ 67 19.5 20 

7. 2�:�=2:#$5� 74 21.5 22 

8. 2�:�=28 :� @�� 42 12.6 13 

9. 2�:�=/�D/=$�G3�� 39ģ(16) 11.5 12 

10. 2�:�=2;D3%� 29 (29) 8.5 9 

/8&&.�/8 9&       

11. 2�:�=�:/�8�5� 74 21.5 22 

12. 2�:�=�:��8E��/ 59 17.1 18 

13. 2�:�=�:��8�5� 98 28.5 29 

14. 2�:�=28 :� %8%:#ģ9ģ 38 11.0 11 

15. 2�:�=%:1�%��A%�8 92 26.6 27 

16. 2�:�= %8�%8E�� 77 22.6 23 

17. 2�:�=�%@G� 40 11.6 12 

18. F%��5�%�H!!�: 40 11.6 12 

//-#9M�3-  984 284.4 294 

 

 

 

 

 

  



%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 

D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ8-6 

%/�%/#F�$�/@�#�%<19��=L�%>�1:ģPMCSC 2 

 

3)ģ�/@�-#=L 3 �/@�-(A�%;�@-�%#=L5:09.5.A�G%D�!/90-= 500 D-!/ģ�:��>L��/:�E�/2:$�:��5�F�%��:%ģ�>L�#=
�%5��;�/��%8�:�%D��:3#:$G� ?M��=L0>�1:ģ�;�/�ģ104ģ�@#��ģ(!:/:�#=Lģ8-3)ģ�;3����:��5��/@�#�9/5$�:�ģF�$G��2A�%
�5� Taro Yamaneģ�9�2-�:/ģ(1)ģ%:$/8D5=$��9�!:/:�#=Lģ8-3 

 n =     ----------------ģ(1) 

F�$�=L n  �?5ģ�;�/��9/5$�:�ģ 
N  �?5ģ�;�/��@#��G� ?M��=L0>�1:ģ 
e  �?5ģ��:�/:#�/:�D�/?L5��=L$5#%9�H��ģ(%�5$/8 5)ģ 
  n = 104 
       1 +ģ104 x (0.05)2 
   =ģ82.5 

 

3/9��:�H���;�/��9/5$�:��5��/@�#�=MG�": %/#E/�/H���;#:�%8�:$2@�#G3�25��/�5��9��%5��;�/�
�%8�:�%/�@#��G�E��/8 ?M��=Lģ�9�2-�:/ģ(2)ģ 

 

A  = ģ     ----------------ģ(2) 

D#?L5ģ A  �?5ģ�;�/��9/5$�:��5��/@�#D��:3#:$ģ 
n1  �?5ģ�;�/��@#���5��/@�#D��:3#:$ģ 
N  �?5ģ�;�/��@#���9M�3#�G� ?M��=L0>�1:ģ 
n  �?5ģ�;�/��9/5$�:��9M�3#��:�2-�:/ģ(1)ģ 

 

D���ģE����:�;�/�2�:�=%9�2":ģ (n1ģ=ģ10)ģG�2#�:%ģ(2)ģ�8�%:��;�/��9/5$�:��5��/@�#D��:3#:$�=L�8�;�:%2@�#ģ
�9��=M 

    A = n1 x 82.5 
      ģģģ104 
     = 10 x 82.5 
      ģģģģ104 
     = 7.9 
 

 

 

 

 

  

( )2

eN1

N

+

N

nn1x 

N =ģ104 (�;�/��@#���9M�3#�G� ?M��=L0>�1:) 

e =ģ0.05 (��:�/:#�/:�D�/?L5��=L$5#%9�H��) 

n1 =ģ10 (�;�/��@#���5��/@�#D��:3#:$) 

n =ģ82.5 (�;�/��9/5$�:��9M�3#��:�2#�:%ģ(1)) 

=ģ104 (�;�/��%9/D%?5��9M�3#�G� ?M��=L0>�1:)



%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 

D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ8-7 

%/�%/#F�$�/@�#�%<19��=L�%>�1:ģPMCSC 2 

 

!:/:�#=Lģ8-3 ģ�;%/%!9/5.�:��5��/@�-(A�%;�@-�% 

2":%= �;%/%(A�%;�@-�% �;%/%#=L�;%/�H � �;%/%#=L2;//� 

/8&&G!� <%    

1. 2�:�=%9�2": 10 7.9 8 

2. 2�:�=0%=$�:� 5 4.0 4 

3. 2�:�=/�<% $:�:/ 2 1.6 2 

4. 2�:�=352#@�E3���:�< 2 1.6 2 

5. 2�:�=�:��@� %3# 1 0.8 1 

6. 2�:�=��:�!�:ģ 5 4.0 4 

7. 2�:�=2:#$5� 7 5.6 6 

8. 2�:�=28 :� @�� 4 3.2 3 

9. 2�:�=/�D/=$�G3�� 2 1.6 2 

10. 2�:�=2;D3%� 4 3.2 3 

/8&&.�/8 9&       

11. 2�:�=�:/�8�5� 8 6.2 6 

12. 2�:�=�:��8E��/ 3 2.4 2 

13. 2�:�=�:��8�5� 4 3.2 3 

14. 2�:�=28 :� %8%:#ģ9ģ 5 4.0 4 

15. 2�:�=%:1�%��A%�8 6 4.8 5 

16. 2�:�= %8�%8E�� 3 2.2 2 

17. 2�:�=�%@G� 33 26.1 26 

//-#9M�3-  104 82.5 83 

 

4)ģ�/@�-#=L 4 �/@�-*?M%#=L5�5%H3/ �:%2<L�E/ /�5-ģH��E��ģ ?M��=L5�5�H3/��:�2<L�E/�/�5#ģ�;�:%2;%/�F�$D/?5�
�/@�#�9/5$�:�E��H#�D���H��:#F5�:2�:�2�<�<ģ��/$�:%2@�#�9/5$�:�E��D�:8��ģ(Purposive Sampling)ģ�%5��/@#�%8�:�%
D��:3#:$�=LD����/@�#5�5�H3/��:�2<L�E/�/�5#�9M�3#�ģ�%8�5���/$ģ0:2�2�:�ģ2�:�0>�1:ģE/82�:� $:�:/ģ//-#9M�2<M%ģ
182 E3��ģ%:$/8D5=$�ģ!:/:�#=Lģ8-4 

5)ģ�/@�-#=L 5 �/@�-3%�/.�:%/:��:/ģ�;�:%2;%/�F�$D/?5��/@�#�9/5$�:�E��H#�D���H��:#F5�:2�:�2�<�<ģ
��/$�:%2@�#�9/5$�:�E��D�:8��ģ(Purposive Sampling)ģ�%5��/@#�%8�:�%D��:3#:$�9M�3#�ģ//-#9M�2<M%ģ58 E3��ģ
%:$/8D5=$�ģ!:/:�#=Lģ8-4 

  



%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 

D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ8-8 

%/�%/#F�$�/@�#�%<19��=L�%>�1:ģPMCSC 2 

 

!:/:�#=Lģ8-4ģģ�;%/%!9/5.�:��5��/@�-*?M%#=L5�5%H3/E/83%�/.�:%/:��:/ 

2":%= 2":%0>�1: 2":%*.:&:/ 0:2%2":% 3%�/.�:%/:��:/ 
/8&&G!� <%     

1. 2�:�=%9�2": 9 2 4 4 

2. 2�:�=0%=$�:� 7 1 4 4 

3. 2�:�=/�<% $:�:/ 10 1 3 3 

4. 2�:�=352#@�E3���:�< 10 0 3 13 

5. 2�:�=�:��@� %3# 4 0 5 8 

6. 2�:�=��:�!�:ģ 8 1 8 7 

7. 2�:�=2:#$5� 10 0 10 7 

8. 2�:�=28 :� @�� 14 2 8 4 

9. 2�:�=/�D/=$�G3�� 2 0 2 1 

10. 2�:�=2;D3%� 1 2 5 0 

/8&&.�/8 9&         

11. 2�:�=�:/�8�5� 3 1 3 0 

12. 2�:�=�:��8E��/ 4 0 4 0 

13. 2�:�=�:��8�5� 5 5 2 3 

14. 2�:�=28 :� %8%:#ģ9ģ 4 0 1 1 

15. 2�:�=%:1�%��A%�8 2 0 1 2 

16. 2�:�= %8�%8E�� 0 0 2 0 

17. 2�:�=�%@G� 1 4 0 1 

18. F%��5�%�H!!�: 2 1 1 0 

//-#9M�3-  96 20 66 58 

 

2;3%9�%:$/8D5=$� ?M��=L2;%/�ģE/8�;�/��9/5$�:�G��:%2;%/�E��/8�%9M�ģ�;E��D���%:$29��:ģE2���9�ģ!:/:�#=Lģ8-5 

 



%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 
D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ8-9 

%/�%/#F�$�/@�#�%<19��=L�%>�1:ģPMCSC 2 

 

!:/:�#=Lģ8-5 ģ�;%/%!9/5.�:��/@�-!�:�Jģ�;E%�!:-29��:ģ*?M%#=L2;//�ģE/8'/8�:�/�/@�-D'�:3-:. 

