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1. P_ev�ieZgbjm_fhc�^_yl_evghklb�b�ihlj_[ghklv�\�g_c� 
 

AS TankChem oh^ZlZckl\m_l�h�jZaj_r_gbb�gZ�kljhbl_evkl\h�obfbq_kdh]h�l_jfbgZeZ�
\� KbeeZfywkdhc� ahg_� k\h[h^ghc� lhj]h\eb� ih� Z^j_km� me�� D_kd� �:�� IeZgbjm_fZy�
^_yl_evghklv�ij_^ijbylby�–�ljZgablgZy�lhj]h\ey�obfbdZlZfb�q_j_a�ihjl�KbeeZfyw��
AS TankChem� `_eZ_l� ^ey� wlh]h� khhjm^blv� \� KbeeZfywkdhc� k\h[h^ghc� ahg_�
obfbq_kdbc� l_jfbgZe��h[hjhlhf� dhlhjh]h� aZieZgbjh\Zgh�^h� �����fbeebhgZ� lhgg� �\�
i_jki_dlb\_�^h���fbeebhgh\�lhgg��obfbdZlh\�\�]h^� 
 
ObfbdZlu�� ijb[u\Zxsb_� \� `_e_agh^hjh`guo� pbkl_jgZo� gZ� j_dhgkljmbjm_fmx�
`_e_agh^hjh`gmx� \_ldm�� gZijZ\eyxlky� q_j_a� `_e_agh^hjh`gmx� jZa]jmahqgmx�
wklZdZ^m� \� ljm[hijh\h^u� ijh^mdlh\�� q_j_a� dhlhju_� `b^db_� obfbdZlu� ihklmiZxl� \�
_fdhklv�� Hllm^Z� `b^db_� ijh^mdlu� i_j_dZqb\Zxlky� q_j_a� ljm[hijh\h^u� \� lZgd_ju�
`b^dbo�obfbq_kdbo�lh\Zjh\��klhysb_�m�lZgd_jgh]h�ijbqZeZ�\�ihjlm�KbeeZfyw��beb�\�
]jmah\bdb��gZoh^ysb_ky�jy^hf�k�wklZdZ^hc�ih]jmadb�]jmah\bdh\� 
 
F_klhgZoh`^_gb_f� l_jfbgZeZ� aZieZgbjh\Zg� a_f_evguc� mqZklhd� jZaf_jhf� ����
]_dlZjZ� d�x]m� hl� kZgbjh\Zggh]h� ojZgbebsZ� jZ^bhZdlb\guo� hloh^h\� b� d� \hklhdm� hl�
g_nlygh]h�l_jfbgZeZ��gZoh^ys_]hky�\�klZ^bb�kljhbl_evkl\Z��<�gZklhys__�\j_fy�gZ�
wlhc�l_jjblhjbb�gZoh^ylky�kdeZ^�j_Zdlb\h\�:H�Kbef_l�����_fdhklb�jZagh]h�jZaf_jZ�
^ey� ojZg_gby� \� hkgh\ghf� dbkehl�� \h^gh]h� jZkl\hjZ� ZffbZdZ� b� ^jm]bo� j_Zdlb\h\���
`_e_agh^hjh`gZy� \_ldZ�^ey�^hklZ\db� gZ� kdeZ^� obfbdZlh\�b�jZa\Zebgu�g_kdhevdbo�
a^Zgbc��TankChem AS aZieZgbjh\Zeh�j_dhgkljmdpbx�`_e_agh^hjh`ghc�\_ldb�� kghk�
hklZevguo� kms_kl\mxsbo� khhjm`_gbc� b� aZl_f� khhjm`_gb_� gZ� l_jjblhjbb� gh\uo�
iZjdZ� _fdhkl_c�� gZkhkguo�� `_e_agh^hjh`gh]h� jZa]jmahqgh]h� b� Z\lhfh[bevgh]h�
ih]jmahqgh]h� wklZdZ^�� Z� lZd`_� ljm[hijh\h^h\� obfbdZlh\� ba� khhjm`Z_fhc�
`_e_agh^hjh`ghc�klZgpbb�\�l_jfbgZe�b�ba�l_jfbgZeZ�\�ihjl� 
 
Ihjl� KbeeZfyw�� gZb[he__� \hklhqguc� ]em[hdh\h^guc� ihjl� ?\jhi_ckdh]h� KhxaZ�� \�
hldjulbb�dhlhjh]h����hdly[jy������]��ijbgyeZ�mqZklb_�wdhghfbq_kdZy�b�iheblbq_kdZy�
weblZ� Wklhgkdhc� J_kim[ebdb�� \b^yl� \� dZq_kl\_� h^gh]h� ba� ]eZ\guo� ^\b]Zl_e_c�
jZa\blby�B^Z-<bjmfZZ��Ih�hp_gdZf��ihjl�kha^Zkl�^h������gh\uo�jZ[hqbo�f_kl� >��], 
hldjulb_� ihjlZ� lZd`_� kh^_ckl\m_l� ljZgablm�� Z� lZd`_� \hagbdgh\_gbx� b� jZa\blbx�
ij_^ijbgbfZl_evkl\Z�g_�lhevdh�\�ihjlm��gh�b�\h�\k_f�j_]bhg_� 
 
Ihlj_[ghklv�\hafh`ghklv� kha^Zgby� obfbq_kdh]h� l_jfbgZeZ� g_ihkj_^kl\_ggh�
\ul_dZ_l� ba� gZebqby� [eZ]hijbylguo� ^ey� lh\Zjgh]h� ljZgablZ� \hafh`ghkl_c� \� ebp_�
bgnjZkljmdlmju�ihjlZ�KbeeZfyw��KbeeZfywkdhc� k\h[h^ghc� ahgu�b�[eZ]hijbylgh]h�
jZkiheh`_gby� 
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���OZjZdl_jbklbdZ�ahgu�\ha^_ckl\by 
 

�����JZkiheh`_gb_�b�]_h]jZnbq_kdZy�oZjZdl_jbklbdZ 
 

=hjh^� KbeeZfyw�� dhlhjuc� gZoh^blky� gZ� x`ghf� kdehg_� ;Zelbckdh]h� sblZ��
jZa^_ey_lky� gZ� jZkiheh`_gguc� gZ� ijZ\hf� [_j_]m� j_db� Kuld_� `behc� jZchg� b� gZ�
jZkiheh`_gguc� gZ� e_\hf� [_j_]m� ijhfure_gguc� jZchg�� GZoh^ysb_ky� \� klZ^bb�
kljhbl_evkl\Z�`_e_agh^hjh`gZy� klZgpby�ihjlZ�KbeeZfyw�b�g_nlyghc� l_jfbgZe��Z�
lZd`_� ieZgbjm_fu� l_jfbgZeu� khhjm`Zxlky� \� ijhfure_gghc� ahg_��
@_e_agh^hjh`gZy�klZgpby�b�l_jfbgZeu�gZoh^ylky�gZ�]ebgl_��dhlhjuc�jZkiheh`_g�d�
k_\_jm�hl�hkgh\gh]h�rhkk_�LZeebgg-GZj\Z��hl�fhjy�bo�hl^_ey_l�o\hklhojZgbebs_��
gZoh^ys__ky� \� ihke_^g_c� klZ^bb� kZgZpbb�� Ih]jmahqgu_� ijbqZeu� ihjlZ� [m^ml�
khhjm`_gu� d� k_\_jh-\hklhdm� hl� l_jfbgZeh\� gZ� fhjkdhc� iehsZ^b�� aZkuiZgghc� gZ�
f_kl_�o\hklhojZgbebsZ�� 
 

KbeeZfywkdZy� ijhfure_ggZy� ahgZ� jZkiheZ]Z_lky� gZ� l_jjblhjbb�� dhlhjmx� fh`gh�
jZa^_eblv�gZ�^\_�hlebqZxsb_ky�ih�eZg^rZnlm�qZklb�–�ba\_klgydh\h_-i_kqZgbdh\h_�
ieZlh�b�ij_^]ebglh\Zy�ahgZ��GZ�aZiZ^ghc� ]jZgbp_�ijhfure_ggh]h�eZg^rZnlZ�gZ^�
fhj_f� djmluf� mklmihf� \ha\urZ_lky�Iycl_kdbc�h[ju\��D�\hklhdm� ]ebgl�hlklmiZ_l� d�
a_fe_�b�h[jZam_l�^\Z�iheh]bo�mklmiZ��\_jogbc�\�ba\_klgyd_�b�gb`gbc�\�i_kqZgbd_�� 
 

MqZklhd�gZ� ]ebgl_� �lhesbghc�hdheh� ���f���gZ� dhlhjhf�gZoh^ylky�`_e_agh^hjh`gZy�
klZgpby� b� jZa]jmahqgu_� wklZdZ^u�� g_� aZsbs_g� k� lhqdb� aj_gby� ]jmglh\uo� \h^��
l_jjblhjby� ieZlh� jZkqe_gy_lky� [ZedZfb�� \iZ^bgZfb� b� dhleh\ZgZfb�� G_nlyghc� b�
]Zah\uc� l_jfbgZeu�jZkiheZ]Zxlky�gZ�h^ghf� mjh\g_� k�`_e_agh^hjh`ghc� klZgpb_c��
iZjd�_fdhkl_c�obfbq_kdh]h�l_jfbgZeZ�[m^_l�khhjm`_g�[he__��q_f�gZ���f�gb`_�wlh]h�
mjh\gy�� gh� wklZdZ^Z� jZa]jmadb� obfbdZlh\� hklZ_lky� gZ� h^ghc� \ukhl_� k�
`_e_agh^hjh`ghc�klZgbp_c�� 
 
F_klhjZkiheh`_gb_f� aZieZgbjh\Zggh]h� l_jfbgZeZ� \� ijhfure_gghc� ahg_� ]hjh^Z�
KbeeZfyw� \� khhl\_lkl\bb� k� ^_lZevghc� ieZgbjh\dhc� \u[jZg� mqZklhd� gZ� ]ebgl_�
iehsZ^vx�����]Z�gZ��dhlhjuc�jZkiheh`_g�d�x]m�hl�kZgbjh\Zggh]h�o\hklhojZgbebsZ�b�
d�\hklhdm�hl�kljhys_]hky�g_nlygh]h�l_jfbgZeZ��<ukhlZ�ih\_joghklb�jZkiheh`_ggh]h�
gZ� i_kqZgbdh\hc� ih^ihq\_� mqZkldZ� gZ^� mjh\g_f� fhjy� gZoh^blky� \� bgl_j\Ze_�
��������������f�� 
 

K_cqZk�wlh�l_jjblhjby�–�g_[eZ]hmkljh_gguc�imklujv��k_\_jgZy�qZklv�dhlhjh]h�jZg__�
bkihevah\ZeZkv� dZd� kdeZ^� obfbdZlh\� :H� Kbef_l� b� \� aZiZ^ghc� qZklb� dhlhjh]h�
gZoh^blky�\_ldZ�`_e_aghc�^hjh]b� 
 
Khk_^yfb�obfbq_kdh]h� l_jfbgZeZ�y\eyxlky�kZgbjm_fh_�ojZgbebs_�jZ^bhZdlb\guo�
hloh^h\� k� k_\_jZ�� gZoh^ysbcky� \� klZ^bb� kljhbl_evkl\Z� KbeeZfywkdbc� g_nlyghc�
l_jfbgZe�k�aZiZ^Z�b�`_e_agh^hjh`gZy�klZgpby�k�x]Z��K�\hklhdZ�khk_^yfb�y\eyxlky�
_sz� kljhysZyky� \uoh^ysZy� ba� ihjlZ� Z\lhfh[bevgZy�^hjh]Z� b� ihjlh\uc� dhfie_dk�
ih]jZgbqgh]h� dhgljhey� \f_kl_� k� g_h[oh^bfufb� iZjdh\dZfb� b� \kihfh]Zl_evgufb�
a^Zgbyfb� 
 