29��: 2":%= E�/�/!;&/ 

�/9/D/?5% 

(!9/5.�:�) 

2":%
'/8�5&�:/
(!9/5.�:�) 

(A�%;�@-�%
(!9/5.�:�) 

2":%0>�1:
(!9/5.�:�) 

2":%*.:&:/
(!9/5.�:�) 

0:2%2":%
(!9/5.�:�) 

3%�/.�:%
/:��:/
(!9/5.�:�) 

�;%/%//-
(!9/5.�:�) 

//-E!�/8
29��:

(!9/5.�:�) 

G!� <% 

29��:ģ
1 

2":%=/9�2,: "%%%�/�9.0/= 24 9 8 9 2 4 4 60 

161 2":%=0/=.�:% "%%%�/�9.0/= 26 9 4 7 1 4 4 55 

2":%=/�</*.:&:/ /�</*.:&:/ 17 10 2 10 1 3 3 46 

29��:ģ
2 

2":%=352-@ E3���:!< /�</*.:&:/ 16 21 2 10 0 3 13 65 

180 2":%=&:��@%*/3- /9 2:-*/8.: 16 15 1 4 0 5 8 49 

2":%=(�:%+�: /9 &//%<D/0%� 19 20 4 8 0 8 7 66 

29��:ģ
3 

2":%=2:-.5  /9�&A/*:,</-.� 20 22 6 10 0 10 7 75 
132 

2":%=28*:%*@#$ 2-D K�D��:*/8.: 13 13 3 14 2 8 4 57 

29��: 
4 

2":%=/�D/=.%G3�� �/5�!�%H#/ 35 12 2 2 0 2 1 54 
104 

2":%=2;D3/� &@��F/ 30 9 3 1 2 5 0 50 

.�/8 9& 
29��:ģ

5 

2":%= :/�8%5� &:���5 44 22 6 3 1 3 0 79 

539 

2":%=&:�'8E��/ �5-#5� 37 18 2 4 0 4 0 65 

2":%=&:�'8�5�  &:�'8�5� 30 29 3 5 5 2 3 77 

2":%=28*:%*/8/:-ģ9 &:�'8�5� 26 11 4 4 0 1 1 47 

2":%=/:1�/�&A/�8ģ /:1�/�&A/�8 32 27 5 2 0 1 2 69 

2":%=*/8'/8E � &:�-  65 23 2 0 0 2 0 92 

2":%=�/@G% !.&:��/@ 38 12 13 1 4 0 1 69 

F/��5 /"H++�: !.&:��/@ 12 12 13 2 1 1 0 41 

//-#9M�3-  500 294 83 96 19 66 58 1,116  



%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 

D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ8-10 

%/�%/#F�$�/@�#�%<19��=L�%>�1:ģPMCSC 2 

 

8.3 D�/?L5�-?5E/8/<$=�:/2;//� 

�:%2;%/��%9M��=MD����:%2;%/��%9M��=Lģ1 #=/9��@�%82���D ?L5%/�%/#��5#A/�:�ģ(Baseline-information)ģ2;3%9�G��
�%8F$���G��:%5�:�5<�E/8�%/�25��:%D�/=L$�E�/��5�2�:��:%����:�D0%1��<�ģ29��#ģE/82<L�E/�/�5# ģ#@##5��5�
�%8�:���=L5:�H��%9��/�%8���:��:%��52%�:�F�%��:%7ģ�=L�;/9��8�;D�<��:%ģ 

�:%2;%/��%9M��=M G��E��25��:#ģ(Questionnaires) G��:%%/�%/#��5#A/ģ��/$/<�=�:%29#":1��%:$�@��/ģ
(Individual Interview)ģF�$E��25��:#�=LG��G��:%29#":1���%8�5���/$�;�:#D�<�F�%�2%�:�E���/:$���ģ(Close-

ended Questions)ģE/8�>L �F�%�2%�:�E���/:$D��� ģ(Open-ended Questions)ģ�%5��/@# D�?M 53:ģ4 2� /�3/9�ģ
�%8�5���/$ 

" 2�/��=L 1  ��5#A/�9L/H��5��A�G3�29#":1�� 
" 2�/��=L 2  ��5#A/��:�D0%1��<�-29��# 

" 2�/��=Lģ3ģģ��5#A/��:�5�:#9$2<L�E/�/�5#ģE/8�/�%8��2<L�E/�/�5# 

" 2�/��=L 4 ģ�:%%9��%:���5#A/��:/2:%ģE/8�/:#�<�D3K���5F�%��:% 

8.4 �://<D�/:83���5-A/ 

8.4.1 �:/'/8-//E/8/<D�/:83���5-A/ 

D#?L5%/�%/#��5#A/#:�:�":�2�:#E/�/ģ�9�/<�9$�8�;�:%�%/�25��/:#�A���5�2#�A%���5���5#A/�9M�3#�ģF�$�:%
�;��5#A/�=LH���:��:%29#":1��#:�%/�25��/:#�A���5�ģE/8�/:#�%���/�ģ�:��9M��>��;#:�9��>�ģ�%8#//�/ģE/8
/<D�%:83�F�$G��F�%E�%#2;D%K�%A���:�2�<�<�:�29��#0:2�%�ģSPSSģ(Statistic Package for Social Science)ģF�$G��2�<�<D�<�
 %%��:ģ(Descriptive Statistics)ģ�%8�5���/$ģ59�%:2�/�%�5$/8ģ(Percentage) ��:2A�2@�ģ(Maximum) E/8��:�L;2@�ģ
(Minimum) 2;3%9� %%��:�@�2#�9�<�5��/@�#�9/5$�:��=L2;%/�H��E/8�:%%9�%A��5��/@�#�9/5$�:�G��%8D�K���:�Jģ 

2;3%9��;�:#D�=L$/�9�%8�9��/:#D��#����5��/�%8���:��:%��52%�:�F�%��:%E/8�/:#�:�3/9�D�=L$/�9��%8F$���
�=L D�<��>M�D#?L 5F�%��:%��52%�:�E/�/D2%K�ģH�� G��#:�%:2� /��%8#:���:ģ(Rating Scale)ģ5ģ%8�9�ģ�:#E�/�<��5� 
/<D�<%��3ģ(LikertģScale) F�$E����;�5�55�D���ģ5ģ%8�9�ģ�?5ģ��5$ģ��5���:���5$ģ�:��/:�ģ��5���:�#:�ģE/8#:�ģF�$�:%
G3���:�8E���;�5�3�:�D��:�9�ģD��� 1, 2, 3, 4 E/8ģ5 �:#/;�9�ģE/8G3��A��5�D/?5��;�5�E��/8��5��/$�:%%8�@�8E��
�/:#�<�D3K��=L25��/�5��9��/:#%A�2>��=LE���%<��5��A��5�#:��=L2@�ģ�:��9M�ģ�>��;��:�8E��#:3:��:D�/=L$G�E��/8��5ģE/�/�;
��:D�/=L$E��/8��5#:�%8#//�/%/#�9�D ?L53:��:D�/=L$�5�%8�9��/�%8��3%?5%8�9��/�%8F$���ģF�$�;�>��>�%8�9���:�/:#
D�=L$�D��#:�%�:�4ģ(Standard Deviation: S.D.)ģ#:�%8�5��:% <�:%�:/�:��:D�/=L$�=L�;#:G��#=�/:#D3#:82#3%? 5
��:D�?L5�?5#:���5$D =$�G�ģ 

2�/�G��:%�;3��59��%":��9M�ģH���;3��G3�E��/859��%":��9M�#=�/:#�/�:�D��:�9�ģ1.0ģ�>L���:%8�9��/�%8��
H��#=�/:#3#:$�9�ģ!:/:�#=L 8-6 

 

 
3 Nemoto, T., & Beglar, D. (2014). Likert-scale questionnaires. In JALT 2013 conference proceedings (pp. 1-8). 

4 Barde, M. P., & Barde, P. J. (2012). What to use to express the variability of data: Standard deviation or standard error of mean? 

Perspectives in clinical research, 3(3), 113. 
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!:/:�#=Lģ8-6  �8E%%/8 9&�/:-D��-��%�5�(/�/8#&E/8�:/E'/�/:-3-:. 

�8E%%D�/=L. /8 9&�/:-D��-�5�(/�/8#&/(/'/8F.�%� 

0.01-1.00 H��%9��/�%8��/�/�%8F$���%8�9���5$ 
1.01-2.00 H��%9��/�%8��/�/�%8F$���%8�9���5���:���5$ 

2.01-3.00 H��%9��/�%8��/�/�%8F$���%8�9��:��/:� 
3.01-4.00 H��%9��/�%8��/�/�%8F$���%8�9���5���:�#:� 

4.01-5.00 H��%9��/�%8��/�/�%8F$���%8�9�#:� 

8.4.2 �:/�9 /; 9&�/:-2;�9��5�(/�/8#&E/8(/'/8F.�%��:�F�/��:/7  

D ?L5G3�2:#:%� <�:%�:�%8D�K��/�%8���=L#=�/:#2;�9�2A�2;3%9��:%�9�2<�G��;D�<��:%�=LD�=L$/��5�ģ�>�H�� �;
D���<�ģProject Prioritization �=L 9��:F�$ģUniversity of Wisconsin System Board of Regents5ģ#:�%8$@���G��D ?L5
�9�/;�9��/:#2;�9��5��/�%8��E/8�/�%8F$���ģ��/$�:%ģ�;3% D����E/8/8 9&�8E%%ģ(Determine Criteria and 

Rating Scale)ģD ?L5G��G��:%�9�/;�9��/:#2;�9��5��/�%8��3%?5�/�%8F$���ģ�%8�5���/$ģ3 D����3/9� �9��=M 

1)ģ*<�:/�:�:��5&D�!(/�/8#&3/?5(/'/8F.�%�  �>L�28��5���:��/:#�/�:��/:��5��A��=L%9�%A��>�
�/�%8��3%?5�/�%8F$����:�F�%��:%7 #=ģ�8E��ģ0-100ģ�8E�� F�$�:%E�/�#:�:�59�%:2�/��/@�#�9/5$�:��=L%8�@/�:
H��%9��/�%8��3%?5�/�%8F$����:�F�%��:%G��%8D�K���:�Jģ(�A!:/:�#=Lģ8-7 ��5ģ1) 

2)ģ*<�:/�:�:��/:-D��-��%ģ(Degree)ģ�5�(/�/8#&3/?5(/'/8F.�%�#=LD�< �:�F�/��:/ģG�#@##5��5�
�/@�#�9/5$�:��=L�;�:%2;%/�ģ�>L�28��5��>��:%%9�%A���5�/:#D��#���3%?5�/:#D��#����5��/�%8���=LD�<��>M�G���/���5��:%
��52%�:�F�%��:%ģ3%?5ģ%8�9��/:#�:�3/9��/�%8F$���ģ3%?5ģ%8�9��/:#�9�//G���5�/�%8���=L�8D�<��>M�D#?L5F�%��:%
�;D�<��:%E/�/D2%K� #=�8E��%83/�:� 1-5ģ�8E��ģF�$#:�:��8E��D�/=L$�5��/:#D��#�����:��/�%8��3%?5�/�%8F$���
�=L�/@�#�9/5$�:�%8�@G�E��2;%/�ģ(�A!:/:�#=Lģ8-7 ��5ģ2) 

3)ģ/8 9&�/:-2;�9��5�'/8D K%(/�/8#&3/?5(/'/8F.�%� ģ�>L�28��5��>�%8�9��/:#2;�9��5��%8D�K�
�/�%8��3%?5�/�%8F$���G�": %/#ģD ?L5�;H�G���%8F$���G��:% <�:%�:3%?5�9�2<�G�D ?L5E��H����3:ģ3%?5ģ�%9��%@�ģ
2;3%9��:%�%%D�:�/�%8��ģ3%?5ģ�:%2��D2%<#�/:#%�/##?5�:��/@�#�A�H��%9��/�%8��3%?5H��%9��%8F$����:�F�%��:%ģ#=
�8E��%83/�:�ģ1-500 �8E��ģF�$�;�/�#:�:�59�%:2�/��A�H��%9��/�%8��3%?5H��%9��%8F$���ģ(%�5$/8ģ0-100)ģ�A��9�ģ
�8E��D�/=L$�5��/�%8��3%?5�/�%8F$���ģ(1-5 �8E��) ��/$�:%�;3���M;3�9��5��5�D���A�H��%9��/�%8��E/8%8�9�
�:%%9�%A�D�=L$/�9��/:#D��#���3%?5�/:#D��#����5��/�%8����/$�:%��/��M;3�9�D��:Jģ�9�ģ(�A!:/:�#=Lģ8-7 ��5ģ3)  

�5��:��=Mģ$9�H���;3��D����$�5$�=L�828��5�D����3/9�ģ(Key Criteria)ģE/8E/8/<�=�:%E�/�/:#3#:$ģ
(Interpreted)ģF�$#=%:$/8D5=$�ģ�9�!:/:�#=Lģ8-7ģ%/#�>��%%$:�:0�:%2;%/���5#A/�9�/A'#=Lģ8-1 �>�ģ/A'#=Lģ8-5 

 

  

 
5 Union, U. M. (2014). Board of Regents of the University of Wisconsin System. 
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!:/:�#=Lģ8-7  D����3/9�E/8D����.�5.G%�:/�9 /8 9&�/:-2;�9��5�(/�/8#&E/8�:/E'/�/:-3-:. 

D����3/9� D����.�5. �:/E'/�/:-3-:. 

1. 59!/:2�/%(A�#=L/9&/A�">�
(/�/8#&3/?5
(/'/8F.�%� 

(59!/:2�/%ģ0-100) 

1.1ģ%�5$/8ģ41 �>M�H� #=�5�D���A�%9��/�%8��/�%8F$����/�:��/:�#:� 

1.2ģ%�5$/8ģ31-40 #=�5�D���A�%9��/�%8��/�%8F$����/�:��/:���5���:�#:� 

1.3ģ%�5$/8ģ21-30 #=�5�D���A�%9��/�%8��/�%8F$����/�:��/:��:��/:� 
1.4ģ%�5$/8ģ11-20 #=�5�D���A�%9��/�%8��/�%8F$���H#���5$�/�:��/:� 
1.5 %�5$/8ģ1-10 #=�5�D���A�%9��/�%8��/�%8F$���H#��/�:��/:� 

2. �8E%%�://9&/A�">��/:-
D��-��%�5�(/�/8#&3/?5
(/'/8F.�%� 

(�8E%%ģ1-5) 

2.1 �8E��D�/=L$ģ4.01-5.00 H��%9��/�%8��/�/�%8F$���#:� 

2.2 �8E��D�/=L$ģ3.01-4.00 H��%9��/�%8��/�/�%8F$�����5���:�#:� 

2.3 �8E��D�/=L$ģ2.01-3.00 H��%9��/�%8��/�/�%8F$����:��/:� 
2.4 �8E��D�/=L$ģ1.01-2.00 H��%9��/�%8��/�/�%8F$�����5���:���5$ 
2.5 �8E��D�/=L$ģ0.01-1.00 H��%9��/�%8��/�/�%8F$�����5$ 

3. �8E%%/8 9&�/:-2;�9�
�5�(/�/8#&/

(/'/8F.�%� 
(�8E%%ģ1-500) 

3.1 �8E��D�/=L$ģ201 �8E���>M�H� #=�/:#2;�9�#:� 

3.2 �8E��D�/=L$ģ151-200ģ�8E�� #=�/:#2;�9���5���:�#:� 

3.3 �8E��D�/=L$ģ101-150ģ�8E�� #=�/:#2;�9��:��/:� 
3.4 �8E��D�/=L$ģ51-100ģ�8E�� #=�/:#2;�9���5���:���5$ 
3.5 �8E��D�/=L$ģ1-50 �8E�� #=�/:#2;�9���5$ 

 

/A'#=Lģ8-1ģģ&//.:�:0�:/2;//��/:-�< D3K%�5�'/8�:�%�/9M�#=Lģ1ģ/9%#=Lģ13-17ģ2<�3:�-ģ*.0.2565ģ29��:ģ1 
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/A'#=Lģ8-2ģ&//.:�:0�:/2;//��/:-�< D3K%�5�'/8�:�%�/9M�#=Lģ1ģ/9%#=Lģ13-17ģ2<�3:�-ģ*.0.2565ģ29��:ģ2 
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/A'#=Lģ8-4ģ&//.:�:0�:/2;//��/:-�< D3K%�5�'/8�:�%�/9M�#=Lģ1ģ/9%#=Lģ13-17ģ2<�3:�-ģ*.0.2565ģ29��:ģ4 
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8.5 (/�:/2;//� �:%D0/1��<�E/829��-  

�:%2;%/��:���:�D0%1��<�E/829��#ģH���;3���/@�#D��:3#:$�A��=L5:�H��%9��/�%8���=L5$A�F�$%5��%<D/� ?M��=L
F�%��:%7 G�%90#=ģ500 D#�%ģ�>L�D����:%�;3��F�$%:$�:��:%/<D�%:83��/�%8��2<L�E/�/�5#�5�F�%��:%7ģF�$E���
�/@�#D��:3#:$G��:%2;%/�55�D���ģ7 �/@�#ģ�%8�5���/$ģ(1)ģ�/@�#�%9/D%?5�ģ(2)ģ�/@�#2�:��%8�5��:%ģ(3)ģ�/@�#�A��;�@#��ģ
(4)ģ�/@�#2�:�0>�1:ģ(5)ģ�/@�#2�:� $:�:/ģ(6) 0:2�2�:� E/8ģ(7) �/@�#3��/$�:�%:��:%ģF�$#=%:$/8D5=$��/�:%2;%/�
�%8D�K���:�Jģ�9��=M 

8.5.1 ��5-A/*?M%�:%E/8&/<&# �:%D0/1��<�ģ29��- 2@�,:*E/85%:-9.2<L�E/ /�5-�5��/@�-!9/5.�:� 

1)ģ&/<&# �:%'/8�:�/E/829��- 

�/@�#�9/5$�:��=L�;�:%2;%/��%9M��=M2�/�G3��D����/@�#�%9/D%?5�ģD���3�<�ģ#=5:$@%83/�:�ģ41-60 �� ���:%0>�1:%8�9�
�%<��:�%=E/8#9�$#0>�1:#:��=L2@�ģ#=2#:�<�G��%9/D%?5�%83/�:�ģ4-7 ��#:��=L2@�ģE/8 �/�:2�/�G3��#="A#</;D�:D�<#D���
���%@�D� 7ģ 

D#?L5 <�:%�:/9�1�8�=L5$A�5:09$�5��/@�#�9/5$�:�ģ �/�:5$A�5:09$5:�:% :�<�$�#:��=L2@�E/8#=2�:�8D����A�D��:ģF�$
 �/�:�/@�#�9/5$�:�G��D//:5$A�5:09$G� ?M��=L5:�H��%9��/�%8���:�F�%��:%D�/=L$%83/�:�ģ19-24ģ�9L/F#�#:��=L2@�ģE/8�/@�#
�9/5$�:�2�/�G3��5:09$5$A�G�/� ?M��=L��52%�:��9M���/�D//:�/:�/9�E/8�/:��?�ģ�9�!:/:�#=Lģ8-8 

 

  



%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 

D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ8-16 

%/�%/#F�$�/@�#�%<19��=L�%>�1:ģPMCSC 2 

 

!:/:�#=Lģ8-8ģģģ&/<&# �:%'/8�:�/E/829��-�5��/@�-!9/5.�:� 
'/8D K% (/2;//�2;�9� 29��:ģ1 29��:ģ2 29��:ģ3 29��:ģ4 29��:ģ5 ,:*//-ģ5 29��: 
1.ģ2":%8�5�
�/@�-!9/5.�:� 

- �%9/D%?5� 74.4 66.2 67.3 63.7 92.2 72.8 

- 2�:��%8�5��:% 8.9 2.6 4.1 20.6 2.3 7.7 

- �A��;�@#�� 3.4 3.9 4.1 4.9 1.6 3.6 

- 2�:� $:�:/ 2.2 0.0 2.0 2.0 1.3 1.5 

- 2�:�0>�1: 6.7 11.7 8.2 2.0 1.3 6.0 

- 0:2�2�:� 2.2 3.9 6.1 5.9 0.7 3.8 

- 3��/$�:�%:��:% 2.2 11.7 8.2 1.0 0.7 4.8 

2.ģD*0ģģ -�:$ģ 34.4 33.8 40.8 41.2 37.3 37.5 

- 3�<� 65.6 66.2 59.2 58.8 62.7 62.5 

3.ģ��/�5:.@ģ - 5:$@ģ18-30ģ�� 1.0 1.3 12.2 10.8 0.0 6.1 

- 5:$@ģ31-40ģ�� 17.8 26.0 10.2 9.8 15.6 15.4 

- 5:$@ģ41-50ģ�� 35.6 31.2 16.3 24.5 33.4 26.4 

- 5:$@ģ51-60ģ�� 25.6 26.0 34.7 23.5 31.8 29.0 

- 5:$@#:��/�:ģ60 �� 20.0 15.6 26.5 31.4 19.2 23.2 

4.ģ�:/0>�1: - �%8�#0>�1: 22.2 15.6 14.3 30.4 22.4 21.0 

- #9�$#0>�1: 21.1 19.5 14.3 25.5 40.9 24.3 

- �/�./�/2. 15.6 14.3 12.2 9.8 16.2 13.6 

- �%<��:�%= 28.9 29.9 49.0 24.5 15.6 29.6 

- 2A��/�:�%<��:�%= 12.2 20.8 6.1 9.8 3.9 10.6 

- 5?L�J 0.0 0.0 4.1 0.0 1.0 1.0 

5.ģ�;%/%
2-:�<�G%
�/9/D/?5% 

- �;�/�ģ1-3 �� 36.7 37.7 36.7 35.3 46.4 39.0 

- �;�/�ģ4-7 �� 44.4 46.8 40.8 43.1 41.2 43.0 

- �;�/�ģ8-10 �� 3.3 0.0 10.2 6.9 6.5 5.9 

- #:��/�:ģ10 �� 15.6 15.6 12.2 14.7 5.8 12.1 

6.ģ,A-</;D%:D <- - �%@�D� 7 61.1 58.4 53.1 61.8 51.3 57.1 

- 2#@�%�%:�:% 0.0 0.0 0.0 0.0 41.9 8.4 

- $�:$#:�:��=L5?L� 38.9 41.6 46.9 38.2 6.8 34.5 

7.ģ/9�1�8#=L5.A�
5:09. 