�����DebfZl�b�^jm]b_�mqblu\Z_fu_�nZdlhju 
 

Ih^� \ebygb_f� fhjy� debfZlm� ih[_j_`vy� K_\_jghc� Wklhgbb� ih� kjZ\g_gbx� k�
m^Ze_gghc� hl� fhjy� l_jjblhjb_c� oZjZdl_jgu� iha^gyy� b� ijhoeZ^gZy� \_kgZ��
hlghkbl_evgh� l_ieZy� b� ^ebggZy� hk_gv�� ]hjZa^h� [hevrZy� ijh^he`bl_evghklv�
kheg_qghc� ih]h^u�� f_gvr__� dhebq_kl\h� hkZ^dh\� b� [he__� kbevgu_� \_lju�� LZd� dZd�
\hklhqgZy�qZklv�Nbgkdh]h�aZeb\Z��dZd�ijZ\beh��abfhc�ihdjulZ�ev^hf��\ebygb_�fhjy�\�
wlh�\j_fy�]h^Z�fbgbfZevgh��?keb�\�Nbgkdhf�aZeb\_�abfhc�fgh]h�ev^Z��gZklmie_gb_�
\_kgu�gZ�ih[_j_`v_�aZiZa^u\Z_l��Hk_gv�h[uqgh�gZklmiZ_l�gZ��-��g_^_eb�iha`_��q_f�
\^Zeb�hl�fhjy� 
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E_^h\u_� mkeh\by� GZj\kdh]h� aZeb\Z� f_`^m� KbeeZfyw� b� Mklv-GZj\hc� y\eyxlky�
^h\hevgh� `_kldbfb� gZ� nhg_� ^jm]bo� jZchgh\� ijb[j_`gh]h� fhjy� Wklhgbb��
>he]h\j_f_ggh_� kj_^g__� dhebq_kl\h� e_^h\uo� ^g_c� ih� ^Zgguf�f_l_hjheh]bq_kdhc�
klZgpbb�Mklv-GZj\u�khklZ\ey_l�ihqlb���f_kypZ������^g_c���;he__�ijh^he`bl_evguc�
e_^h\uc�i_jbh^�bf__lky�ebrv�\�Iyjgmkdhf�aZeb\_������^_gv��b�\�g_dhlhjuo�f_g__�
]em[hdbo�aZeb\Zo�fhjy�f_`^m�hkljh\Zfb��<�kj_^g_f�e_^�ihy\ey_lky�\�Mklv-GZj\_����
^_dZ[jy�� \�KbeeZfyw� gZ� iZjm�^g_c�jZgvr_��>he]he_lgb_�gZ[ex^_gby�ihdZau\Zxl��
qlh�ijb[j_`gh_�fhj_�KbeeZfyw�aZf_jaZ_l�b�\�hlghkbl_evgh�fy]db_�abfu��\�kj_^gb_�
abfu� lhesbgZ�ev^Z�^hklb]Z_l� ��-���kf�b�kj_^g__� dhebq_kl\h�e_^h\uo�^g_c�hdheh�
KbeeZfyw� khklZ\ey_l� ijbf_jgh� ����� H^gZdh� g_h[oh^bfh� bf_lv� \� \b^m�� qlh�
h[jZah\Zgb_�ev^Z�\�ijb[j_`ghf�fhj_�Wklhgbb�hkh[_ggh�baf_gqb\h��Z�lZd`_�lh��qlh�
gZ� nhg_� [hevrh]h� g_ihklhygkl\Z� \� jZagu_� ]h^u� \� ihke_^gb_� ^_kylbe_lby�
gZ[ex^Z_lky�l_g^_gpby�d�ihl_ie_gbx�j_]bhgZevgh]h�debfZlZ��qlh�lZd`_�ijhy\ey_lky�
\�mf_gvr_gbb�e_^ygh]h�ihdjh\Z��<�l_q_gb_�ihke_^gbo����e_l�ih^jy^�gZ[ex^Zehkv�
j_dhj^gh_� dhebq_kl\h� fy]dbo� beb� hq_gv� fy]dbo� abf� ���������� ��������� ���������
�������������������������������������\�dhlhju_�gZ�x`ghf�ih[_j_`v_�Nbgkdh]h�aZeb\Z�
\klj_qZeky�lhevdh�^j_cnmxsbc�e_^� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Jbk�����Jhau�\_ljh\ 
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GZb[he__� \_lj_gufb� f_kypZfb� k_\_jgh]h� ih[_j_`vy� y\eyxlky� yg\Zjv��n_\jZev��
ghy[jv� b� ^_dZ[jv� �kj_^gyy� kbeZ� \_ljZ� gZ� ��-���� \ur_�� q_f� kj_^gyy� ih� ]h^m���
Ijb[ebabl_evgh� kj_^gbfb� y\eyxlky�fZjl�� Zij_ev��fZc� b� hdly[jv��Z�[he__� lbobfb�
y\eyxlky�e_lgb_�f_kypu�–�bxgv��bxev��Z\]mkl�b�k_gly[jv��\_lju�gZ���-����keZ[__�
kj_^g_]h�ih�]h^m�� 
 

Pbdebqghklv�ij_h[eZ^Zxsbo�gZijZ\e_gbc�\_ljh\�f_gy_lky�ih�f_kypZf��<�gZb[he__�
\_lj_gu_� hk_ggb_� b� abfgb_� f_kypu� kbevgh� ij_h[eZ^Zxl�x]h-aZiZ^gu_��x`gu_� b�
aZiZ^gu_� \_lju�� Z� aZl_f� \� Zij_e_�� fZ_�� bxg_� b� bxe_� ohjhrh� \u^_ey_lky� b�
\lhjbqguc� ibd� jhau� \_ljh\� gZ� k_\_j_� beb� k_\_jh-\hklhd_�� LZdbf� h[jZahf�� \�
hkgh\ghf�\_lju�^mxl�hl�a_feb�d�fhjx��GZ�jbkmgd_���ijb\_^_gu�kj_^g_]h^h\u_�jhau�
\_ljh\�gZ�q_luj_o�jZkiheh`_gguo�\[ebab�KbeeZfyw�f_l_hjheh]bq_kdbo�klZgpbyo� 
 

<� lh�\j_fy� dZd� kj_^g_]h^h\Zy�kdhjhklv�\_ljZ�khklZ\ey_l� ����f�k��kj_^gyy�ih� lj_f�
ihke_^gbf�f_kypZf� ]h^Z�khklZ\ey_l�����f�k��Z�kdhjhklv�\_ljZ�\�ljb�e_lgbo�f_kypZ�
khklZ\ey_l� ���� f�k�� FZdkbfZevgh� \hafh`gu_� kdhjhklb� \_ljZ� �ijb[ebabl_evgZy�
qZklhlZ�h^bg�jZa�\����e_l��^ey�Mklv-GZj\u�b�Dmg^Z�khklZ\eyxl�khhl\_lkl\_ggh����b�
���f�k��ijbq_f�jZa�\�]h^�\klj_qZ_lky�\_l_j�kh�kdhjhklvx����f�k�� 
 

<eZ`ghklv�\ha^moZ�^hklb]Z_l�Z[khexlgh]h�fbgbfmfZ�����–�����f[�\�yg\Zj_��n_\jZe_�
b�fZjl_�b�fZdkbfmfZ������–������f[�\�bxg_��bxe_�b�Z\]mkl_��Hlghkbl_evgh�f_gvr_�
\eZ`ghklv�\ha^moZ�\�fZ_�b�bxg_��Kj_^g_]h^h\h_�dhebq_kl\h�hkZ^dh\�khklZ\ey_l�����
ff��GZb[he__�[_^_g�hkZ^dZfb�fZjl�����ff���[hevr_�\k_]h�hkZ^dh\�\�Z\]mkl_�����ff�� 
 

L_q_gby�\�ih\_joghklghf�b�^hgghf� kehyo�GZj\kdh]h� aZeb\Z�bf_xl�jZagu_��bgh]^Z�
^Z`_� ijhlb\hiheh`gu_� gZijZ\e_gby�� Hdheh^hggu_� kdhjhklb� lZd`_� agZqbl_evgh�
f_gvr_��q_f�kdhjhklb�gZ�ih\_joghklb��?keb�gZ�ih\_joghklb�fZdkbfZevgu_�kdhjhklb�
^hklb]Zxl� ��-���kf�k_d��lh�hdheh�^gZ�fZdkbfZevgu_�kdhjhklb�j_^dh�ij_\urZxl� ���
f�k_d�� Fhe� ihjlZ� KbeeZfyw� f_gy_l� kljmdlmjm� l_q_gbc� \[ebab� fheZ�� hkh[_ggh� \�
hdheh^hgguo�kehyo��gZijZ\eyy�fZkku�\h^u�ba�ahgu�\[ebab�^Zf[u�\�hldjulh_�fhj_� 
 
L_q_gby� ih\_joghklgh]h� kehy� gZoh^ylky� \� ohjhr_c� dhjj_eypbb� k� \_ljZfb� gZ^�
GZj\kdbf�aZeb\hf��<_jlbdZevgu_�kdhjhklb�\�ohjhr_c�dhjj_eypbb�k�ih\_joghklgufb�
l_q_gbyfb��<_lju�aZiZ^guo�gZijZ\e_gbc�b�\�[hevrbgkl\_�kemqZ_\�lZd`_�k_\_jguc�b�
x`guc� \_l_j� \uau\Zxl� himkdZgb_� \h^guo� fZkk�� <hklhqgu_� \_lju� \uau\Zxl�
ih^gylb_� \h^guo� fZkk� ba� gb`gbo� keh_\� gZ� ih\_joghklv�� <_jlbdZevgu_� kdhjhklb�
h^gh]h�ihjy^dZ�k�]hjbahglZevgufb� 
  

�����KhpbZevgZy�b�wdhghfbq_kdZy�kj_^Z 
 

Bklhjby� \hagbdgh\_gby� b� jZa\blb_� KbeeZfyw� dZd� ijhfure_ggh]h� ]hjh^Z� K_\_jh-
\hklhqghc�Wklhgbb�hij_^_eyebkv�_]h�jZkiheh`_gb_f�gZ�k_\_jh-\hklhqghc� ]jZgbp_�
keZgp_\hc� ahgu�� <� ����-��� ]h^Zo� Wklhgkdbc� FZkeyghc� Dhgkhjpbmf� k� ihfhsvx�
R\_^kdh]h� dZiblZeZ� ihkljhbe� \� LxjkZfyw� keZgp_i_j_]hgguc� aZ\h^�� lZd`_� [ueb�
khhjm`_gu�we_dljhklZgpby�b�ijbqZe��dhlhjuc�^h�gZrbo�^g_c�g_�^hr_e��lZd�dZd�[ue�
jZajmr_g�� I_j_^� <lhjhc� fbjh\hc� \hcghc� ^_yl_evghklv� aZ\h^Z� Zdlb\babjh\ZeZkv��
dh]^Z� bgl_j_k� d� ijhba\h^kl\m� keZgpZ� � klZeZ� ijhy\eylv� =_jfZgby�� <� \hcg_�
LxjkZfywkdbc� aZ\h^� b� [hevrZy� qZklv� ]hjh^Z� KbeeZfyw� [ueb� mgbqlh`_gu�� Ihke_�
\hcgu�� \� ����� ]h^m�� a^_kv� [ueh� gZqZlh� khhjm`_gb_� gh\h]h� aZk_dj_q_ggh]h� ]hjgh-
obfbq_kdh]h�ij_^ijbylby�b�jZ[hq_]h�ihk_edZ��<�gZqZe_�^ey�ihemq_gby�hdbk_c�mjZgZ�
ijbf_gyeb� keZgp_\mx� jm^m�� gh� \� ��-_� ]h^u� hkgh\guf� kujv_f� klZeb� mjZgh\u_�
dhgp_gljZlu�� ihklZ\ey_fu_� ba� kljZg� <hklhqghc� ?\jhiu�� <� ����� ]h^u�� aZdhgqb\�
i_j_jZ[hldm� mjZgh\uo� jm^�� aZ\h^� [ue� i_j_\_^_g� gZ� ijhba\h^kl\h� j_^dbo� b�
j_^dha_f_evguo�f_lZeeh\�� 
 
F_klguo� aZklZ\beb� mclb�� hkgh\gmx� qZklv� gZk_e_gby� gh\h]h� KbeeZfyw� khklZ\beb�
gZ[jZggu_� \� Jhkkbb� ex^b�� dZd� ki_pbZebklu�� lZd� b� jZ[hqb_�� Ih� wlhc� ijbqbg_�
gZk_e_gb_� KbeeZfyw� \� [hevrbgkl\_� ]h\hjbl� ih� jmkkdbc�� AZ\h^�� h[hjm^h\Zgghc�
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l_ogheh]b_c�\ukhdh]h�mjh\gy��gm`^Zeky�\�ohjhrbo�ki_pbZebklZo�b�ihwlhfm�mjh\_gv�
h[jZah\Zgby�`bl_e_c� ]hjh^Z�KbeeZfyw�kms_kl\_ggh�\ur_�kj_^g_]h�ih�Wklhgbb��D�
gZklhys_fm�\j_f_gb�fgh]b_�ba�gbo�ihdbgmeb�KbeeZfyw� 
 
Ih�^Zgguf�j_]bkljZ�gZjh^hgZk_e_gby�\� ]hjh^_�gZ� ����������� ]��ijh`b\Zeh� ��� ����
q_eh\_d� 
 
Ba�gbo�–  Fm`qbg  ������q_eh\_d 46% 
  @_gsbg  ������q_eh\_d� 54%. 