- 5:�:% :�<�$� 35.6 42.9 57.1 82.4 21.1 47.8 

- �:/��D6�:2� 32.2 7.8 2.0 3.9 25.0 14.2 

- ��:�D�=L$/�9M�D�=$/ 2.2 2.6 2.0 1.0 14.6 4.5 

- ��:�D�=L$/ģ2 �9M� 32.2 26.0 16.3 3.9 17.5 15.9 

- �5�F�#<D�=$# 2.2 0.0 4.1 0.0 1.0 1.5 

- 5?L�J 15.6 20.8 18.4 8.8 20.8 16.9 

8.ģ2<#$<G%#=L5.A�
5:09. 

- D���D��:�5� 53.3 54.5 46.9 37.3 48.4 48.1 

- D��:/D����A�5:09$ 46.7 45.5 53.1 62.7 51.6 51.9 

9.ģ/8.8D//:#=L
5.A�G�/�&/<D/�
*?M%#=L��52/�:� 

- ��5$�/�:ģ6 �9L/F#� 6.7 11.7 14.3 2.0 7.5 8.9 

- 7-12 �#. 42.2 39.0 40.8 29.4 21.4 32.7 

- 13-18 �#. 4.4 3.9 6.1 6.9 28.9 11.5 

- 19-24 �#. 46.7 45.5 38.8 61.8 42.2 47.1 

10.ģ��/�D//:#=L
5.A�5:09. 

- ��/��/:�/9� 37.8 39.0 49.0 22.5 39.3 37.5 

- ��/��/:��?� 17.8 11.7 4.1 16.7 16.6 13.4 

- �9M�/9��9M��?� 44.4 49.4 46.9 60.8 44.2 49.1 

3%�/.ģ: %�5$/8 



%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 
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3��:ģ8-17 

%/�%/#F�$�/@�#�%<19��=L�%>�1:ģPMCSC 2 

 

2)ģ&/<&# �:%D0/1��<� 

��:��:%�%8�5�5:�= ģ �/�:ģ�/@�#�9/5$�:�2�/�G3��#=5:�= ��:�:$ /�@%�<�2�/��9/ģ%5�/�#:D��� �9��:�
�%<19�D5���ģ%9�%:��:%/%9�/<2:3�<�ģF�$ �/�:ģ�/@�#�9/5$�:�2�/�G3��#=%:$H�� 5D =$�E/8#=D�<�55#ģ%5�/�#:%8�@/�:ģ#=
%:$H�� 5D =$�E��H#�D3/?5D�<�2;3%9��:%55#ģ�9�!:/:�#=Lģ8-9 

!:/:�#=Lģ8-9 &/<&# �:%D0/1��<��5��/@�-!9/5.�:� 
'/8D K% (/2;//�2;�9� 29��:ģ1 29��:ģ2 29��:ģ3 29��:ģ4 29��:ģ5 ,:*//-ģ5 29��: 
1.ģģ5:�=*3/9�  �9��:��%<19�D5��� 18.9 16.9 18.4 21.6 2.60 15.7 

��:�:$/�@%�<�2�/��9/ 48.9 46.8 42.9 43.1 87.66 53.9 

%9�%:��:%/%9�/<2:3�<� 12.2 23.4 20.4 5.9 3.25 13.0 

%9���:��9L/H� 8.9 6.5 4.1 20.6 0.32 8.1 

5?L�ģJģ5:�<ģD�1=$�ģE#���:�ģ
/�:��:� 

11.1 6.5 

 

14.3 8.8 6.17 9.4 

 

2.ģģ�/:-
D*=.�*5�5�
/:.H � 

-  5G��ģ#=D3/?5D�K� 61.1 61.0 53.1 85.3 69.2 65.9 

-  5G��ģE��H#�D3/?5D�K� 28.9 27.3 28.6 5.9 26.6 23.5 

- H#� 5G��ģE/8#=3�=M2<� 4.4 6.5 18.4 6.9 2.6 7.8 

- H#� 5G��ģE��H#�#=3�=M2<� 5.6 5.2 0.0 2.0 1.6 2.9 

3%�/.ģ: %�5$/8 

 

3) 2":%�:/�� �:%2@�,:*E/85%:-9.2<L�E/ /�5-ģ 
�/�:%2;%/�2�:��:%����:�2@�": ģ �/�:ģ�/@�#�9/5$�:�2�/�G3��%8�@/�:H#�#=����/$G��%9/D%?5�G���/�ģ1 ���=L��:�

#:ģ2�/��/@�#�9/5$�:��=L%8�@/�:#=2#:�<�G��%9/D%?5�D�K���/$G���/�ģ1 ���=L��:�#:ģ%8�@D <L#D�<#/�:��/$D���3/9�E/8F%��:�D�<�
3:$G�#:��=L2@�ģ2�/��:%D��:�>��:%%9�1: $:�:/�9M�ģ �/�:ģ�/@�#�9/5$�:�D��:H�G���%<�:%F%� $:�:/%9�#:��=L2@�ģ%5�/�#:G��
/<�=�:%�?M5$:#:%9��%8�:�D5�ģE/8G���%<�:%F%� $:�:/D5���/�/<�<�D5���ģ�:#/;�9�ģ 

��:�2�:��:%����:�2@�5�:#9$�9M�ģ �/�:ģ�/@�#�9/5$�:�2�/�G3���?M5�M;�%%�@�/�/�9�/�A��M;�?L#D ?L5G���%<F"�ģ%5�/�#:ģ
%8�@/�:ģ�%<F"��M;�%8�:��:��%8�/��:%/�M;�%8�:��:�D�%?L5��%5�ģE/8�9M�3#�%8�@/�:G���M;�%8�:2;3%9��:%5@�F"�ģ2�/�
�:%�;�9��M;D2=$�9M�D�?5��9M�3#�G��/<�=�:%D�/���5%8�:$�M;2:�:%�8ģ2�/��=LD3/?5%8�@/�:�<M�/��/5�/E#��M;/%:�/��<�ģE/8
2;3%9�/<�=�:%G��:%�9��:%�$8#A/�5$�9M�ģ �/�:�/@�#�9/5$�:��9M�3#�%8�@/�:ģ�;�$8H��<M�G��9��$82:�:%�8�5�ģ��#.�=LH��#=
�:%�9�D�%=$#D5:H/�ģ�9�!:/:�#=Lģ8-10 
  



%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
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3��:ģ8-18 

%/�%/#F�$�/@�#�%<19��=L�%>�1:ģPMCSC 2 

 

!:/:�#=Lģ8-10 ģ&/<&# �:%5%:-9.2<L�E/ /�5-�5��/@�-!9/5.�:� 
'/8D K% (/2;//�2;�9� 29��:ģ1 29��:ģ2 29��:ģ3 29��:ģ4 29��:ģ5 ,:*//-ģ5ģ29��: 

1.ģ2,:/8�/:-
D�K&'�/.G%��/�ģ1 

'�#=L(�:%-:E/8
�:/D��:">�
2":%*.:&:/ 

1.1 �/9/D/?5%H-�-=�%'�/. 60.0 63.6 51.0 40.2 90.6 61.1 

1.2 �/9/D/?5%-=�%'�/. 40.0 36.4 49.0 59.8 9.4 38.9 

- F%�3/9� 31.8 32.7 45.0 17.5 18.0 29.0 

- F%�%8���/�:#D�?M5 6.1 0.0 5.0 0.0 14.0 5.0 

- F%�3Aģ�:ģ�#A�ģ�:� 1.5 0.0 2.5 0.0 4.0 1.6 

- F%��:�D�<�3:$G� 19.7 20.4 12.5 38.8 22.0 22.7 

- F%��</3�9�/"A#<E � 13.6 14.3 20.0 3.8 20.0 14.3 

- 5@�9�<D3�@�:��:%G��%�G����� 1.5 2.0 2.5 0.0 6.0 2.4 

- F%�D%?M5%9�H#��<���5ģ5:�<ģ�/:#�9�ģ
F%�#8D%K�ģH�%5$��ģD�:3/:�ģ
F%�39/G�ģD������ 

25.8 28.6 7.5 22.5 6.0 18.1 

 

 

1.3 �:/D��:">�2":%*.:&:/       

- F%� $:�:/%9� 46.7 48.1 36.7 63.1 11.8 41.3 

- 0A�$��%<�:%2:�:%�2@�/2�:�=
5�:#9$ 

12.2 3.9 14.3 9.2 11.0 10.1 

 

- F%� $:�://�/<�<�D5��� 17.8 20.8 18.4 16.9 33.6 21.5 

- �?M5$:�<�D5� 21.1 22.1 26.5 10.8 34.4 23.0 

- �/�5$G3�3:$D5� 2.2 5.2 4.1 0.0 9.1 4.1 

2.ģ�:/D��:">�%M;D*?L5
�:/&/<F,� 

- �M;�%8�:/�M;�%8�:��:�D�%?L5�
�%5� 

17.4 18.0 43.2 47.5 10.1 27.2 

 

- �?M5�M;�%%�@�/�/�9�/�A��M;�?L# 82.6 82.0 52.3 52.5 89.3 71.7 

- 5?L�J 0.0 0.0 4.5 0.0 0.7 1.0 

3.ģ�:/D��:">�%M;D*?L5
�:/5@'F,� 

- �M;�%8�: 100.0 100.0 100.0 100.0 100.0 100.0 

- �M;��5/�M;�:�://�M;�� 0.0 0.0 0.0 0.0 0.0 0.0 

4.ģ�:/�;�9 %M;D2=. - %8�:$/���52:�:%�8 92.8 91.7 90.7 100.0 97.5 94.5 

- �<M�/��/5�/E#��M;/%:�/��<� 7.2 8.3 9.3 0.0 2.5 5.5 

5.ģ�:/�;�9 �.8 - �<M�/��9��$82:�:%�8 100.0 100.0 100.0 100.0 100.0 100.0 

- ���/�/�/D�:/�5� 0.0 0.0 0.0 0.0 0.0 0.0 

3%�/.ģ: %�5$/8 
 

8.5.2 �://9&/A���5-A/��:/2:/D�=L./�9&F�/��:/ 

�/�:%2;%/��%9M��=Mģ �/�:ģ�/@�#�9/5$�:�2�/�G3��3%?5%�5$/8ģ76.3 %8�@/�:%9��%:���5#A/D�=L$/�9�F�%��:%7ģ#:
��5��=L�8#= �9��:�2;%/�#:25��:#ģF�$ �/�:�/@�#�9/5$�:�%9��%:���5#A/�:���:$�%8�:29# 9���#:��=L2@� %5�/�#:ģ%8�@
/�:%9��%:��:�D ?L5���:�/�:�<ģF�%�90��ģE/8 Social Mediaģ�:#/;�9� 

2;3%9���5��:��=L�/@�#�9/5$�:�#=�/:#28�/�G��:%%9���5#A/�:�F�%��:%#:��=L2@�ģ�?5ģ��:$�%8�:29# 9���ģ
%5�/�#:ģ�?5ģD/K�H���ģFacebook E/8ģF�%�90��ģ�:#/;�9�ģ�9�!:/:�#=Lģ8-11 
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3��:ģ8-19 
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!:/:�#=Lģ8-11ģģ�://9&/A���5-A/��:/2:/�5��/@�-!9/5.�:� 
'/8D K% (/2;//�2;�9� 29��:ģ1 29��:ģ2 29��:ģ3 29��:ģ4 29��:ģ5 ,:*//-ģ5 29��: 

1.ģ�://9&#/:&
��5-A/D�=L./�9&
F�/��:/7 

1.1 H-�D�.#/:&-:��5% 14.4 26.0 26.5 20.6 31.2 23.7 

1.2 D�.#/:&-:��5%�:�& 85.6 74.0 73.5 79.4 68.8 76.3 

-ģ��:$�%8�:29# 9��� 34.4 27.9 20.0 11.7 27.2 24.2 

- F�%�90�� 12.0 16.3 29.1 4.5 12.2 14.8 

- D��:3��:�=L�5�F�%��:% 9.6 11.5 7.3 12.6 14.0 11.0 

- E��� 9��%8�:29# 9��� 16.0 17.3 1.8 8.1 7.6 10.2 

- D ?L5���:�/�:�< 6.4 4.8 16.4 43.2 20.1 18.2 

- D��:3��:�=L�@#�� 1.6 0.0 0.0 0.9 2.0 0.9 

- Social Media 18.4 20.2 21.8 6.3 5.1 14.4 

- Website 1.6 1.0 1.8 5.4 11.9 4.3 

2.ģ��5�#:�#=L
28 /�G%�:/
/9&��5-A/
F�/��:/7 

- ��:$�%8�:29# 9��� 32.7 30.3 34.1 33.3 40.7 34.2 

- F�%�90�� 15.3 13.8 20.7 24.5 13.6 17.6 

- Facebook 17.9 18.6 11.0 22.5 19.1 17.8 

- D/K�H��� 19.4 25.5 25.6 9.8 20.8 20.2 

-ģLine 11.2 11.7 8.5 2.0 5.2 7.7 

- 5?L�J 2.5 0.0 0.0 5.9 0.5 1.8 

3%�/.ģ: %�5$/8 

8.5.3 �://9&/A�D�=L./�9&(/�/8#&G%'���@&9%ģ(��/���5%�:/��52/�:�F�/��:/) 

D ?L5G3�%:$�:��=M5;�/$�/:#28�/��9��A�5�:�E/8�;H�G���%8F$���ģ%/#�>�D ?L5G3�%:$�:�#=�/:#�%8�9�ģ�>�H���;
D���<�ģPrioritization matrix #:�%8$@���G��G��:%�9�59��9��/�%8���=L#=5$A�D�<#G���/���5��:%��52%�:�ģ�/�%8F$����=L
�:�3/9�D#?L5F�%��:%7ģD���G3��%<�:%ģE/8�/:#�9�//G�D�=L$/�9��/�%8���=L5:�D�<��>M�G���/��=LF�%��:%7ģD���G3��%<�:%ģ�9��=L
H���;D2�5%:$/8D5=$�/<�=�:%�9�/;�9��/:#2;�9�E/�/G�39/��5ģ8.4.2 

�/�:%�9�/;�9��%8D�K��/�%8��2;�9��=L#=5$A�D�<#G���/���5��:%��52%�:�F�%��:%7ģ �/�:ģ�/�%8��D�<�/�2;�9�
�=L#=�8E��%8�9��/:#2;�9�2A�2@�G���/���5���52%�:� 3 59��9�E%�ģ�%8�5���/$ 

59% 9&ģ1: i'��3:�:/�/:�/!< �9 /�= �/:��:/�/:�//!�5�D'/=L.%D2�%#:��:/�/:�/j 

1)ģ/8 9&�/:-2;�9��5�(/�/8#&ģ(�8E%%D!K-ģ500 �8E%%) 

�/�:%2;%/�G�": %/#ģ5ģ29��:ģ �/�:ģi���3:�:%�%:�%�<��9�/�=��/:��:%�%:�%/ģ��5�D�/=L$�
D2���:��:%�%:�%jģD����%8D�K��/�%8���=L#=�/:#2;�9�#:��=L2@�G�����@�9�ģF�$#=�8E���/:#2;�9��5��/�%8��ģ
D�/=L$ģD��:�9�ģ201.2ģ�8E��ģ(�Aģ!:/:�#=Lģ8-12)ģ3%?5ģ%8�9�i2;�9�-:�jģ�>L�28��5�G3�D3K�/�:���3:�%:�%D������3:�=L#=
�/�%8��G�%8�9�2A�G��:%%9�%A��5��/@�#D��:3#:$�9M�E����/���5��:%��52%�:�F�%��:%7 

D#?L5 <�:%�:D���%:$29��:ģ �/�:ģ59��9�ģ1  ?M��=L29��:�=Lģ4 #=�8E��2A�2@�ģ�?5 290.2 �8E�� (2;�9�#:�)ģ
59��9�ģ2ģ�?5ģ ?M��=L29��:�=Lģ3ģ#=�8E�� 277.6ģ�8E��ģ(2;�9�#:�) 59��9�ģ3  ?M��=L29��:�=Lģ2ģ#=�8E�� 168.8ģ�8E��ģ
(2;�9���5���:�#:�) 59��9�ģ4  ?M��=L29��:�=Lģ5ģ#=�8E�� 142.9ģ�8E��ģ(2;�9��:��/:�)ģE/859��9�ģ5  ?M��=L29��:�=Lģ1ģ#=
�8E�� 126.7ģ�8E��ģ(%8�9�2;�9��:��/:�) 



%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 

D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
 

3��:ģ8-20 

%/�%/#F�$�/@�#�%<19��=L�%>�1:ģPMCSC 2 

 

2)ģ�5&D�!(A�H �/9&(/�/8#&ģ(/�5./8) 

�/�:%2;%/�G�": %/#�9M�ģ5 29��:ģ �/�:ģ#=�/@�#�9/5$�:��=L%8�@/�:H��%9��/�%8���:����3:�:%�%:�%
�<��9�7ģD�/=L$%�5$/8 61.5ģ�>L�28��5�G3�D3K�/�:�5�D���A�H��%9��/�%8���:����3:�=MG���/���5��:%��52%�:�F�%��:%75$A�G�
%8�9�ģi�/�:��/:�-:�=  

D#?L5 <�:%�:D���%:$29��:ģ �/�:ģ59��9�ģ1  ?M��=L29��:�=Lģ4 #=59�%:2�/�2A�2@�ģ�?5ģ%�5$/8ģ80.4 (�/�:��/:�
#:�)ģ59��9�ģ2ģ�?5ģ ?M��=L29��:�=Lģ3ģ#=59�%:2�/�%�5$/8ģ77.6ģ(�/�:��/:�#:�) 59��9�ģ3  ?M��=L29��:�=Lģ5ģ#=59�%:2�/�%�5$/8ģ
60.7ģ(�/�:��/:�#:�) 59��9�ģ4  ?M��=L29��:�=Lģ2ģ#=59�%:2�/�%�5$/8ģ53.2ģ(�/�:��/:�#:�) E/859��9�ģ5  ?M��=L29��:�=Lģ1ģ#=
59�%:2�/�%�5$/8ģ35.6ģ(�/�:��/:���5���:�#:�) 

3)ģ/8 9&�/:-D��-��%�5�(/�/8#&ģ(�8E%%D!K-ģ5 �8E%%)ģ 

�/�:%2;%/�G�": %/#�9M�ģ5 29��: �/�:#=�/@�#�9/5$�:��=L%8�@/�:�/:#%@�E%��5�ģi���3:�:%�%:�%�<��9�7jģ
#=�8E���/:#D��#���D�/=L$D��:�9�ģ3.3ģ�8E�� ģ�>L�28��5�G3�D3K�/�:G���/���5��:%��52%�:�F�%��:%7ģ���3:�:%�%:�%#=
�/:#%@�E%�5$A�G�%8�9�ģi��5%��:�-:�=  

D#?L5 <�:%�:D���%:$29��: �/�:ģ59��9�ģ1  ?M��=L29��:�=L 1,ģ3ģE/8ģ4 #=�8E��2A�2@�ģ�?5 3.6 �8E�� (%8�9�
��5�#:�) D��:�9��9M�ģ3  ?M��=Lģ59��9�ģ2ģ�?5ģ ?M��=L29��:�=Lģ2ģ#=�8E�� 3.2ģ�8E��ģ(%8�9���5���:�#:�) E/8ģ59��9�ģ3  ?M��=L
29��:�=Lģ5ģ#=�8E�� 2.4ģ�8E��ģ(%8�9��:��/:�)  

59% 9&ģ2: i'��3:H-�-=#=L�5 /"j 

1)ģ/8 9&�/:-2;�9��5�(/�/8#&ģ(�8E%%D!K-ģ500 �8E%%) 

�/�:%2;%/�G���/���5��:%��52%�:�F�%��:%7": %/#ģ5ģ29��:ģ �/�:ģi���3:H#�#=�=L�5�%�jģD���
�%8D�K��/�%8���=L#=�/:#2;�9�D���59��9�ģ2ģF�$#=�8E���/:#2;�9��5��/�%8��ģD�/=L$ģD��:�9�ģ118.8ģ�8E��ģ(�Aģ
!:/:�#=Lģ8-12)ģ3%?5ģ%8�9�i2;�9�':%�/:�jģ 

D#?L5 <�:%�:D���%:$29��:ģ �/�:ģ59��9�ģ1  ?M��=L29��:�=Lģ3 #=�8E��2A�2@�ģ�?5 155.1 �8E�� (2;�9�
��5���:�#:�)ģ59��9�ģ2ģ�?5ģ ?M��=L29��:�=Lģ4ģ#=�8E�� 151.0ģ�8E��ģ(2;�9���5���:�#:�) 59��9�ģ3  ?M��=L29��:�=Lģ2ģ#=
�8E�� 135.1ģ�8E��ģ(2;�9��:��/:�) 59��9�ģ4  ?M��=L29��:�=Lģ1ģ#=�8E�� 134.4ģ�8E��ģ(2;�9��:��/:�)ģE/859��9�ģ5 

 ?M��=L29��:�=Lģ5ģ#=�8E�� 18.5ģ�8E��ģ(2;�9���5$) 

2)ģ�5&D�!(A�H �/9&(/�/8#&ģ(/�5./8) 