LZ[ebpZ����� 
@bl_eb�ih�\hajZklguf�]jmiiZf 

<hajZkl Blh]h Ijhp_gl 
0 – 14  2 776 15% 

15 – 64 12 359 69% 
65 - 2 783 16% 

 

GZb[hevr_c�khpbZevghc�ijh[e_fhc�KbeeZfyw��Z�lZd`_�\k_]h�B^Z-<bjmfZZ�y\ey_lky�
[_ajZ[hlbpZ� b� khimlkl\mxsb_� wlhfm� y\e_gby�� <� ����� ]�� ih� ^Zgguf�>_iZjlZf_glZ�
jugdZ�ljm^Z�\�B^Z-<bjmfZZ�aZj_]bkljbjh\Zgguo�[_ajZ[hlguo�[ueh�\�kj_^g_f������
hl� gZk_e_gby� ljm^h\h]h� \hajZklZ�� \� lh� \j_fy� dZd� kj_^gbc� mjh\_gv� [_ajZ[hlbpu� \�
Wklhgbb�khklZ\be�������Ihwlhfm�jZa\blb_�wdhghfbdb�b�kha^Zgb_�gh\uo�jZ[hqbo�f_kl�
q_j_a� wlh� bf__l� \Z`gh_� khpbZevgh_� agZq_gb_� \� j_]bhg_�� Lh�� qlh� ijhp_kku� \�
wdhghfbd_� klZeb� baf_gylvky� \� iheh`bl_evghf� gZijZ\e_gbb�� ihdZau\Z_l�nZdl�� qlh�
^hey�\i_j\u_�aZj_]bkljbjh\Zgguo�[_ajZ[hlguo�\�h[s_f�dhebq_kl\_�[_ajZ[hlguo�\�
B^Z-<bjmfZZ� \� ijhrehf� ]h^m� khklZ\beZ� ������ Z� ih� Wklhgbb� \� kj_^g_f� – 11,6%. 
Gh\u_�jZ[hqb_�f_klZ�h[jZah\Zebkv�bf_ggh_�\�KbeeZfyw� 
 

K_cqZk�bgnjZkljmdlmjZ� ]hjh^Z�KbeeZfyw�\�i_j\mx�hq_j_^v�k\yaZgZ�k�ij__fgbdhf�
[u\r_]h� aZk_dj_q_ggh]h� djmigh]h� aZ\h^Z� –� :H� Kbef_l� =jmii�� dhlhjh_� y\ey_lky�
h^gbf�ba�gZb[he__�djmiguo�jZ[hlh^Zl_e_c�KbeeZfyw�b�K_\_jh-\hklhqghc�Wklhgbb�b�
\� dZq_kl\_� ijhfhlhjZ� jZa\b\Z_l� ij_^ijbgbfZl_evkl\h� \� j_]bhg_��Kha^ZgZ� \Z`gZy�
^ey� jZa\blby� ij_^ijbgbfZl_evkl\Z� k\h[h^gZy� wdhghfbq_kdZy� ahgZ�� dhlhjhc�
mijZ\ey_l� ^hq_jg__� ij_^ijbylb_� :H� Kbef_l� =jmii� :H� Kbef_l� Dbggbk\ZjZ�� B�
khhjm`Zxs__�ihjl�:H�Ihjl�KbeeZfyw�y\ey_lky�^hq_jgbf�ij_^ijbylb_f�:H�Kbef_l�
=jmii�� >ey� ih^^_j`db� ^_yl_evghklb� gZqbgZxsbo� ij_^ijbylbc� \� ����� ]h^m�
:kkhpbZpb_c� Bgdm[Zlhjh\� Ij_^ijbgbfZl_evkl\Z�Wklhgbb� \�KbeeZfyw� [ue� kha^Zg�
bgdm[Zpbhgguc�p_glj� 
 

<�kemqZ_�aZimkdZ�km^h\hc�ebgbb�DhldZ-KbeeZfyw�fh`gh�h`b^Zlv�jhklZ�bg\_klbpbc�\�
lmjbaf� b� ]hklbgbqgh_� ^_eh� \� LhceZ� b� ahg_� hl^uoZ� hdheh� Qm^kdh]h� ha_jZ�� GZ�
gZklhysbc�fhf_gl�ihkljh_g�gh\uc�[Zgguc�b�\h^guc�dhfie_dk�LhceZkdh]h�kZgZlhjby�
LhceZkdb_�L_jfu��\�dhfie_dk_�fuau�FywlZ]mk_�khhjm`Z_lky�gh\Zy�]hklbgbpZ��fuaZ�
DZe\b�ieZgbjm_l�kha^Zgb_�]hevn�iehsZ^db�b�l�^� 
 

<� l_q_gb_�ihke_^mxsbo�e_l�\�g_kdhevdh�jZa� m\_ebqblky� dhebq_kl\h�^\b`msboky�\�
j_]bhg_� ]jmah\bdh\��Wlh� \� k\hx� hq_j_^v� ijb\_^_l� d� g_h[oh^bfhklb� j_dhgkljmdpbb�
rhkk_�LZeebgg-GZj\Z�b�kljhbl_evkl\Z�gh\h]h�fhklZ�q_j_a�GZj\kdmx�j_dm� 
 

L_jjblhjby� ijhfure_ggh]h� jZchgZ� ]hjh^Z� KbeeZfyw� aZgbfZ_l� ihqlb� ���� ]Z� gZ�
e_\hf�[_j_]m�j_db�Kuld_�hl�rhkk_�LZeebgg-GZj\Z�^h�GZj\kdh]h�aZeb\Z� 
 
K_cqZk�d�ijhfure_gguf�ij_^ijbylbyf�fh`gh�ijh_oZlv�k�rhkk_�LZeebgg-GZj\Z�ih�
^\mf� \t_a^guf� ^hjh]Zf�� <� k\yab� k� jZa\blb_f� gh\h]h� ihjlZ� j_Zebamxlky� ijh_dlu�
kljhbl_evkl\Z�Z\lhfh[bevguo�b�`_e_aguo�^hjh]�–�aZ\_jrZ_lky�kljhbl_evkl\h�gh\hc�
`_e_agh^hjh`ghc� klZgpbb�� Z� lZd`_� \_^ms_]h� \� ihjl� rhkk_� \f_kl_� k� lhgg_e_f��
ijhoh^ys_f�ih^�`_e_agh^hjh`gufb�\_ldZfb�� 
 

�����H[ahj�j_amevlZlh\�baukdZgbc�b�fhgblhjbg]Z�hdjm`Zxs_c�kj_^u 
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�������=_hobfbq_kdbc�ZleZk�i_j_]ghcgh]h�]hjbahglZ�ihq\�b�\_jog_]h�kehy�
lhjnyguo�aZe_`_c 

 

Ih� khklZ\e_gghfm� \� ����� ]�� Wklhgkdbf� ]_heh]bq_kdbf� p_gljhf� b� R\_^kdhc�
]_heh]bq_kdhc� kem`[hc� ]_hobfbq_kdhfm� ZleZkm� i_j_]ghcgh]h� ]hjbahglZ� ihq\u� b�
\_jog_]h�kehy�lhjnyguo�aZe_`_c�K_\_jh-\hklhqghc�Wklhgbb�kh^_j`Zgby�g_dhlhjuo�
obfbq_kdbo�we_f_glh\�[ueb�ke_^mxsbfb�>��@� 
 

• ij_h[eZ^Zxs__� kh^_j`Zgb_� mjZgZ� (U) \�i_j_]ghcghf� ]hjbahgl_�ihq\u�K_\_jh-
\hklhqghc�Wklhgbb� \Zjvbjh\Zeh� \�ij_^_eZo� �-�� ]�l��<�ij_^_eZo�KbeeZfywkdh]h�
o\hklhojZgbebsZ�kh^_j`Zgb_�mjZgZ�^hklb]Zeh�����]�l� 

• kh^_j`Zgb_� lZeeby� (Tl) \�hkgh\ghf�[ueh�gb`_� �� ]�l��gZb[hevrb_� dhgp_gljZpbb�
[ueb�k\yaZgu�k�jZchghf�KbeeZfywkdh]h�o\hklhojZgbebsZ� 

• ij_h[eZ^Zxs__�kh^_j`Zgb_�lhjby�(Th) [ueh����-���]�l��\�jZchg_�KbeeZfywkdh]h�
o\hklhojZgbebsZ���-���]�l� 

• ij_h[eZ^Zxs__�kh^_j`Zgb_�\bkfmlZ�(Bi) [ueh�����-�����]�l��\�_^bgbqghf�kemqZ_�
\�ij_^_eZo�o\hklhojZgbebsZ����]�l� 

• ij_h[eZ^Zxs__�kh^_j`Zgb_� dZ^fby� (Cd) [ueh� ���-���� ]�l��kh^_j`Zgby�Cd [ueb�
\ur_�\�KbeeZfyw��\�jZchgZo�DholeZ-Yj\_�b�GZj\Z���-��]�l�� 

 

Ihq\Z� ijhfure_ggh]h� jZchgZ� KbeeZfyw� g_� ih^oh^bl� ^ey� bkihevah\Zgby� \�
k_evkdhohayckl\_gghf� ijhba\h^kl\_�� Ijb� bkihevah\Zgbb� ihq\�� gZijbf_j� \�
ha_e_g_gbb�� h[yaZl_evgh� kgZqZeZ� ke_^m_l� jZ^bhf_ljbq_kdb� ijh\_jblv� mjh\_gv� bo�
aZ]jyag_gghklb� 
 

<� ijhfure_gghf� jZchg_� KbeeZfyw� lZd`_� qZklbqgh� khojZgbeky� ijbjh^guc�
eZg^rZnl�� gh� hg� gZoh^blky� aZ� ij_^_eZfb� ahgu� l_jfbgZeh\� b� `_e_agh^hjh`ghc�
klZgpbb��\�hkgh\ghf�\�aZiZ^ghc�ijb]jZgbqghc�ahg_� ]hjh^Z�KbeeZfyw��=_g_jZevghc�
ieZgbjh\dhc� ]hjh^Z� KbeeZfyw� e_kgu_� ahgu� iehsZ^vx� k\ur_� ���� ]Z� \�
ijhfure_gghf� jZchg_� ijbagZgu� aZsblguf� ha_e_g_gb_f� b� jZklmsbc� lZf� e_k�
ijbgZ^e_`bl�d�dZl_]hjbb�aZsblgh]h�e_kZ��dhlhjuc�g_h[oh^bfh�khojZgblv� 
 

�������Fhgblhjbg]�kZgbjm_fh]h�o\hklhojZgbebsZ 
 

H^ghc� bo� qZkl_c� ijh_dlZ� kZgZpbb� KbeeZfywkdh]h� o\hklhojZgbebsZ� y\ey_lky�
fhgblhjbg]� �lhqg__� i_j\uc� wlZi� fhgblhjbg]Z��� <� k\yab� k� wlbf� ijh\h^blky�
wdheh]bq_kdbc� fhgblhjbg]� kZgbjh\Zggh]h� ojZgbebsZ� jZ^bhZdlb\guo� hloh^h\�
KbeeZfyw� b� _]h� ij_^iheZ]Z_fhc� ahgu� \ha^_ckl\by� k� p_evx� gZ[ex^_gby� aZ�
khklhygb_f�hdjm`Zxs_c�kj_^u�gZ�o\hklhojZgbebs_�b�\�ahg_�_]h�\ha^_ckl\by��aZ�_]h�
\hafh`gufb� kms_kl\_ggufb� baf_g_gbyfb�� Z� lZd`_� hp_gdb� wnn_dlb\ghklb�
hkms_kl\e_gguo�jZ[hl�ih�kZgZpbb� 
 

P_ev� fhgblhjbg]Z� –� \uy\e_gb_� ijh[e_f�� j_r_gb_� dhlhjuo� lj_[m_l� ijbf_g_gby�
kjhqguo�f_j�beb�^Zevg_cr_]h�^hihegbl_evgh]h�bkke_^h\Zgby� 
 

Ih^\b^Zfb� ijh\h^bfh]h� k� ����� ]h^Z� wdheh]bq_kdh]h� fhgblhjbg]Z� kZgbjm_fh]h�
o\hklhojZgbebsZ�b�ijbe_]Zxs_c�d�g_fm�ahgu�y\eyxlky� 
 

- fhgblhjbg]�jZ^bhgmdeb^h\�b�jZ^bZpbb� 
- fhgblhjbg]�fhjkdhc�\h^u� 
- fhgblhjbg]�fhjkdbo�^hgguo�hkZ^dh\� 
- fhgblhjbg]�fhjkdbo�hj]Zgbafh\�b�nZmgu�[_glhkZ� 
- fhgblhjbg]�nbevljZpbhgghc�\h^u�o\hklhojZgbebsZ� 
- fhgblhjbg]�wnn_dlb\ghklb�jZ[hl�ih�kZgbjh\Zgbx� 
- ]_hl_ogbq_kdbc�fhgblhjbg]� 
 
K� Z\]mklZ� ����� ]h^Z� wdheh]bq_kdZy� eZ[hjZlhjby� :H� Wdhkbe� \� jZfdZo� ijh]jZffu�
fhgblhjbg]Z� baf_jyeZ� kh^_j`Zgb_� \� \ha^mo_� jZ^hgZ� b� ^he]h`b\msbo� ZevnZ-   
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Zwjhahe_c��Z�lZd`_�]ZffZ-jZ^bZpbx�gZ�o\hklhojZgbebs_��\[ebab�o\hklhojZgbebsZ�b�
\�]hjh^_�KbeeZfyw��Ba�j_amevlZlh\�fhgblhjbg]Z��lZ[ebpZ������ykgh�\b^gZ�ihablb\gZy�
k\yav� f_`^m� mf_gvr_gbyfb� dhgp_gljZpbc� b� ijh^\b`_gb_f� jZ[hlZ� ih� ihdjulbx�
o\hklhojZgbebsZ��<�lZ[ebp_������ijb\_^_gu�fbgbfZevgu_�b�fZdkbfZevgu_�agZq_gby�
baf_j_gbc��\uiheg_gguo�\�khhl\_lkl\bb�k�ijh]jZffhc�fhgblhjbg]Z�� 
 

LZ[ebpZ���� 
 

J_amevlZlu�\uiheg_gguo�\�jZfdZo�ijh]jZffu� 
fhgblhjbg]Z�baf_j_gbc�jZ^bhZdlb\ghklb� 
k���d\ZjlZeZ������ih���d\ZjlZe����� 