�/�:%2;%/�G�": %/#�9M�ģ5 29��:ģ �/�:ģ#=�/@�#�9/5$�:��=L%8�@/�:H��%9��/�%8���:�ģi���3:H#�#=�=L�5�%�jģ
D�/=L$%�5$/8 35.2ģ�>L�28��5�G3�D3K�/�:�5�D���A�H��%9��/�%8���:����3:�=MG���/���5��:%��52%�:�F�%��:%75$A�G�%8�9�ģ
i��5%��:��/�:��/:�=  

D#?L5 <�:%�:D���%:$29��:ģ �/�:ģ59��9�ģ1  ?M��=L29��:�=Lģ3 #=59�%:2�/�2A�2@�ģ�?5ģ%�5$/8ģ53.1 (�/�:��/:�
#:�)ģ59��9�ģ2ģ�?5ģ ?M��=L29��:�=Lģ2ģ#=59�%:2�/�%�5$/8ģ40.3ģ(��5���:��/�:��/:�) 59��9�ģ3  ?M��=L29��:�=Lģ4ģ#=59�%:2�/�%�5$
/8ģ40.2ģ(��5���:��/�:��/:�) 59��9�ģ4  ?M��=L29��:�=Lģ1ģ#=59�%:2�/�%�5$/8ģ36.7ģ(��5���:��/�:��/:�) E/8ģ59��9�ģ5  ?M��=L
29��:�=Lģ5ģ#=59�%:2�/�%�5$/8ģ5.5ģ(H#��/�:��/:�) 



%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 

D�?5��%��:�#ģ-ģ�9�/:�#ģ2565 
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3)ģ/8 9&�/:-D��-��%�5�(/�/8#&ģ(�8E%%D!K-ģ5 �8E%%)ģ 

�/�:%2;%/�G�": %/#�9M�ģ5 29��:ģ �/�:ģ#=�/@�#�9/5$�:��=L%8�@/�:�/:#%@�E%��5�i���3:H#�#=�=L�5�%�jģ#=
�8E��D�/=L$D��:�9�ģ3.4ģ�8E�� ģ�>L�28��5�G3�D3K�/�:G���/���5��:%��52%�:�F�%��:%7 ���3:�=M#=�/:#%@�E%�5$A�G�%8�9�ģ
i��5%��:�-:�=  

D#?L5 <�:%�:D���%:$29��:ģ �/�:ģ59��9�ģ1  ?M��=L29��:�=L 4 #=�8E��2A�2@�ģ�?5 3.8 �8E�� (��5���:�#:�) ģ
59��9�ģ2ģ�?5ģ ?M��=L29��:�=Lģ1ģ#=�8E�� 3.7ģ�8E��ģ(��5���:�#:�) 59��9�ģ3  ?M��=L29��:�=Lģ2 E/8ģ5ģ#=�8E�� 3.4ģ�8E��ģ
(��5���:�#:�)ģD��:�9��9M�ģ2  ?M��=L E/8 59��9�ģ4ģ�?5ģ ?M��=L29��:�=Lģ3ģ#=�8E�� 2.9ģ�8E��ģ(�:��/:�) 

59% 9&ģ3: i'��3:)@�%/855�j 

1)ģ/8 9&�/:-2;�9��5�(/�/8#&ģ(�8E%%D!K-ģ500 �8E%%) 

�/�:%2;%/�G���/���5��:%��52%�:�F�%��:%7ģ": %/#ģ5ģ29��:ģ �/�:ģi���3:�@��/855�jģD���
�%8D�K��/�%8���=L#=�/:#2;�9�D���59��9�ģ3ģF�$#=�8E���/:#2;�9��5��/�%8��ģD�/=L$ģD��:�9�ģ94.3ģ�8E��ģ(�Aģ
!:/:�#=Lģ8-12)ģ3%?5ģ%8�9�i��5%��:�%�5.jģ 

D#?L5 <�:%�:D���%:$29��: �/�:ģ59��9�ģ1  ?M��=L29��:�=Lģ4 #=�8E��2A�2@�ģ�?5 149.0 �8E�� (2;�9��:�
�/:�)ģ59��9�ģ2ģ�?5ģ ?M��=L29��:�=Lģ2ģ#=�8E�� 110.4ģ�8E��ģ(2;�9��:��/:�) 59��9�ģ3  ?M��=L29��:�=Lģ3ģ#=�8E�� 93.9ģ
�8E��ģ(2;�9���5���:���5$) 59��9�ģ4  ?M��=L29��:�=Lģ1ģ#=�8E�� 85.6ģ�8E��ģ(2;�9���5���:���5$)ģE/859��9�ģ5  ?M��=L
29��:�=Lģ5ģ#=�8E�� 32.5ģ�8E��ģ(2;�9���5$) 

2)ģ�5&D�!(A�H �/9&(/�/8#&ģ(/�5./8) 

�/�:%2;%/�G�": %/#�9M�ģ5 29��:ģ �/�:ģ#=�/@�#�9/5$�:��=L%8�@/�:H��%9��/�%8���:�ģi���3:�@��/855�jģ
D�/=L$%�5$/8 32.9ģ�>L�28��5�G3�D3K�/�:�5�D���A�H��%9��/�%8���:����3:�=MG���/���5��:%��52%�:�F�%��:%7ģ5$A�G�%8�9�ģ
i��5%��:��/�:��/:�=  

D#?L5 <�:%�:D���%:$29��: �/�:ģ59��9�ģ1  ?M��=L29��:�=Lģ4 #=59�%:2�/�2A�2@�ģ�?5ģ%�5$/8ģ47.1 (�/�:��/:�#:�)ģ
59��9�ģ2ģ�?5ģ ?M��=L29��:�=Lģ2ģ#=59�%:2�/�%�5$/8ģ41.6ģ(�/�:��/:�#:�) 59��9�ģ3  ?M��=L29��:�=Lģ3ģ#=59�%:2�/�%�5$/8ģ36.7ģ
(��5���:��/�:��/:�) 59��9�ģ4  ?M��=L29��:�=Lģ1ģ#=59�%:2�/�%�5$/8ģ27.8ģ(�/�:��/:��:��/:�) E/8ģ59��9�ģ5  ?M��=L29��:�=Lģ5ģ
#=59�%:2�/�%�5$/8ģ11.4ģ(H#���5$�/�:��/:�) 

3)ģ/8 9&�/:-D��-��%�5�(/�/8#&ģ(�8E%%D!K-ģ5 �8E%%)ģ 

�/�:%2;%/�G�": %/#�9M�ģ5 29��:ģ �/�:ģ#=�/@�#�9/5$�:��=L%8�@/�:�/:#%@�E%��5�i���3:�@��/855�jģ#=
�8E��D�/=L$D��:�9�ģ2.9ģ�8E�� ģ�>L�28��5�G3�D3K�/�:G���/���5��:%��52%�:�F�%��:%7 ���3:�=M#=�/:#%@�E%�5$A�G�%8�9�ģ
i':%�/:�=  

D#?L5 <�:%�:D���%:$29��:ģ �/�:ģ59��9�ģ1  ?M��=L29��:�=L 4 #=�8E��2A�2@�ģ�?5 3.2 �8E�� (��5���:�#:�) ģ
59��9�ģ2ģ�?5ģ ?M��=L29��:�=Lģ1ģ#=�8E�� 3.1ģ�8E��ģ(��5���:�#:�) 59��9�ģ3  ?M��=L29��:�=Lģ5 #=�8E�� 2.9ģ�8E��ģ(�:�
�/:�) 59��9�ģ4ģ�?5ģ ?M��=L29��:�=Lģ2ģ#=�8E�� 2.7ģ�8E��ģ(�:��/:�) E/859��9�ģ5ģ�?5ģ ?M��=L29��:�=Lģ3ģ#=�8E�� 2.6ģ
�8E��ģ(�:��/:�)ģ 

2;3%9�ģ%:$/8D5=$��/�:%2;%/��=L2;�9��%8D�K�5?L�JģH���;D2�5G� !:/:�#=Lģ8-12 



%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 
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!:/:�#=Lģ8-12 ģ�5&D�!ģ�/:-D��-��%ģE/8/8 9&�/:-�5�(/�/8#&#=L-=5.A�D <-G%��/���5%�:/��52/�:�F�/��:/7�:��:/2;//��/9M�#=Lģ1 

'/8D K%(/�/8#& 

(D/=.�!:-59% 9&�/:-2;�9�) 
29��:ģ1 29��: 2 29��: 3 29��:ģ4 29��:ģ5 ,:*//-ģ5 29��: 

�5� 

D�� 

�/:#
D��#��� 

�/:- 

2;�9� 

�5� 

D�� 

�/:#
D��#��� 

�/:- 

2;�9� 

�5� 

D�� 

�/:#
D��#��� 

�/:- 

2;�9� 

�5� 

D�� 

�/:#
D��#��� 

�/:-2
;�9� 

�5� 

D�� 

�/:#
D��#��� 

�/:- 

2;�9� 

�5� 

D�� 

�/:#
D��#��� 

�/:- 

2;�9� 

1.ģ �:%2<L�E/ /�5-                   

1.1 D2=$��9�%��/� 22.2 3.6 80.0 23.4 2.4 57.1 42.9 2.9 124.5 43.1 3.5 151.0 10.4 2.6 26.9 28.4 3.0 87.9 

1.2 �@��/855� 27.8 3.1 85.6 41.6 2.7 110.4 36.7 2.6 93.9 47.1 3.2 149.0 11.4 2.9 32.5 32.9 2.9 94.3 

1.3 �/:#29L�28D�?5� 23.3 2.9 67.8 22.1 2.4 51.9 16.3 3.1 51.0 20.6 3.0 61.8 15.3 3.3 50.6 19.5 2.9 56.6 

1.4 �$8#A/�5$/D01�<�/�%:$ 15.6 2.4 37.8 31.2 2.3 72.7 20.4 2.8 57.1 11.8 2.6 30.4 10.4 2.8 28.6 17.9 2.6 45.3 

1.5 ���3:D%?L5��/<L��:��/9�/��5H5D2=$ 14.4 2.5 36.7 45.5 2.4 110.4 51.0 3.2 165.3 30.4 3.0 91.2 10.4 3.0 30.8 30.3 2.8 86.9 

1.6 ���3:�M;D��:D2=$ 16.7 2.3 38.9 37.7 2.4 89.6 24.5 3.1 75.5 17.6 2.9 52.0 8.8 2.6 22.7 21.1 2.7 55.7 

2.ģ �:%�-%:�-                    

2.1 �:%�%:�%�<��9�/�=��/:��:%�%:�%/ģ
��5�D�/=L$�D2���:��:%�%:�% 

35.6 3.56 126.7 

 

53.2 3.2 168.8 

 

77.6 3.6 277.6 

 

80.4 

 

3.6 

 

290.2 

 

60.7 2.4 142.9 61.5 

 

3.3 201.2 

2.2 �90�/<29$G��:%�9��=L$:� :3�8 24.4 2.7 65.6 39.0 3.0 115.6 28.6 3.1 87.8 12.7 2.8 35.3 5.8 3.3 19.5 22.1 3.0 64.8 

2.3 ���3:�:%G�� ?M��=L29��%�:�D��: 30.0 2.9 85.6 41.6 2.9 122.1 32.7 2.9 93.9 25.5 3.0 76.5 6.2 3.2 19.8 27.2 3.0 79.6 

2.4 ���3:H#�#=�=L�5�%� 36.7 3.7 134.4 40.3 3.4 135.1 53.1 2.9 155.1 40.2 3.8 151.0 5.5 3.4 18.5 35.2 3.4 118.8 

3.ģ �:%2:$:/�A'F,�                    

3.1 H!!�:�<�Jģ�9�JģD����:��%9M� 34.4 2.4 83.3 27.3 2.0 53.2 34.7 2.6 89.8 17.6 2.2 39.2 12.0 3.4 40.3 25.2 2.5 61.2 

3.2 ���3:�M;�%8�:H3/5�5�/H#�H3/ 22.2 2.6 56.7 14.3 2.2 31.2 24.5 3.0 73.5 16.7 2.4 40.2 13.3 3.0 39.6 18.2 2.6 48.2 

3.3 ���3:�:%%8�:$�M;ģD���ģ��5%8�:$
�M;�;%@�D2=$3:$ģ�M;��/#�9� 

44.4 2.6 114.4 

 

26.0 2.9 74.0 

 

49.0 2.8 138.8 

 

18.6 

 

3.3 

 

61.8 

 

19.2 2.9 56.2 31.4 

 

2.9 89.0 
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!:/:�#=Lģ8-12 ģ�5&D�!ģ�/:-D��-��%ģE/8/8 9&�/:-�5�(/�/8#&#=L-=5.A�D <-G%��/���5%�:/��52/�:�F�/��:/7�:��:/2;//��/9M�#=Lģ1 (!�5) 
'/8D K%(/�/8#& 

(D/=.�!:-59% 9&�/:-2;�9�) 
29��:ģ1 29��: 2 29��: 3 29��:ģ4 29��:ģ5 ,:*//-ģ5 29��: 
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�/:- 
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D�� 

�/:#
D��#��� 

�/:- 

2;�9� 

�5� 

D�� 

�/:#
D��#��� 

�/:- 

2;�9� 

�5� 

D�� 

�/:#
D��#��� 

�/:-2
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D�� 

�/:#
D��#��� 
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D�� 

�/:#
D��#��� 

�/:- 

2;�9� 

4.ģ �:%2@�,:*                    

4.1 ���3:��52@�": 5�:#9$/2@�": �<�/
�@�": �=/<� 

25.6 2.4 60.0 

 

33.8 2.2 72.7 

 

32.7 3.00 98.0 

 

11.8 

 

2.9 

 

34.3 

 

6.8 2.3 15.9 22.1 

 

2.6 56.2 

4.2 D�<�5@�9�<D3�@�:��:%�%:�% 52.2 2.4 123.3 36.4 2.3 83.1 53.1 2.7 144.9 16.7 2.5 42.2 11.0 2.9 31.8 33.9 2.6 85.1 

5.ģ �:%�@�,:*�=/<!                    

5.1 D�<����3:5:��:�%%#/$:D2 �<� 20.0 2.6 52.2 19.5 2.1 41.6 16.3 3.4 55.1 13.7 2.2 30.4 8.8 2.9 25.3 15.7 2.6 40.9 

5.2 �:%��:�E%��:�/�/� 22.2 2.7 58.9 22.1 2.4 53.2 10.2 2.8 28.6 12.7 3.2 40.2 5.5 2.8 15.3 14.5 2.8 39.2 

ģi�5&D�!jģ3#:$�>�ģ59�%:2�/��A��=L%8�@/�:H��%9��/�%8��ģ#=3��/$D���%�5$/8ģD%<L#�:�%�5$/8ģ0-100 
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F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 
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8.5.4 �/:-�: 3/9�(/'/8F.�%�E/8�/:-�9�//2;�9�D-?L5�:/��52/�:�F�/��:/E/�/D2/K� 

1)ģ�/:-�: 3/9�">�(/'/8F.�%�#=L5:�D�< �>M%D-?L5�:/��52/�:�F�/��:/E/�/D2/K� (�8E%%D!K-ģ500 �8E%%) 

�/�:%2;%/��/:#�:�3/9��>��/�%8F$����=LD�<��>M�D#?L5�:%��52%�:�F�%��:%E/�/D2%K��5��/@�#�9/5$�:�ģ �/�:ģF�$
": %/#�/@�#�9/5$�:�#=�/:#�:�3/9�/�:�8D�<��/�%8F$���G��%8D�K���:�Jģi/8 9&-:�jģ2;3%9��@��%8D�K��=L�;�:%
25��:# F�$E��/8�%8D�K�#=�8E��%8�9��/:#2;�9��L;2@�ģ229.4 �8E��ģE/8�8E��2A�2@�ģ313.5 �8E��ģ2;3%9�
�%8D�K�ģ#=�%8D�K��/�%8F$����=L�%8�:���:�3/9�2A�2@�ģ5 59��9�E%�ģ�%8�5���/$ 

59% 9&ģ1. �;G3��:%D�<��:�28�/�E/8%/�D%K/ģE/8�%���5D//:G��:%D�<��:�ģ(313.5ģ�8E��) 

59% 9&ģ2. /����3:�:%�<��9��5��:%�%:�%":$G��%@�D� #3:��%ģ(282.4ģ�8E��) 

59% 9&ģ3. ��/$E�����3:�%:�%H��5$�:�$9L�$?�G�5�:�� (271.8ģ�8E��) 

59% 9&ģ4ģ /����3:G�D%?L5��:%D�<�5@�9�<D3�@�:��:%D�<��:� (261.5ģ�8E��) 

59% 9&ģ5ģ �$:$E/8�%8�:$�:% 9��:D#?5�55�H�2A�2�/���:�J�:#E�/D2���:�E/82�:�=%�H!!�: (255.5ģ�8E��) 

2�/��%8D�K�5?L�J�%:��%:$/8D5=$�ģ�9�ģ!:/:�#=Lģ8-13 

2)ģ�/:-�9�//D�=L./�9&(/�/8#&D�<�/&#=L5:�D�< �>M%D-?L5�:/��52/�:�F�/��:/E/�/D2/K�ģ(D!K-ģ500 �8E%%) 

�/�:��:%2;%/��/:#�9�//G�D�=L$/�9��/�%8��D�<�/��=L5:�D�<��>M�D#?L5�:%��52%�:�F�%��:%E/�/D2%K��5��/@�#
�9/5$�:�ģ �/�:F�$": %/#ģ�/@�#�9/5$�:�#=�/:#�9�//G�D�=L$/�9��/�%8��D�<�/��=L5:�D�<��>M�3/9��:�F�%��:%�;D�<��:%
��52%�:�E/�/D2%K�G��%8D�K���:�J��5���:�E����:��9�55�H�ģF�$E��/8�%8D�K�#=�8E��%8�9��/:#2;�9��L;2@�ģ87.7ģ
�8E��3%?5ģi�9�//G���5���:���5$jģ�?5ģi�:%���9��90�=$": jģ2�/��%8D�K��=L#=�8E��2A�2@�ģ168.8ģ�8E�� 3%?5ģi�9�//
G���5���:�#:�jģ�?5ģi�;G3�����;%@�jģF�$�%8D�K��=L#=�8E���/:#�9�//G�2A�2@�ģ3 59��9�E%�ģ�%8�5���/$ 

59% 9&ģ1 �;G3�����;%@� (168.8ģ�8E�� 3%?5ģi�9�//G���5���:�#:�j) 

59% 9&ģ2.ģ �;G3��:%�%:�%�%<D/�G�/�2�:�=%�H!!�:3�:E����>M� (152.8ģ�8E�� 3%?5ģi�9�//G���5���:�#:�j) 

59% 9&ģ3ģ �;G3����E��/� (133.1ģ�8E�� 3%?5ģi�9�//G��:��/:�j) 

2�/��%8D�K�5?L�J�%:��%:$/8D5=$�ģ�9�ģ!:/:�#=Lģ8-13 
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!:/:�#=Lģ8-13ģ 59% 9&E/8�8E%%�/:-2;�9�ģ�5&D�!ģE/8�/:-D��-��%�5��/:-�: 3/9�!�5'/8F.�%��5�F�/��:/�:��:/2;//�ģ�/9M�#=Lģ1 G%,:*//-ģE/8/:.29��: 
 

(/'/8F.�%�#=L�: 3/9� 
 

29��:ģ1 29��: 2 29��: 3 29��:ģ4 29��:ģ5 ,:*//-ģ5 29��: 
�5� 

D�� 

�/:#
D��#��� 

�/:# 

2;�9� 

�5� 

D�� 

�/:#
D��#��� 

�/:# 

2;�9� 

�5� 

D�� 

�/:#
D��#��� 

�/:# 

2;�9� 

�5� 

D�� 

�/:#
D��#��� 

�/:#2
;�9� 

�5� 

D�� 
�/:#
D��#��� 

�/:# 

2;�9� 

�5& 

D�! 