Baf_j_gguc�
iZjZf_lj 

<j_fy GZ�_sz�g_�
ihdjulhc�iehsZ^b�
o\hklhojZgbebsZ 

GZ�iehsZ^b�
o\hklhojZgbebsZ�
k�ijhf_`mlhqguf�

ihdjulb_f 

<[ebab�
o\hklhojZgbebsZ < 

�����f 

 
<�]hjh^_� 
KbeeZfyw 

=ZffZ-
jZ^bZpby 
(fdA\�q) 

2002 

2003 

2004 

1,7...1,9 

1,3...1,9 

1,25...1,75* 

0,29...0,36 

0,74... 1,57 

1,25...1,75* 

0,07...0,12 

0,08...0,13** 

0,07...0,15 

0,08...0,15 

0,10...0,16 

Kh^_j`Zgb_�
jZ^hgZ�\�
\ha^mo_ 
 (;d/f3) 

2002 

2003 

2004 

68...340 

35...478 

20...173 

20...60 

23...95 

18...130 

- 
16...39 

4...44 

7...27 

Kh^_j`Zgb_�
^he]h`b\msbo�

ZevnZ-Zwjhahe_c�\�
\ha^mo_ 
(f;d/f3) 

2002 

2003 

2004 

- - 
2,4...7,5 

<0,3...4,6 

<0,3...2,0 

7,0...2,0 

<0,2...2,7 

<0,3...0,9 

4-´  ih�\k_f�imgdlZf�dZd�g_ihdjulhc�iehsZ^b��lZd�b�iehsZ^b�k�ijhf_`mlhqguf�ihdjulb_f 
�^h���d\ZjlZeZ������]� 
 

<� jZfdZo� ijh]jZffu� fhgblhjbg]Z� g_ihkj_^kl\_ggh� gZ� l_jjblhjbb� obfbq_kdh]h�
l_jfbgZeZ�baf_jy_lky�ebrv�kh^_j`Zgb_�\�\ha^mo_�ZevnZ-Zwjhahe_c��dhlhjh_�\������
]h^m�khklZ\eyeh������������\������]h^m�<0,4…����b�\������]h^m����������f;d�f3). 
 

OjZgbebs_� jZ^bhZdlb\guo� hloh^h\� ihke_� aZ\_jr_gby� jZ[hl� ih� kZgZpbb� g_� [m^_l�
ij_^klZ\eylv� hiZkghklb� ^ey� hdjm`Zxs_c� kj_^u� b� ^ey� khhjm`Z_fuo� ih� khk_^kl\m�
ijhfure_gguo�h[t_dlh\�� 
 

�������Hp_gdZ�khklhygby�ihq\u�b�ih^ihq\_gghc�\h^u 
 

Gb`_ijb\_^_ggZy� hp_gdZ� khklhygby� ihq\u� b� ih^ihq\_gghc� \h^u� y\ey_lky�
\u^_j`dhc�ba�hlq_lZ�ih�hp_gd_�khklhygby�ihq\u�b�ih^ihq\_gghc�\h^u��\uiheg_gghc�
\������]h^m�LZjlmkdbf�]_h^_abq_kdbf�hl^_ehf�REIB OÜ [22]. 
 

<h� \j_fy� \uiheg_gby� ihe_\uo� jZ[hl� �Zij_ev�� fZc� ����� ]��� ih^ihq\_ggZy� \h^Z�
gZoh^beZkv� \ur_� \k_]h� \� kd\Z`bg_�� \uiheg_gghc� \� x]h-aZiZ^ghf� m]em�
bkke_^h\Zgghc� l_jjblhjbb�� gZ� ba\_klgydh\hf� mklmi_� �habs = ������ f��� <� kd\Z`bg_��
\uiheg_gghc�i_j_^�rlhevg_c�jm^gbdZ��ih^ihq\_ggZy�\h^Z�gZoh^beZkv�gZ�\ukhlghc�
hlf_ld_� ������ f�� <� hklZevguo� kd\Z`bgZo�� \uiheg_gguo� \� x]h-aZiZ^ghf� m]em�
l_jjblhjbb� i_j_^� ba\_klgydh\uf� mklmihf�� Z[khexlghc� \ukhlhc� mjh\gy�
ih^ihq\_gghc�\h^u�baf_jbeb�������������f��Mjh\_gv�ih^ihq\_gghc�\h^u�kgb`Z_lky�\�
k_\_jh-\hklhqghf� gZijZ\e_gbb� �ih� gZijZ\e_gbx� d� fhjx��� <� p_gljZevghc� qZklb�
bkke_^h\Zgghc� l_jjblhjbb� ih^ihq\_ggZy� \h^Z� gZoh^blky� gZ� Z[khexlghc� \ukhl_�
��������������f�b�gZ�k_\_jh-\hklhqghf�djZx�gZ�Z[khexlghc�\ukhl_��������������f�� 
 
<_jogbc� [_agZihjguc� kehc� ih^ihq\_gghc� \h^u� gZoh^blky� \� gZkuib�� \� keh_�
f_edh]h�djmigh]h� i_kdZ� b� \� \_jog_c� f_g__� ]ebgbklhc� qZklb� kehy� ]ebgbklh]h�
Ze_\jblZ�Ze_\jblh\hc�]ebgu��Kehc�]ebgbklh]h�Ze_\jblZ�Ze_\jblh\hc�]ebgu�y\ey_lky�
gZ� l_jjblhjbb� hlghkbl_evgh� \h^hg_ijhgbpZ_fuf� keh_f�� gZoh^ysbcky� \�
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jZkiheh`_gguo� ih^� keh_f�ehdZevghf�fhj_g_�b�i_kqZgbd_� \lhjhc� ieZkl� ]jmglh\uo�
\h^� iblZ_lky� hkZ^dZfb�� \h^hc�� gZl_dZxs_c� ba� ]hjbahglZ� ]jmglh\uo� \h^� hj^h\bdZ�
ba\_klgydh\h]h� ieZlh�� Z� lZd`_� \h^hc�� gZl_dZxs_c� ih� hkgh\ghfm� ljZgkihjlghfm�
rlj_dm� jm^gbdZ�� <_jogbc� ]hjbahgl� ih\_joghklguo� \h^� ^j_gbjmxl� ljZgr_y��
\udhiZggZy�ih�x]h-\hklhqghfm�djZx�bkke_^h\Zgghc�l_jjblhjbb��b�jZkiheh`_gguc�d�
k_\_jh-\hklhdm�hl�l_jjblhjbb�mklmi� 
 

<�hlh[jZgguo�ba�kd\Z`bg�ijh[Zo�ihq\u�b�ih^ihq\_gguo�\h^�hij_^_ebeb�kh^_j`Zgby�
ke_^mxsbo� hiZkguo� \_s_kl\�� As, Cu, Mo, Ni, Pb, Se, U, V, Zn, n_gheu� b�
g_nl_ijh^mdlu� 
 

Ba�\uiheg_gguo�eZ[hjZlhjguo�ZgZebah\�y\kl\h\Zeh��qlh�kh^_j`Zgb_�mjZgZ�\�ijh[Zo�
ih^ihq\_gghc� \h^u� [ueh� \� bgl_j\Ze_� ����o��-5�������o��-4� ]�e��<� aZdhgh^Zl_evkl\_�
Wklhgkdhc� J_kim[ebdb� g_� mdZaZgh� ij_^_evguo� ghjf� kh^_j`Zgby� mjZgZ� \�
ih^ihq\_gguo�\h^Zo��Kh^_j`Zgby�lZdbo�hiZkguo�\_s_kl\��^ey�dhlhjuo�ij_^_evgu_�
agZq_gby� g_� mklZgZ\eb\Zxlky�� hp_gb\Z_lky� gZ� hkgh\Zgbb� wdki_jlghc� hp_gdb�� >ey�
ihemq_gby�hp_gdb�dhgkmevlbjh\Zebkv�kh�ki_pbZebklZfb�JZ^bZpbhggh]h�p_gljZ 
 

<u\h^u�gZ�hkgh\Zgbb�\uiheg_gguo�ZgZebah\� 
 

1. Ih^ihq\_ggZy� \h^Z� \� q_luj_o� bkke_^h\Zgguo� f_klZo� ba� iylb� aZ]jyag_gZ�
fheb[^_ghf� b� \� h^ghc� ba� kd\Z`bg� lZd`_� b� g_nl_ijh^mdlZfb�� <� h^ghc�
kd\Z`bg_�ba�iylb�khklhygb_�ih^ihq\_gghc�\h^u�m^h\e_l\hjbl_evgh_� 

 

2. Jbkd�a^hjh\vx��bkoh^ysbc�ba�hij_^_e_ggh]h�\�ih^ihq\_gghc�\h^_�mjZgZ��ih�
keh\Zf� ki_pbZebklh\� JZ^bZpbhggh]h� p_gljZ� y\ey_lky� fZj]bgZevguf�� _keb�
\h^Z�g_�ihiZ^Z_l�\�hj]Zgbaf�q_eh\_dZ��g_�bkihevam_lky�\�dZq_kl\_�iblv_\hc�� 

 
 

3. <� jZkiheh`_gbb� ^\mo� kd\Z`bg� [ueZ� h[gZjm`_gZ� aZ]jyag_ggZy� furvydhf�
ihq\Z�� <� [hevrbgkl\_� bkke_^h\Zgguo� f_kl� khklhygb_� ihq\u�
m^h\e_l\hjbl_evgh_�b�\�hl^_evguo�f_klZo�ohjhr__� 

 
 

<� blh]_� fh`gh� aZdexqblv�� qlh� ih^ihq\_ggZy� \h^Z� \_jog_]h�� g_� ih^e_`Zs_]h�
bkihevah\Zgbx� \h^gh]h� ]hjbahglZ�� gZ� bkke_^h\Zgghc� l_jjblhjbb� aZ]jyag_gZ� b�
khklhygb_�ihq\u�\�h[s_f�m^h\e_l\hjbl_evgh_�� 
 

�����Khklhygb_�fhjkdhc�\h^u 
 

KbeeZfywkdZy� Zd\Zlhjby� GZj\kdh]h� aZeb\Z� ^he]b_� ]h^u� gZoh^beZkv� ih^�
\ha^_ckl\b_f� jZ^bhZdlb\guo� hloh^h\� KbeeZfyw� b� ijhba\h^kl\_gguo� hloh^h\�
KbeeZfywkdh]h� aZ\h^Z��<� ��-_� ]h^u� \� o\hklhojZgbebs_�gZijZ\eyeb� �����– 15 000 
lhgg�h[s_]h�ZahlZ�\�]h^��Ohjhrh�jZkl\hjbfu_�\�\h^_�kh_^bg_gby�ZahlZ���nbevljmykv�
q_j_a�^Zf[m�\�Nbgkdbc�aZeb\��ij_\jZlbeb�o\hklhojZgbebs_�\�bklhqgbd�aZ]jyag_gby�� 
 

GZ� hkgh\Zgbb� \uiheg_gguo� \� ����� ]h^m� bkke_^h\Zgbc� ba� o\hklhojZgbebsZ� \�
;Zelbckdh_�fhj_�ihklmiZeZ�[he__������lhgg�ZahlZ�\�]h^��>ey�aZeb\Z�ij_^klZ\eyeb�
hiZkghklv� hklZldb� bkihevah\Zgghc� ijb� i_j_jZ[hld_� ehiZjblZ� Zahlghc� dbkehlu��
GZijZ\e_gb_�\�o\hklhojZgbebs_�[h]Zluo�Zahlhf�k[jhkh\�[ueh�ij_djZs_gh�\������
]h^m� 
 

<�fZ_�b� �bxg_������ ]h^Z�OÜ IPT Projektijuhtimine hj]Zgbah\Zeh�hl[hj�ijh[�ihq\u�\�
jZchg_� lZgd_jgh]h� ijbqZeZ� b�fheZ�� Z� lZd`_�fhjkdh]h� dZgZeZ� ihjlZ�KbeeZfyw��GZ�
l_jjblhjbb�[ueb�\uiheg_gu���kd\Z`bg��ba�dhlhjuo�[ueb�hlh[jZgu����ZgZebah\�^ey�
\uykg_gby�kh^_j`Zgby�\�ihq\_�g_nl_ijh^mdlh\�b�ly`_euo�f_lZeeh\� 
 

J_amevlZlu�hj]Zgbah\Zgguo�OÜ IPT Projektijuhtimine�ZgZebah\�ijh[�ihq\u�h[h[s_ggh�
ihdZaZgu�\�gb`_ijb\_^_gghc�lZ[ebp_����� 
 

Ijh[u�ZgZebabjh\Zebkv�\�eZ[hjZlhjbb�Wklhgkdh]h�=_heh]bq_kdh]h�P_gljZ�� 
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LZ[ebpZ���� 
 

Kh^_j`Zgb_�f_lZeeh\�\�bkke_^h\Zgghc�ihq\_�b�khhl\_lkl\mxs__�p_e_\h_�agZq_gb_ 
 

F_lZee Kh^_j`Zgb_�\�ihq\_���f]�d]� P_e_\h_�agZq_gb_�\�ihq\_���f]�d]� 
Cd < 1 1 
Cr �hl<���^h����� 100 
Cu hl������^h����� 100 
Hg hl�������^h������ 0,5 
Ni �hl�<���^h����� 50 
Pb hl�����^h������ 50 
Co <����\�h^ghc�ijh[_����� 50 
Zn hl������^h����� 200 

 

Khklhygb_� ihq\u� hp_gb\Zeb� ih� ihklZgh\e_gbx� Fbgbkl_jkl\Z� hdjm`Zxs_c� kj_^u�
���� �Ij_^_evgu_�ghjfu� kh^_j`Zgby�hiZkguo�\_s_kl\�\�ihq\_�b� ]jmglh\hc�\h^_��
�Ijbeh`_gb_� I:W� ������ ���� ������ Ij_^klZ\e_ggu_� \� ihklZgh\e_gbb� ij_^_evgu_�
ghjfu�kh^_j`Zgby�hiZkgh]h�\_s_kl\Z�\ujZ`_gu�p_e_\uf�agZq_gb_f�b�ij_^_evguf�
agZq_gb_f� 
 

P_e_\h_�agZq_gb_�–�wlh�kh^_j`Zgb_�hiZkgh]h�\_s_kl\Z�\�ihq\_�beb�]jmglh\hc�\h^_��
ijb�jZ\ghf� dhlhjhfm�beb�f_gvr_f� agZq_gbb� khklhygb_�ihq\u�beb� ]jmglh\hc�\h^u�
ohjhr__�beb�[_ahiZkgh_�^ey�q_eh\_dZ�b�hdjm`Zxs_c�kj_^u� 
 

Ij_^_evgh_� agZq_gb_� –� wlh� lZdh_� kh^_j`Zgb_� hiZkgh]h� \_s_kl\Z� \� ihq\_� beb�
]jmglh\hc� \h^_�� ijb� ij_\urZxs_f� dhlhjh_� agZq_gbb� ihq\Z� beb� ]jmglh\Zy� \h^Z�
aZ]jyag_gZ�b�hiZkgh�^ey�a^hjh\vy�q_eh\_dZ�b�hdjm`Zxs_c�kj_^u��<�aZ\bkbfhklb�hl�
gZagZq_gby� a_fe_ihevah\Zgby� ihklZgh\e_gb_� ijbf_gy_l� jZagu_� ij_^_evgu_�
agZq_gby�^ey�ijhfure_gghc�b�`behc�ahg� 
 

Kh^_j`Zgb_� g_nl_ijh^mdlh\� \� ZgZebabjh\Zgguo� ijh[Zo� [ueh� \� bgl_j\Ze_� ��������
f]\d]��qlh�f_gvr_�p_e_\h]h� agZq_gby� �����f]�d]���Ebrv�\�kd\Z`bg_����kh^_j`Zgb_�
khklZ\beh� ���� f]�d]�� qlh� [hevr_� p_e_\h]h� agZq_gby�� gh� kms_kl\_ggh� gb`_�
ij_^_evgh]h�agZq_gby�^ey�`behc�ahgu������f]�d]�� 
 

Kh^_j`Zgb_�ly`_euo�f_lZeeh\�\�ijh[Zo�[ueh�gb`_�p_e_\h]h�agZq_gby� 
 

>hihegbl_evgu_�baukdZgby�[ueb�hj]Zgbah\Zgu�AS Merin \�bxe_�b�Z\]mkl_������>��@��
Ba� ^hgguo�fhjkdbo� hkZ^dh\� [ueh� hlh[jZgh� ��� ijh[� ^ey� hij_^_e_gby� kh^_j`Zgby�
ly`_euo� f_lZeeh\� b� g_nl_ijh^mdlh\�� Djhf_� lh]h�� ba� r_klb� ijh[� hij_^_ebeb�
]jZgmehf_ljbq_kdbc�khklZ\�ihq\u�b�^bZf_lj�njZdpbb��>hggu_�ijh[u�ZgZebabjh\Zeb�
\� P_gljZevghc� EZ[hjZlhjbb� Wklhgkdh]h� P_gljZ� Wdheh]bq_kdbo� Bkke_^h\Zgbc�
�kh^_j`Zgb_�ly`_euo�f_lZeeh\�b�g_nl_ijh^mdlh\��b�\�=_hl_ogbq_kdhc�eZ[hjZlhjbb�
�]jZgmehf_ljbq_kdbc�khklZ\�� 
 

<h� \k_o� ZgZebabjh\Zgguo� ijh[Zo� kh^_j`Zgb_� dZd� ly`_euo� f_lZeeh\�� lZd� b�
g_nl_ijh^mdlh\�[ueh�gb`_�p_e_\uo�b�ij_^_evguo� agZq_gbc��Ml\_j`^_gby�h�
ij_^iheZ]Z_fhf�aZ]jyag_gbb�fhjkdhc�\h^u�b�fhjkdh]h�^gZ�g_�ih^l\_j^bebkv� 
 

Bkke_^h\Zgby� ^hgguo� fhjkdbo� hkZ^dh\�� ijh\_^_ggu_� \� khhl\_lkl\bb� k�
j_dhf_g^Zpbyfb� HELCOM �dhg\_gpbb� h� aZsbl_� fhjkdhc� kj_^u� Ijb[Zelbckdh]h�
j_]bhgZ��O_evkbgdkdhc�dhg\_gpbb���ihdZau\Zxl��qlh�\�jZchg_�m]em[ey_fhc�Zd\Zlhjbb�
ihjlZ�KbeeZfyw�b�ahgu�ih\hjhlZ�km^h\�aZ]jyag_gby�ihq\u�g_l�� 
 

<� k\yab� k�fhgblhjbg]hf� kZgbjm_fh]h� o\hklhojZgbebsZ� lZd`_� ihklhyggh� ke_^yl� aZ�
khklhygb_f� fhjy� \� ahg_� \ha^_ckl\by� o\hklhojZgbebsZ�� JZa� \� ]h^� hij_^_ey_lky�
kh^_j`Zgb_�hiZkguo�\_s_kl\�\�fhjkdhc�\h^_��^hgguo�hkZ^dZo�b�fhjkdbo�hj]ZgbafZo�
�^hggu_�jZkl_gby��nZmgZ�b�ju[u�� 
 

Fhgblhjbg]�fhjkdhc�\h^u�ijhba\h^blky�\�lhqdZo�  
SW31 – �\�500 f�d�k_\_jm�hl�Iycl_kdh]h�fukZ 
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SW32 – �\���00 f�d�k_\_jm�hl�Iycl_kdh]h�fukZ 
SW33 – �\��500 f�d�k_\_jm�hl�Iycl_kdh]h�fukZ 
SW34 – �\���00 f�d�k_\_jm�hl�Iycl_kdh]h�fukZ 

 

<� gb`_ijb\_^_gghc� lZ[ebp_� ���� ij_^klZ\e_gu� j_amevlZlu� lj_o� i_j\uo� pbdeh\�
fhgblhjbg]Z�fhjkdhc�\h^u� 

LZ[ebpZ���� 
J_amevlZlu�fhgblhjbg]Z�mqZkldZ�fhjy 
\�ahg_�\ha^_ckl\by�o\hklhojZgbebsZ 

 

IZjZf_lju SW 31 SW32 SW 33 SW 34 SW 31 SW 32 SW 33 SW 34 SW 31 SW 32 SW 33 SW34 
 
 :\]mkl 2002 :\]mkl 2003 :\]mkl 2004 

Ba�f]�e 0,073 0,063 0,071 0,077 r  0 ,0 7 2  0,082 0,074 0,080 0,082 0,094 0,077 0,076 
Zn�f]�e 0,02 0,014 0,013 0,02 0,02 0,014 0,030 0,024 0,013 0,016 0,016 0,017 
Cu�f]�e 0,0066 0,0059 0,0059 0,0066 0,0079 0,0079 0,0073 0,0097 0,0088 0,0093 0,0088 0,0109 
Cd �f]�e < 0 , 0 0 0 2  <0,0002 < 0 ,0 0 0 2  < 0 ,0 0 0 2  < 0 ,0 0 0 2  < 0 ,0 0 0 2  < 0 ,0 0 0 2  <0,0002 < 0 ,0 0 0 2  < 0 ,0 0 0 2  < 0 ,0 0 0 2  <0,0002 
Pb f]�e < 0 , 0 0 2  <0,002 < 0 ,0 0 2  < 0 ,0 0 2  < 0 , 0 0 2  < 0 , 0 0 2  < 0 , 0 0 2  < 0 ,002  < 0 , 0 0 2  < 0 , 0 0 2  < 0 , 0 0 2  <0,002 
Nb f]�e < 0 , 0 2  <0,02 < 0 , 0 2  < 0 , 0 2  < 0 , 0 2  < 0 , 0 2  < 0 , 0 2  < 0 ,0 3  <0,02 < 0 , 0 2  <0,02 <0,02 
Sr f]�e 1,2 1,1 1,1 1,1 0,77 0,78 0,82 0,83 1,0 0,78 0,77 0.81 
U f]�e 0,0005 < 0,00013 0,00039 0,00039 0,0039 0,0052 0,00033 <0,00013 0,00013 0,00039 0,00013 0,00026 

Th f]�e < 0 , 0 2  <0,02 < 0 , 0 2  < 0 , 0 2  < 0 , 0 2  < 0 , 0 2  < 0 , 0 2  < 0 , 0 2  <0,02 < 0 , 0 2  <0,02 < 0 , 0 2  
Ra-226 ;d�e - - - - - - - - - - - - 

pH 7,9 8 8,1 8,1 8,2 8,2 8,1 7,7 7,9 8,0 8,0 8,0 
ijh\h^bfhklv 

f]�e 5850 6169 6327 6237 5780 5990 6200 6230 7500 6115 5940 6015 

kmoh_�
\_s_kl\h f]�e 3646 3593 3570 3536 3705 3799 3942 3960 4948 4000 3784 3909 

kmki_gaby 
f]�e 5 7 4 4 8 9 5 7 11 5 4 <2 

CODCr, f]2�e 60 35 54 52 72 80 58 74 67 64 68 62 
CODMN f]O/e 7,8 7,7 7,7 8 - - - - - - - - 

F�f]�e 0,421 0,28 0,274 0,316 0,355 0,362 0,347 0,317 0,585 0,306 0,273 0,235 
SO4 f]�e 266 258 269 254 313,6 290,5 299,6 313,6 203,7 316,9 291,3 280.6 

NH4 f]�e 0,41 < 0 , 0 5  0,08 < 0 , 0 5  < 0 , 0 5  0,16 0,06 < 0 , 0 5  0,17 0,07 0,14 0,07 
NO2 f]�e 0,032 0,004 0,003 0,003 0.018 0,005 0,021 < 0 ,0 0 3  0,004 0,017 0,014 0,018 
NO3 f]�e <O,4 <O,4 <O,4 <0,4 <O,4 <O,4 <O,4 <O,4 <O,4 <O,4 <O,4 <O,4 
Ntot f]�e 1.5 1,2 1,1 1,2 1,2 1,2 1,1 1,4 0,34 0,67 0,47 0,52 
Ptot, f]�e 0,009 0,008 0,008 0,007 0,03 0,088 0,018 0,018 0,046 0,024 0,035 0,024 

 

J_amevlZlu�g_�hlebqZxlky�hl� kj_^gbo� ihdZaZl_e_c� l_o�`_� dhfihg_glh\� \�Nbgkdhf�
aZeb\_� 
 

�����Khklhygb_�Zlfhkn_jgh]h�\ha^moZ 
 

<� ]hjh^_� KbeeZfyw� \� i_jbh^� ����-����� bf_eb� f_klh� kemqZy� aZ]jyag_gby� \ha^moZ�
iuevx��ZffbZdhf��nlhjbkluf�\h^hjh^hf� �HF) b�nlhjb^Zfb��Z�lZd`_�kheyf�k_jghc�
dbkehlu�� <� i_jbh^� ����-����� dZq_kl\h� Zlfhkn_jgh]h� \ha^moZ� \� ]hjh^_� KbeeZfyw�
dhgljhebjh\Zeb�eZ[hjZlhjbb�<bjmfZZkdh]h�P_gljZ�Wdheh]bq_kdbo�Bkke_^h\Zgbc� b�
:H�Kbef_l��<������]��\�h^ghf�kemqZ_�^h�����jZaZ�ij_\ukbeb�agZq_gb_�SPV1 ZffbZdZ�
b� \� ��� kemqZyo� ^h� lj_o� jZa� ij_\ukbeb� agZq_gb_� SPV1� iueb� �l\_j^u_� qZklbpu���
dhlhju_� khklZ\eyxl� khhl\_lkl\_ggh� ����fd]�f3�b� ����fd]�f3��Ih�^Zgguf�ZgZebah\��
ijh\_^_gguo� \� l_q_gb_� ^\mo� f_kyp_\� ����� ]�� �fZc-bxgv��� ij_^_evgu_� agZq_gby�
mjh\g_c� aZ]jyag_gby� mdZaZggufb� dhfihg_glZfb� g_� ij_\urZebkv�� Ih� ^Zgguf�
Wdheh]bq_kdhc�eZ[hjZlhjbb�:H�Wdhkbe�gZ]jmadZ�aZ]jyag_gby�]hjh^Z�KbeeZyfyw�b�_]h�
hdj_klghkl_c� \� ihke_^gb_� ]h^u� kms_kl\_ggh� mf_gvrbeZkv�� \� i_jbh^� ����-2002 
kh^_j`Zgb_�\j_^guo�\_s_kl\�\�\ha^mo_�]hjh^Z�g_�ij_\urZeh�ij_^_evguo�agZq_gbc�
mjh\g_c�aZ]jyag_gby�Zlfhkn_jgh]h�\ha^moZ� 
 