�/:-
D��-��% 

�/:- 

2;�9� 

1. H#��;G3�D�<�#/":/8ģD�?L5��:�G�� /9��:�
H!!�:ģG��:%�9�D�/?L5��9/%� 

41.1 3.73 153.3 

 

66.2 3.67 242.9 

 

79.6 3.62 287.8 

 

61.8 

 

3.5 

 

216.7 

 

71.1 3.5 246.4 

 

64.0 3.6 229.4 

 

2. ��/$2��D2%<#G3�2": E/�/�5#�5�D#?5��=�>M�ģ
E/8D <L#�@�": �=/<�G3�E���%8�:�� 

42.2 3.76 158.9 

 

63.6 3.69 235.1 

 

79.6 3.49 277.6 

 

75.5 

 

3.5 

 

264.7 

 

86.7 3.4 295.1 

 

69.5 3.6 246.3 

 

3. �;G3��:%D�<��:�28�/�E/8%/�D%K/ģE/8
�%���5D//:G��:%D�<��:� 

62.2 3.98 247.8 

 

66.2 4.14 274.0 

 

79.6 3.79 302.0 

 

93.1 

 

4.2 

 

390.2 

 

91.6 3.9 353.6 

 

78.5 4.0 313.5 

 

4. /����3:�:%�<��9��5��:%�%:�% 53.3 3.83 204.4 66.2 3.63 240.3 77.6 3.66 283.7 90.2 3.9 354.9 93.2 3.5 328.9 76.1 3.7 282.4 

5. ��/$E�����3:�%:�%H��5$�:�$9L�$?�G�5�:�� 51.1 3.93 201.1 64.9 3.60 233.8 75.5 3.65 275.5 87.3 3.9 344.1 87.0 3.5 304.5 73.2 3.7 271.8 

6. /����3:G�D%?L5��:%D�<�5@�9�<D3�@�:��:%
D�<��:� 

60.0 3.57 214.4 

 

66.2 3.69 244.2 

 

75.5 3.70 279.6 

 

82.4 

 

3.7 

 

302.0 

 

78.2 3.4 267.2 

 

72.5 3.6 261.5 

 

7. �$:$E/8�%8�:$�:% 9��:D#?5�55�H�2A�
2� /��� :�Jģ�:#E�/D2���:�E/82�:�=
%�H!!�: 

44.4 4.10 182.2 

 

63.6 3.88 246.8 

 

79.6 3.72 295.9 

 

83.3 

 

3.3 

 

276.5 

 

77.3 3.6 276.0 

 

69.6 3.7 255.5 

 

8. /��/:#D�%=$�G��:%D�<��:��5��%8�:��ģ
D�?L5��:����3:�:%�%:�%�<��9� 

34.4 3.81 131.1 

 

66.2 3.73 246.8 

 

79.6 3.59 285.7 

 

83.3 

 

3.7 

 

304.9 

 

87.7 3.4 301.6 

 

70.2 3.6 254.0 

 

9. �;G3�%8��D0%1��<�#=�/:#�/�5��9/#:�
$<L��>M� 

33.3 3.90 130.0 

 

66.2 3.55 235.1 

 

75.5 3.81 287.8 

 

77.5 

 

3.4 

 

266.7 

 

78.9 3.6 280.5 

 

66.3 3.7 240.0 

 

10. �:%�%83$9���:G����:$�:��:%D�<��:�ģD#?L5
D�%=$�D�=$��9��:%G��%�$���2�/��@��/3%?5
%�%9���:�2�/��@��/ 

40.0 3.61 144.4 

 

 

66.2 3.39 224.7 

 

 

71.4 3.40 242.9 

 

 

78.4 

 

 

3.4 

 

 

267.6 

 

 

85.1 3.3 277.3 

 

 

68.2 3.4 231.4 

 

 

ģi�5&D�!jģ3#:$�>�ģ59�%:2�/��A��=L%8�@/�:H��%9��/�%8��ģ#=3��/$D���%�5$/8ģD%<L#�:�%�5$/8ģ0-100 

ģi�/:-D��-��%jģ3#:$�>�ģ�/:#D��#����5��/�%8���=LD�<��>M�ģ#=3��/$D����8E��ģD%<L#�:�%�5$/8ģ1-5 

ģi�/:-2;�9�jģ3#:$�>�ģ�/:#2;�9��5��/�%8���=L�8D�<��>M�G��:%%9�%A��5��/@�#�9/5$�:�ģF�$ <�:%�:�:��5�D��E/8�/:#D��#���ģ#=3��/$D����8E��%83/�:�ģ1-500ģ�8E�� 



%:$�:��/�:%��<�9�<�:##:�%�:%��5��9�E/8E��H��/�%8��2<L�E/�/�5#ģE/8#:�%�:%�<��:#�%/�25��/�%8��2<L�E/�/�5#ģģ%8$8��52%�:� 
F�%��:%%�H!!�:2:$2=#�/�ģ��/�D�:�A�ģ3ģ%:1�%��A%�8ģ(/�E3/��:���:"<D1�)ģ�5�ģ�:%%�H!!�:��2��#//��E3���%8D�0H�$ 
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!:/:�#=Lģ8-14 ģ59% 9&E/8�8E%%�/:-2;�9�ģ�5&D�!ģE/8�/:-D��-��%�5��/:-�9�//G�D-?L5F�/��:/��52/�:�E/�/D2/K�ģ�:��:/2;//�ģ�/9M�#=Lģ1 G%,:*//-ģE/8/:.29��: 

'/8D K%(/�/8#& 

(D/=.�!:-59% 9&�/:-2;�9�) 
29��:ģ1 29��: 2 29��: 3 29��:ģ4 29��:ģ5 ,:*//-ģ5 29��: 

�5� 

D�� 

�/:#
D��#��� 

�/:# 

2;�9� 

�5� 

D�� 

�/:#
D��#��� 

�/:# 

2;�9� 

�5� 

D�� 

�/:#
D��#��� 

�/:# 

2;�9� 

�5� 

D�� 

�/:#
D��#��� 

�/:#2
;�9� 

�5� 

D�� 
�/:#
D��#��� 

�/:# 

2;�9� 

�5& 

D�! 

�/:-
D��-��% 

�/:- 

2;�9� 

1. �;G3�H#�#=�=L�5�%�2;3%9�/A���: 42.2 3.32 140.0 44.2 3.06 135.1 26.5 2.38 63.3 44.1 3.6 158.8 8.4 3.3 27.9 33.1 3.1 105.0 

2. ���9��90�=$":  35.6 3.50 124.4 39.0 2.70 105.2 20.4 2.40 49.0 45.1 3.1 140.2 5.5 3.5 19.5 29.1 3.0 87.7 

3. �;G3����E��/� 35.6 3.44 122.2 64.9 3.08 200.0 26.5 2.92 77.6 55.9 4.1 226.5 11.4 3.5 39.3 38.9 3.4 133.1 

4. �;G3�����;%@� 61.1 3.45 211.1 66.2 3.12 206.5 40.8 2.95 120.4 59.8 4.0 236.3 16.6 4.2 69.5 48.9 3.5 168.8 

5. �;G3���:�D%?5�/5:�:%�%@��9/ 38.9 3.69 143.3 48.1 3.19 153.2 42.9 2.76 118.4 46.1 3.3 151.0 15.6 3.6 55.8 38.3 3.3 124.3 

6. �;G3� �:%�%:�%�%< D/� G�/� 2�:�=
%�H!!�:3�:E����>M� 

41.1 3.73 153.3 

 

66.2 3.00 198.7 

 

30.6 2.60 79.6 

 

70.6 

 

4.0 

 

282.4 

 

14.9 3.3 50.0 

 

44.7 3.3 152.8 

7. 5:�:0��:$D�H#�28�/�ģD�<�#/":/8
�:�5:�:0 

27.8 3.64 101.1 

 

33.8 3.19 107.8 

 

20.4 2.30 46.9 

 

57.8 

 

3.6 

 

205.9 

 

5.5 3.7 20.5 

 

29.1 3.3 96.4 
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8.5.5 �/:-�< D3K%E/8��5D2%5E%8�5��/@�-!9/5.�:�#=L-=!�5F�/��:/ 

�5��:��:%2;%/��/:#�<�D3K�G�D%?L5��5��/�%8���:���:�2<L�E/�/�5#�=LD�<��>M�E/�/ģG��:%2;%/�$9�H��#=�:%
25��:#�%8�:���>���5�<�D3K�ģE/8��5D2�5E�8D ?L5G��G��:%�%9��%@� 9��:F�%��:%�9M�G���/��:%��52%�:�E/8D#?L5F�%��:%
E/�/D2%K�ģF�$E���D���D%?L5�3/9�Jģ3 ��:�ģ�%8�5���/$ģ��:��:%�%8�:29# 9���F�%��:%ģ��:��:%E��H����3:�/�%8��
2<L�E/�/�5#ģE/8D%?L5�5?L�JģF�$2:#:%�2%@�H��ģ�9��=Mģ 

1)ģ�/:-�< D3K%E/8��5D2%5E%8D�=L./�9&�:/'/8�:29-*9%$� 

(1)ģ�/%#=�:%�%8�:29# 9���E���:%��52%�:�E/8E���:%G�� ?M��=L5$�:��9�D��D ?L5G3��%8�:��H��D�%=$#�/:# %�5# 

(2)ģ�/%#=�:%�%8�:29# 9����/:#��:/3��:E/8��5#A/��:/2:%F�%��:%7G3��%8�:��%9��%:�5$�:���5D�?L5�E/8
�%5��/@#�%8�:���/@�#��:�Jģ5$�:��9L/�>� 

(3)ģ�/%D <L#��5��:��:%�%8�:29# 9���G3�#=�/:#3/:�3/:$ģF�$D� :8�:%�%8�:29# 9���D�=L$/�9��:%D���-���
��5��:��:%�%:�%3%?5�:��/9�%���:�J 

2)ģ�/:-�< D3K%E/8��5D2%5E%8D�=L./�9&�:/ ;D%<%�:/D*?L5/ (/�/8#&F�/��:/ 

(1)ģ�/%�9�G3�#=D��:3��:�=L5;�/$�/:#28�/�G3��A��=L5$A�5:09$E/8�A�G��%�G������%<D/�F�%��:% 
(2)ģ�/%G3��/:#2;�9��9�#:�%�:%��:��/:#�/5�"9$5$�:�D��#�/�ģ�:%��5��9�H#�G3�D�<�5@�9�<D3�@G���/��=L#=�:%��52%�:� 
(3)ģG��%�=�=L�%9 $�2<��5��%8�:��H��%9��/:#D2=$3:$�:��:%��52%�:�F�%��:%ģ�/%#=�:%D$=$/$:�=LD3#:82#

E/8�;D�<��:%��/$�/:#%/�D%K/ 
(4)ģ�/%G3��/:#2;�9�D��� <D01�9��:%/��/�%8����:��:%�%:�%E/8�@��/855��:��:%��52%�:� 
(5)ģ�%�=�=LF�%��:%7�;G3�����;%@�D2=$3:$ģ�/%D%����5#E�#G3��/9��?�2A�2": D�<#F�$D%K/ 
(6)ģ�/%#=�:%2;%/�5:�:%D��:�=L#=�/:#D2=L$��=L�8H��%9��/�%8���:����3:�/:#29L�28D�?5��:��:%��52%�:� 

3)ģ�/:-�< D3K%E/8��5D2%5E%82;3/9&�:/ ;D%<%F�/��:/7 

(1)ģ�/%�;�9��AE/G3��A�%9�D3#:�;D�<��:�G3�E/�/D2%K��:#E���=L�;3��H/� 
(2)ģ�/%�9�G3�#=�%<D/��5�%5-%9�-2���A�F�$2:%2;3%9�%�E�K��=L ģ2;3%9�E��2�:�=ģD ?L5/����3:%�E�K��=L�5�%� 

�=��/:��:%�%:�% 
 

  