<� ]hjh^_�KbeeZfyw�b�\� ahg_� k\h[h^ghc� lhj]h\eb�\�gZklhys__�\j_fy� ��hkgh\gufb�
ij_^ijbylbyfb� k� f_klgufb� bklhqgbdZfb� aZ]jyag_gby� \ha^moZ� �bf_xsbfb�
jZaj_r_gby�gZ� aZ]jyag_gby�Zlfhkn_jgh]h�\ha^moZ��y\eyxlky�:H�Kbef_l��:H�LWP�
KbeeZfyw��:H�Wknbe�L_ogh��:H�Ihebnhjf�b�P_e_\h_�Mqj_`^_gb_�KbeeZfywkdZy�
;hevgbpZ��<� k\yab� k� aZ\_jr_gb_f� kljhbl_evkl\Z� g_nlygh]h� l_jfbgZeZ� h`b^Z_lky�
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m\_ebq_gb_�aZ]jyag_gby�\ha^moZ�\h�\lhjhc�iheh\bg_�wlh]h�]h^Z�\�i_j\mx�hq_j_^v�aZ�
kq_l�ZjhfZlbq_kdbo�m]e_\h^hjh^h\�� 
 

:H�Kbef_l 
 

M�:H�Kbef_l�� aZgbfZxs_]hky� ijhba\h^kl\hf� j_^dbo� b�j_^dha_f_evguo�f_lZeeh\��
bf__lky�jZaj_r_gby�gZ�aZ]jyag_gb_�Zlfhkn_jgh]h�\ha^moZ�gZ�\u[jhk�\�Zlfhkn_jm�
������ lhggu� aZ]jyagyxsbo� \_s_kl\� \� ]h^�� ;hevrbgkl\h� ba� wlh]h� dhebq_kl\Z�
khklZ\eyxl� ZffbZd� ������ l�]� b� nlhjbkluc� \h^hjh^� ���� l�]�� HklZevgh_� ]h^h\h_�
dhebq_kl\h� \u[jZku\Z_fuo� \� \ha^mo� aZ]jyagyxsbo� \_s_kl\�� ���� l�� h[jZamxl�
oehjbkluc�\h^hjh^��^\mhdbkv�ZahlZ�b�ZahlgZy�dbkehlZ� 
 

:H�LWP�KbeeZfyw 
 

<� gZklhys__� \j_fy� KbeeZfywkdZy� l_iehwg_j]hp_gljZev� kgZ[`Z_l� ihemq_gguf� ba�
keZgpZ� b� ]ZaZ� l_iehf� ]hjh^� KbeeZfyw�� l_iehf� b� we_dljbq_kl\hf� ij_^ijbylby�
Kbef_l�=jmii��Z�lZd`_�gZqbgZxsb_�^_yl_evghklv�\�k\h[h^ghc�ahg_�ij_^ijbylby�b�
kljhysbcky�ihjl� 
 

<� khhl\_lkl\bb� k� jZaj_r_gb_f� gZ� aZ]jyag_gb_� Zlfhkn_jgh]h� \ha^moZ� :H� LWP�
KbeeZfyw��^_ckl\m_l�^h�������������_fm�jZaj_rZ_lky�\u[jZku\Zlv�\�Zlfhkn_jm�����
����lhggu�aZ]jyagyxsbo�\_s_kl\�\�]h^��hkgh\gmx�qZklv�dhlhjuo�khklZ\ey_l�^\mhdbkv�
m]e_jh^Z� ���� ���� lhgg�� Dhebq_kl\h� \u[jZku\Z_fuo� \� Zlfhkn_jm� SO2, NO2 b� CO 
khklZ\ey_l� ������� l�]�� Dhebq_kl\h� e_lmqbo� hj]Zgbq_kdbo� aZ]jyagyxsbo� \_s_kl\�
khklZ\ey_l� ������ l�]� b� kmffZjgh_� dhebq_kl\h� l\_j^uo� qZklbp� ������ l�]��;_gabgZ� b�
\k_o�ZebnZlbq_kdbo�m]e_\h^hjh^h\�ihiZ^Z_l�\�Zlfhkn_jm�^h������l�]� 
 

Ba�dhl_evghc�LWP�KbeeZfyw�\�Zlfhkn_jguc�\ha^mo�\u[jZku\Z_lky�lZd`_�����lhggu�
ly`_euo�f_lZeeh\�(V, Pb, Hg, Ni, As, Cd, Cr, Cu, Zn) \�]h^��\�l�q��Pb ^h������l�]��Zn ^h�
�����l�]�b�V ^h������l�]� 
 

K� ihfhsvx� hk\Zb\Z_fh]h� kh\j_f_ggh]h� ]Zahfhlhjgh]h� ]_g_jZlhjZ� LWP�KbeeZfyw�
`_eZxl� ih\ukblv� wnn_dlb\ghklv� ijhba\h^kl\Z� wg_j]bb� gZ� l_iehwg_j]hp_gljZeb� b�
kgbablv�mjh\_gv�\u[jhkh\�\�\ha^mo��<�k\yab�k�bkihevah\Zgb_f� ]ZaZ� d� ����� ]h^m�ih�
kjZ\g_gbx� k� mjh\g_f� ����� ]h^Z� `_eZxl� gZ� ��-���� mf_gvrblv� dhebq_kl\h�
\u[jZku\Z_fuo� \� \ha^mo� l\_j^uo� qZklbp�� ^\mhdbkb� m]e_jh^Z�� hdbkb� m]e_jh^Z� b�
^\mhdbkb�k_ju��Z�lZd`_�kdeZ^bjm_fhc�keZgp_\hc�aheu�gZ�F<lq�i_j_^Z\Z_fhc�\�k_lv�
wg_j]bb� 
 

:H�Wknbe�L_ogh 
 

Hkgh\ghc�^_yl_evghklvx�:H�Wknbe�L_ogh�y\ey_lky�ijhba\h^kl\h�nbevljh\Zevguo�
fZl_jbZeh\�bo�ba^_ebc�ba�gbo��<ke_^kl\b_�\hagbdZxs_]h�\�oh^_�ijhba\h^kl\_gghc�
^_yl_evghklb� aZ]jyag_gby� Zlfhkn_jgh]h� \ha^moZ� ij_^ijbylb_� lZd`_� bf__l�
jZaj_r_gb_�gZ�aZ]jyag_gb_�Zlfhkn_jgh]h�\ha^moZ�gZ�\u[jhk�\�\ha^mo�aZ]jyagyxsbo�
\_s_kl\�� Hkgh\gmx� qZklv� \u[jZku\Z_fuo� \� \ha^mo� aZ]jyagyxsbo� \_s_kl\�
khklZ\eyxl� ���-^boehjhwlZg� ������� l�]�� wlbeZp_lZl� b� \k_�^jm]b_� Zp_lZlu� ������ l�]��
Zp_lhg����l�]�b�wlZghe����l�]��Djhf_�lh]h�ba�dhl_evghc�ij_^ijbylby�fh`_l�\u^_eylvky�
^h� ����� l�]� CO2 b� ���� l�]� ^jm]bo� aZ]jyagyxsbo� \_s_kl\� �NO2, CO b� e_lmqb_�
hj]Zgbq_kdb_�kh_^bg_gby�� 
 

:H�Ihebnhjf 
 

:H�Ihebnhjf�ki_pbZebabjm_lky�gZ�ijhba\h^kl\_�ieZklfZkk��>ey�g_ihkj_^kl\_ggh�
\ul_dZxsbo� ba� ijhba\h^kl\_gghc� ^_yl_evghklb� \u[jhkh\� \� \ha^mo� ihemq_gh�
jZaj_r_gb_� gZ� aZ]jyag_gb_� Zlfhkn_jgh]h� \ha^moZ�� gZ� hkgh\Zgbb� dhlhjh]h� :H�
Ihebnhjf�fh`_l�\� ]h^�wfblbjh\Zlv������lhggu�\u[jhkh\��hkgh\gmx�qZklv�dhlhjuo�
khklZ\eyxl�mdkmkgZy� dbkehlZ��fmjZ\vbgZy� dbkehlZ�b�Zg]b^jb^�hj]Zgbq_kdbo� dbkehl��
blh]h������l�]��HklZevgmx�qZklv������l�]�h[jZamxl�klbjhe��n_ghe��nhjfZev^_]b^�b�\k_�
Zev^_]b^u�� ZffbZd�� Z� lZd`_� \u^_eyxsb_ky� ba� dhl_evghc� ^\mhdbkv� ZahlZ�� hdbkv�
m]e_jh^Z� b� e_lmqb_� hj]Zgbq_kdb_� kh_^bg_gby�� Ij_^ijbylb_� bf__l� hl^_evgh_�
jZaj_r_gby� gZ� wfbkkbx� \u^_eyxs_cky� ba� dhl_evghc� ^\mhdbkb� m]e_jh^Z� –� blh]h�
������l�]� 
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PM�KbeeZfywkdZy�;hevgbpu 
 

KbeeZfywkdZy� ;hevgbpZ� bf__l� jZaj_r_gb_� gZ� aZ]jyag_gb_� Zlfhkn_jgh]h� \ha^moZ�
^ey� \u[jhkZ� \� Zlfhkn_jm� \u^_eyxsboky� ba� dhl_evghc� kh_^bg_gbc�� Dhebq_kl\h�
h[jZamxsboky� \� dhl_evghc�^\mhdbkb�ZahlZ��hdbkb� m]e_jh^Z�b�e_lmqbo�hj]Zgbq_kdbo�
kh_^bg_gbc�\k_]h�khklZ\ey_l�^h�����l�]� 
 

AZ]jyagyxsb_� \ha^mo� \_s_kl\Z� \k_o� ij_^ijbylbc�� bf_xsbo� jZaj_r_gby� gZ�
aZ]jyag_gb_� Zlfhkn_jgh]h� \ha^moZ�� djhf_� bkoh^ysbo� ba� dhl_evguo� \u[jhkh\� \�
Zlfhkn_jm��jZaebqgu��GZijZ\ey_fu_�\�Zlfhkn_jm�\u[jhku�lj_o�gZb[he__�djmiguo�
dhl_evguo��:H�LWP�KbeeZfyw��:H�Wknbe�L_ogh�b�:H�Ihebnhjf��fh]ml�^\b]Zlvky�\�
klhjhgm�]hjh^Z�KbeeZfyw�ebrv�ijb�k_\_jh-\hklhqguo�b�aZiZ^guo�\_ljZo� 
 

Khklhygb_� Zlfhkn_jgh]h� \ha^moZ� `beh]h� jZchgZ� ]hjh^Z� KbeeZfwy� fh`gh� \�
gZklhysbc�fhf_gl�kqblZlv�ohjhrbf� 
 

����� =_heh]bq_kdh_� khklhygb_� ahgu� kljhbl_evkl\Z�� aZsbs_gghklv�
]jmglh\uo�\h^ 

 

�������=_heh]bq_kdh_�khklhygb_�ahgu�kljhbl_evkl\Z 
 

>ey�hibkZgby� ]_heh]bq_kdh]h� kljh_gby� ahgu��Z� lZd`_� k\hckl\�b� khklhygby�ihq\u�\�
^Zgghf� ljm^_� bkihevah\ZeZkv� \uiheg_ggZy� OÜ REIB hp_gdZ� khklhygby� ihq\u� b�
ih^ihq\_gghc�\h^u�\�ahg_�ijh_dlbjm_fh]h�obfbq_kdh]h�l_jfbgZeZ��h[t_^bg_ggZy�k�
jZg__�\uiheg_ggufb�aZf_jZfb�b�bkke_^h\Zgbyfb�^Zgghc�l_jjblhjbb�>��@� 
 

Ijhfure_ggu_�a^Zgby�jZkiheZ]Zxlky�gZ�ba\_klgydh\h-i_kqZgbdh\hf�ieZlh��<�ahgm�
i_j_^� ]ebglhf� \� jZagu_� \j_f_gZ� kdeZ^bjh\Zebkv� ijhba\h^kl\_ggu_� hloh^u��
OjZgbebs_� jZ^bhZdlb\guo� hloh^h\� b� ahehhl\Ze� we_dljhklZgpbb� g_ihkj_^kl\_ggh�
ijbfudZxl�d�fhjx��Ijbjh^guc�j_ev_n�\�ahg_�kdeZ^bjh\Zgby�hloh^h\�khojZgbeky�\�
g_[hevrhc� kl_i_gb�� Ijbjh^guc� i_kqZgbdh\uc� ]ebgl� khojZgbeky� ebrv� aZ�
ahehhl\Zehf� we_dljhklZgpbb�� \� aZiZ^ghc� qZklb� ahgu�� AZ� o\hklhojZgbebs_f� ]ebgl�
ihohjhg_g� ih^� hloh^Zfb�� <� oh^_� ijh_dlZ� kZgZpbb� o\hklhojZgbebsZ� fZl_jbZe� ba�
ijbe_]Zxsbo� d� o\hklhojZgbebsm� k�x]Z� b� \hklhdZ� mqZkldh\� \udhiZg� ^h� ijbjh^ghc�
ihq\u� b� m\_a_g�� <� j_amevlZl_� o\hklhojZgbebs_� hl^_e_gh� hl� hdjm`Zxs_c� _]h�
l_jjblhjbb�^\mfy�ljZgr_yfb��gZiheg_ggufb�]ebgyguf�wdjZghf�� 
 

<_jogxx� qZklv� ]_heh]bq_kdh]h� jZaj_aZ� jZkkfZljb\Z_fh]h� l_jfbgZeZ� h[jZam_l�
gZkuiv�� LhesbgZ� gZkuib� \� [hevr_c� qZklb� khklZ\ey_l� ���� f� �fZdkbfmf� ����� f���
GZkuiv� bf__l� ]_l_jh]_gguc� khklZ\�� khklhy� ba� f_klguo� i_j_f_s_gguo� ihq\� b�
kh^_j`Z� f_klZfb� [hevrh_� dhebq_kl\h� ba\_klgydh\uo� \Zemgh\� b� ]Zevdb�� Z� lZd`_�
kljhbl_evgh]h�fmkhjZ� 
 

AZ�gZkuivx�ke_^m_l�kehc�fhjkdh]h�i_kdZ�hl�f_edh]h�^h�djmigh]h��Fhsghklv�kehy�\�
hkgh\ghf� f_g__� ���� f�� ebrv� \� x]h-aZiZ^ghc� qZklb� ahgu� fhsghklv� kehy� f_klZfb�
^hklb]Z_l���������f_ljZ� 
 

Ih^� keh_f� f_edh]h�djmigh]h� i_kdZ� gZqbgZ_lky� kehc� ]ebgbklh]h�
Ze_\jblZ�Ze_\jblh\hc� ]ebgu�� h[jZah\Zgguc�fhj_f�b�e_^gbdh\uf�ha_jhf��=em[bgZ�
ih\_joghklb� kehy� hl� ih\_joghklb� a_feb� \� hkgh\ghf� khklZ\ey_l� ����������f�� \�x]h-
aZiZ^ghc� qZklb� ahgu�� ]^_� aZe_]Zxsbc� kehc� i_kdZ� f_klZfb� \udhiZg�� ]em[bgZ�
aZe_]Zgby� kehy�f_gvr_�� ����f_ljZ��Ih\_joghklv� kehy� ihgb`Z_lky� hl�x]h-aZiZ^Z� d�
k_\_jh-\hklhdm�� \� x]h-aZiZ^ghc� qZklb� ahgu� \ukhlgu_� hlf_ldb� ih\_joghklb� kehy�
gZoh^ylky�\�bgl_j\Ze_���������f��Z�gZ�k_\_jh-\hklhqghf�djZx�\�bgl_j\Ze_�������������
f�� Fhsghklv� kehy� m\_ebqb\Z_lky� hl� aZiZ^Z� d� \hklhdm�� GZ� aZiZ^ghf� djZx� ahgu�
bkke_^h\Zgbc� fhsghklv� kehy� \� hkgh\ghf� khklZ\ey_l� ^h� ~�� f�� \� \hklhqghf� m]em�
fhsghklv�kehy�^hklb]Z_l�~��f� 
 

<_jogyy� qZklv� kehy� \� hkgh\ghf� f_g__� ]ebgbklZy�� khklhy� ba� fZehieZklbqgh]h�
Ze_\jblZ� b� ]ebgbklh]h� Ze_\jblZ�� :e_\jbl� ih� [hevr_c� qZklb� iehlguc�� ]ebgbkluc�
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Ze_\jbl�l\_j^uc�b�iheml\_j^uc��Ih�gZijZ\e_gbx�d�]em[bg_�kehc�klZgh\blky�[he__�
]ebgbkluf�� gb`gyy� iheh\bgZ� kehy� \� hkgh\ghf� khklhbl� ba� fZehieZklbqghc�
Ze_\jblh\hc� ]ebgu� b� ]ebgbklh]h� Ze_\jblZ�� dhlhjuc� bf__l� l\_j^mx� b� iheml\_j^mx�
dhgkbkl_gpbx��\�hl^_evguf�f_klZo�ahgZfb�b�\yadmx�b�ihemfy]dmx�dhgkbkl_gpbx���<�
[he__� ]ebgbklhc� qZklb� kehy� lZd`_� ihy\eyxlky� djmibgdb� ]jZ\by� djbklZeebq_kdh]h�
khklZ\Z�� kh^_j`Zgb_� dhlhjuo� \� hkgh\ghf� g_� ij_\urZ_l� ���� <� dZq_kl\_�
ijhf_`mlhqguo�keh_\�\klj_qZ_lky�kf_rZgguc�k�Ze_\jblhf�i_khd��hl�kj_^g_iehlgh]h�
^h�iehlgh]h���j_^dh�lZd`_�kj_^gbc�i_khd�b�djmiguc�i_khd�� 
 

Ih^�keh_f�]ebgbklh]h�Ze_\jblZ�Ze_\jblh\hc�]ebgu�\�hkgh\ghf�gZqbgZ_lky�i_kqZgbd�
gb`g_]h�d_f[jby��=em[bgZ�kehy�i_kqZgbdZ�hl�ih\_joghklb�a_feb�khklZ\ey_l�hl�~��^h�
����� f�� Ih\_joghklv� i_kqZgbdZ� kgb`Z_lky� hl� aZiZ^Z� d� \hklhdm�� gZ� aZiZ^ghf� djZx�
\ukhlgu_�hlf_ldb�ih\_joghklb�kehy�\�bkke_^h\Zgguo�lhqdZo�gZoh^ylky�\�bgl_j\Ze_�
�������� f�� \� lhqdZo� bkke_^h\Zgby�� \uiheg_gguo� \� \hklhqghf� m]em�� aZnbdkbjh\Zeb�
ih\_joghklv� i_kqZgbdZ� gZ� \ukhlghc� hlf_ld_� ����� f�� I_kqZgbd� khklhbl� ba�
i_j_f_`Zxsboky� keh_\� i_kqZgbdZ� k� p_f_glZpb_c� hl� keZ[hc� ^h� kj_^g_c�� Z� lZd`_�
keh_\�i_kdZ�b�Ze_\jblh\hc�]ebgu��^_p_f_glbjh\Z\rbcky�i_kqZgbd�� 
 

IylgZfb� f_`^m� kehyfb� i_kqZgbdZ� b� ]ebgbklh]h� Ze_\jblZ�Ze_\jblh\hc� ]ebgu�
\klj_qZ_lky�ehdZevguc�fhj_g��kh^_j`Zsbc�[hevrh_�dhebq_kl\h�djmiguo�h[ehfdh\�
i_kqZgbdZ� 
 
<� x]h-aZiZ^ghf�� \uklmiZxsbf� gZ� ba\_klgydh\uc� mklmi� m]em� bkke_^h\Zgghc� ahgu�
\_jogxx� qZklv� ]_heh]bq_kdh]h� jZaj_aZ� h[jZamxl� f_edbc� i_khd� b� ba\_klgydh\u_�
\Zemgu�k�hdjm`Zxsbf�bo�i_kdhf��gZ�]em[bg_�����f�hl�ih\_joghklb�a_feb�gZqbgZ_lky�
ba\_klgyd� kj_^g_]h� hj^h\bdZ�� Z� ih^� ba\_klgydhf� i_kqZgbd� gb`g_]h� hj^h\bdZ� b�
^bdlbhg_fh\uc�keZg_p�� 
 

�������AZsbs_gghklv�]jmglh\uo�\h^ 
 

<� ]b^jh]_heh]bq_kdhf� kfuke_� jZchg� KbeeZfyw� h[jZam_l� keh`gmx� kbkl_fm�� ]^_�
\h^hghkgu_�kehb�i_j_f_`Zxlky�\h^hg_ijhgbpZ_fufb��Ih�]_heh]bq_kdhfm�kljh_gbx�
\� jZkiheh`_gghc� gZ� ieblgydh\hc� jZ\gbg_� qZklb� bkke_^m_fhc� l_jjblhjbb� ^he`gh�
bf_lvky� ^\Z� dhfie_dkZ� ]jmglh\uo� \h^� –� ]hjbahgl� ]jmglh\uo� \h^� hj^h\bdZ� \�
ba\_klgydZo� b� ]hjbahgl� ]jmglh\uo� \h^� hj^h\bdZ-d_f[jby�� jZkiheh`_gguc� \�
i_kqZgbdZo� ih^� e_`Zsbfb� ih^� ba\_klgydZfb� ]eZmdhgblh\uf� i_kqZgbdhf�]ebghc� b�
^bdlbhg_fh\ufb�keZgpZfb��y\eyxsbfbky�\h^hg_ijhgbpZ_fufb�kehyfb� 
 

<�khhl\_lkl\bb�k�jZa^_ehf��������ihklZgh\e_gby�IjZ\bl_evkl\Z�J_kim[ebdb������
hl����bxey������]���Ihjy^hd�gZijZ\e_gby�klhqguo�\h^�\�\h^h_f�beb�ihq\m��ahgZfb�k�
g_aZsbs_gghc� ]jmglh\hc� \h^hc� kqblZxlky� dZjklh\u_� ahgu� b� Zev\Zju�� lhesbgZ�
ihdju\Zxs_]h�ih\_joghklv�dhlhjuo�kehy�khklZ\ey_l�f_g__���f��ahgu��ihdju\Zxsbf�
keh_f� dhlhjuo�y\ey_lky�fhj_gZ� lhesbghc�f_g__� ��f� k�nbevljZpbhgguf�fh^me_f�
0,01-����f�kmldb�b�ahgu��ihdju\Zxsbf�keh_f�dhlhjuo�y\ey_lky�kehc�i_kdZ�beb�]jZ\by�
lhesbghc�f_g__����f�k�nbevljZpbhgguf�fh^me_f��-��f�kmldb� 
 

AZgbfZ_fZy� _fdhklyfb� b� jZa]jmahqgufb� wklZdZ^Zfb� l_jfbgZeZ�jZkiheh`_ggZy�gZ�
]ebgl_� ahgZ� �lhesbghc� hdheh� ��� f�� g_� aZsbs_gZ� k� lhqdb� aj_gby� ]jmglh\uo� \h^��
l_jjblhjby� ieZlh� jZkqe_g_gZ� [hevrbf� dhebq_kl\hf� m]em[e_gbc� b� dhleh\Zgh\� >�@��
Mqblu\Zy� mihfygmlmx� \� ih^imgdl_� ������� fhsghklv� ih\_joghklgh]h� kehy� b� _]h�
nbevljZpbhggu_� k\hckl\Z�� l_jjblhjby� obfbq_kdh]h� l_jfbgZeZ� y\ey_lky� ahghc� k�
g_aZsbs_gguf� \_jogbf� keh_f� ]jmglh\hc� \h^u�� ]^_� ih\_joghklgh_� aZ]jyag_gb_�
fh`_l�f_g__��q_f�aZ����^g_c�^hklb]gmlv�]jmglh\uo�\h^�� 
 

<h^hkgZ[`_gb_�]hjh^Z�KbeeZfyw�[Zabjm_lky�gZ�]jmglh\uo�\h^Zo�\h^gh]h�]hjbahglZ�
<hjhgdZ� b� qZklbqgh� gZ� ]jmglh\hc� \h^_� =^h\kdh]h� ]hjbahglZ�� <h^haZ[hj� gZqZeb�
bkihevah\Zlv� \� ����� ]h^m�� <h^Z� [_j_lky� ba� ��� jZaguo� kd\Z`bg�� Ba� jZ[hlZxsbo�
kd\Z`bg���wdkiemZlbjmxlky�[he__����e_l����kd\Z`bg���-���e_l�b���kd\Z`bg�f_g__����
e_l��LZd� dZd� kj_^gbc� \hajZkl� kd\Z`bgu� khklZ\ey_l� ��-���e_l�� \�[eb`Zcr__� \j_fy�
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g_h[oh^bfh� ih^]hlh\blv� ijh]jZffm� ^ey� aZf_gu� Zfhjlbabjh\Zgguo� kd\Z`bg� gZ�
gh\u_��<�]hjh^_�ebd\b^bjh\Zgh���kd\Z`bgu� 
 

Ohly�bkihevam_fuc�\h^guc�]hjbahgl�aZsbs_g�hl�ih\_joghklgh]h�aZ]jyag_gby�keh_f�
]ebgu� lhesbghc� ^h� ��� f�� ijb� g_ZddmjZlghf� aZdjulbb� kd\Z`bg� aZ]jyag_gb_� fh`_l�
ihiZklv� \� \h^guc� ]hjbahgl�� LZd`_� \� jZ[hlZxsbo� kd\Z`bgZo� fh`_l� bf_lv� f_klh�
ijblhd� ba� \_jogbo� \h^guo� ]hjbahglh\� \ke_^kl\b_� dhjjhabb� h[kZ^guo� ljm[��
Ihke_^g__�h[klhyl_evkl\h�h[yau\Z_l�ihklhyggh�dhgljhebjh\Zlv�mjh\_gv�b�dZq_kl\h�
\h^u��qlh�b�^_eZ_lky�gZ�KbeeZfywkdbo�\h^haZ[hjZo� 
 

Bkoh^y� ba� ^Zgguo�fhgblhjbg]Z� ]jmglh\uo� \h^�� dZq_kl\h� \h^u� [ueh� klZ[bevguf� \�
l_q_gb_�\k_]h�kjhdZ�bkihevah\Zgby�\h^haZ[hjh\��Baf_g_gb_�dZq_kl\h�]jmglh\uo�\h^�
\�klhjhgm�mom^r_gby�fh]ml�\uau\Zlv�\�i_j\mx�hq_j_^v�]b^jh]_heh]bq_kdb_�nZdlhju��
\hafh`gZy�bgljmaby�fhjkdhc�\h^u��\hkoh^ys__�^\b`_gb_�]jmglh\hc�\h^u�=^h\kdh]h�
\h^gh]h� ]hjbahglZ�� ijhgbdgh\_gb_� \� \h^guc� ]hjbahgl� \h^u� k� [hevr_c�
fbg_jZebaZpb_c�ba�[he__�]ebgbkluo�\h^guo�]hjbahglh\�jZaj_aZ� 
 
Ohly�]jmglh\Zy�\h^Z�jZkiheZ]Zxsboky�\[ebab�ih\_joghklb�a_feb�\h^guo�]hjbahglh\�
g_�bf__l�ijbjh^ghc�aZsblu��kljhbl_evkl\h�obfbq_kdh]h�l_jfbgZeZ�g_�ij_^klZ\ey_l�
hiZkghklb�^ey�dZq_kl\Z�]jmglh\uo�\h^�\h^haZ[hjh\�]hjh^Z� 
 

�����NZdlhju��\ebyxsb_�gZ�jZkijhkljZg_gb_�\hafh`gh]h�aZ]jyag_gby 
 

AZ]jyag_gb_f�� \hagbdZxsbf� \� j_amevlZl_� ^_yl_evghklb� l_jfbgZeZ�� y\ey_lky�
aZ]jyag_gb_� \ha^moZ�� dhlhjh_� j_]mebjm_lky� jZaj_r_gb_f� gZ� aZ]jyag_gb_�
Zlfhkn_jgh]h� \ha^moZ�� <hagbdZxsb_� \� Z\Zjbcghc� kblmZpbb� \hafh`gu_� ml_qdb�
obfbdZlh\� [he__� ih^jh[gh� jZkkfZljb\Z_l� ZgZeba� jbkdh\�� \uiheg_gguc� \� jZfdZo�
khklZ\e_gby�hlq_lZ�H<HK� 
 

=eZ\gufb� nZdlhjZfb�� \ebyxsbfb� gZ� jZkijhkljZg_gb_� aZ]jyag_gby� \ha^moZ��
y\eyxlky� \_ebqbgu� ml_q_d� b� ijhkZqb\Zgbc�� f_l_hjheh]bq_kdb_� mkeh\by� �\_l_j��
l_fi_jZlmjZ��� ^Z\e_gb_� iZjZ� obfbdZlZ�� iehlghklv� iZjZ� obfbdZlZ� hlghkbl_evgh�
\ha^moZ��h[t_dlu�l_jfbgZeZ�b�hdjm`Zxsb_�_]h�h[t_dlu�b�bo�f_klhgZoh`^_gby� 
 

DZd� y\kl\h\Zeh� ba� imgdlZ� ������ \� kZfuo� \_lj_guo�f_kypZo� �hl�ghy[jy�^h�n_\jZey��
^hfbgbjmxsbf� \_ljZfb� y\eyxlky�x`gu_��x]h-aZiZ^gu_�b� aZiZ^gu_� \_lju��LZdbf�
h[jZahf� iZju� obfbdZlh\� \� wlhl� i_jbh^� jZkijhkljZgyxlky� \� i_j\mx� hq_j_^v� \�
gZijZ\e_gbb� fhjy�� K� bxgy� ih� Z\]mkl�� dh]^Z� bf_xl� f_klh� kZfu_� \ukhdb_� ih� ]h^m�
l_fi_jZlmju�b�e_lmq_klv�obfbdZlh\�y\ey_lky�gZb[hevr_c��\_lju�gZ���-����keZ[__�
kj_^g_]h� ih� ]h^m�� Ij_h[eZ^Zxsbfb� \_ljZfb� \� wlh� \j_fy� y\eyxlky� k_\_jgu_� b�
k_\_jh-\hklhqgu_� \_lju� beb� ij_\Zebjmxl� ihlhdb� \ha^moZ�� ^\b]Zxsb_ky� k� fhjy� d�
a_fe_� 
 

Iehlghklb� obfbdZlh\�� k� dhlhjufb� h[jZsZxlky� \� l_jfbgZe_�� \ur_� iehlghklb�
\ha^moZ�� Khhlghr_gb_� iehlghkl_c� iZjZ� f_lZgheZ� b� \ha^moZ� khklZ\ey_l� ���� �ijb�
200K��� iZju� ^jm]bo� obfbdZlh\� gZ� �-�� jZaZ� ly`_e__� \ha^moZ�� Koh^kl\h� iehlghkl_c�
iZjh\�f_lZgheZ�b�\ha^moZ�ihdZau\Z_l��qlh�f_lZghe�ohjhrh�kf_rb\Z_lky�k�\ha^mohf�
b�e_]dh�jZaghkblky��IZju�hklZevguo�obfbdZlh\�[eZ]h^Zjy�[he__�\ukhdhc��iehlghklb�
jZkijhkljZgyxlky� \� \b^_� f_^e_ggh� jZkl_dZxs_]hky� h[eZdZ� \� i_j\mx� hq_j_^v�
\[ebab�ih\_joghklb�a_feb�� 
 

@b^dbc�obfbdZl��ihiZ\rbc�gZ�a_fex�\�kemqZ_�Z\Zjbb��jZkl_dZ_lky�\�aZ\bkbfhklb�hl�
gZdehgZ� ih\_joghklb�� k\hckl\� ih\_joghklgh]h� kehy� ihq\u� b� hkgh\Zgby��
Ijhgbdgh\_gb_�obfbdZlZ�\�ihq\m��ih\_joghklgmx�\h^m�b� ]jmglh\mx�\h^m�aZ\bkbl�hl�
khj[pbhgghc�kihkh[ghklb�ihq\u�b�kh^_j`Zgby�\eZ]b�\�g_f��Z�lZd`_�hl�jZkl\hjbfhklb�
obfbdZlZ�\�\h^_��LZd�dZd�l_fi_jZlmjZ�ieZ\e_gby�mdkmkghc�dbkehlu�\ukhdZy������0K���
lh�\�kemqZ_�g_z�\Z`gZ�lZd`_�l_fi_jZlmjZ�kj_^u� 
 
 
 



Hp_gdZ�\ha^_ckl\by�gZ�hdjm`Zxsmx�kj_^m�KbeeZfywkdh]h�obfbq_kdh]h�l_jfbgZeZ� 
Ljm^�OÜ E-Konsult ��������������� 

 19 

ObfbdZl�� ihiZ\rbc� \� kemqZ_� Z\Zjbb� \� fhjkdmx� \h^m�� [ukljh� jZaghkblky�� Ba�
obfbdZlh\�� k� dhlhjufb�h[jZsZxlky�\� l_jfbgZe_��iheghklvx�jZkl\hjbfufb�\�\h^_�
y\eyxlky�f_lZghe�� mdkmkgZy� dbkehlZ� b� wlbe_g]ebdhev��fZeh� jZkl\hjbfufb� \� \h^_�
y\eyxlky�\bgbeh\uc�Zp_lZl�b�[mlbeh\uc�Zp_lZl��hq_gv�iehoh�jZkl\hjy_lky�lhemhe��
Ba�ihiZ\rbo�\�\h^m�obfbdZlh\�kh[bjZlv�\hafh`gh�ebrv�g_jZkl\hjbfu_�beb�hq_gv�
iehoh�jZkl\hjbfu_� obfbdZlu��ba� ijh^mdlh\�� k� dhlhjufb�h[jZsZxlky�\� l_jfbgZe_��
lhevdh�lhemhe� 
 

JZkijhkljZg_gb_� iylgZ� aZ]jyag_gby� \� fhj_� \� kemqZ_� Z\Zjbcghc� kblmZpbb�
fh^_ebjh\Zeh� DhgkmevlZlb\gh_� [xjh� OÜ Corson. Ih� aZdZam� :H� Ihjl� KbeeZfyw�
DhgkmevlZlb\gh_� [xjh� OÜ Corson� khklZ\beh� �FZl_fZlbq_kdh_� fh^_ebjh\Zgb_�
jZkijhkljZg_gby�\hafh`gh]h�fZkeygh]h�aZ]jyag_gby��\hagbdZxs_]h�gZ�lZgd_jghf�
ijbqZe_�ihjlZ�KbeeZfyw�� �ljm^���������Ba�j_amevlZlh\�fh^_ebjh\Zgby�\ul_dZeh��
qlh� jZ[hlu� ih� mkljZg_gbx� ex[h]h� aZ]jyag_gby� ^he`gu� gZqZlvky� g_� iha`_�� q_f� \�
l_q_gb_� �� –� ���� qZkZ�� qlh[u� ba[_]Zlv� jZkijhkljZg_gby� ehdZevgh]h� aZ]jyag_gby� gZ�
[he__�h[rbjgmx�l_jjblhjbx� 
 

Ijb�aZ\_jr_gbb�aZieZgbjh\Zgguo�wlZih\�kljhbl_evkl\Z�f_`^m�g_nlyguf�ijbqZehf�
b� dhgl_cg_jguf� l_jfbgZehf� h[jZam_lky� ihemaZdjuluc� ihjlh\hc� [Zkk_cg�� dhlhjuc�
h[_ki_qb\Z_l� emqrmx� aZsblm� ihjlZ� hl� \heg_gby�� MemqrZ_lky� [_ahiZkghklv� km^h\�
ijb� jZa]jmahqguo� jZ[hlZo� b� mf_gvrZ_lky� \_jhylghklv� \hagbdgh\_gby� Z\Zjbc��>ey�
h]jZgbq_gby� \hafh`gh]h� jZkijhkljZg_gby� b� ebd\b^Zpbb� aZ]jyag_gby� obfbdZlZfb�
hq_gv� \Z`gZ� ihkljhcdZ� aZsbs_ggh]h� hl� \heg_gby� b� qZklbqgh� aZdjulh]h� [Zkk_cgZ��
dhlhjuc�fh`gh�[ueh�[u�hi_jZlb\gh�aZdjulv�k�ihfhsvx�[j_\_g� 
 

AZ�qbklhlm�b�ihjy^hd��Z�lZd`_�aZ�\uiheg_gb_�lj_[h\Zgbc�ih`Zjghc�[_ahiZkghklb�b�
hojZgu�hdjm`Zxs_c�kj_^u�\�ihjlh\hc�ahg_�\�khhl\_lkl\bb�k�AZdhghf�h�ihjlZo��I:W�
I 1997, 77, 1315; 1999, 88, 805; 2001, 88, 531; 2002, 1, 1; 42, 267; 58, 363; 61, 375; 63, 
387; 2003, 88, 591; 88, 594; 2004, 24, 164; 28, 188; 2005, 15, 87; 31, 229) 
hl\_lkl\_gghklv� g_k_l� \eZ^_e_p� ihjlZ�� >ey� hldjulby� ^\b`_gby� km^h\� \� ihjlm�
\eZ^_e_p� khklZ\ey_l� ihjlh\u_� ijZ\beZ�� dhlhjufb� \� qbke_� ijhq_]h� mklZgZ\eb\Z_l�
h[yaZl_evgu_�wdheh]bq_kdb_�lj_[h\Zgby�ijb�hdZaZgbb�ihjlh\uo�mkem]��<eZ^_e_p�ijb�
g_h[oh^bfhklb� lZd`_� hj]Zgbam_l� hi_jZpbb� ih� mkljZg_gbx� aZ]jyag_gby� \� ihjlh\hc�
ahg_�b�g_k_l�hl\_lkl\_gghklv�aZ�gZebqb_�khhl\_lkl\mxsbo�bkijZ\guo�kj_^kl\� 
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��� HibkZgb_� kljhbl_evkl\Z� b� hi_jbjh\Zgby� obfbq_kdh]h� l_jfbgZeZ�� Z�
lZd`_�_]h�j_Zevgh�\hafh`guo�Zevl_jgZlb\ 

 

Bklhqgbdhf� bgnhjfZpbb� y\ey_lky� ij_^\Zjbl_evguc� ijh_dl� KbeeZfywkdh]h�
obfbq_kdh]h� l_jfbgZeZ� >��@�� Z� lZd`_� hl\_lu� gZ� \hijhku� hp_gb\Zxs_]h�� ^Zggu_�
aZdZaqbdhf�b�ijh_dlbjh\sbdhf� 
 

�����L_ogheh]by��bkihevam_fZy�l_ogbdZ��fZl_jbZe 
 

Ihke_� mkljZg_gby� khhjm`_gbb�� jZkiheh`_gguo� gZ� l_jjblhjbb� obfbq_kdh]h�
l_jfbgZeZ��AS TankChem khhjm^bl�gZ�l_jjblhjbb�obfbq_kdh]h�l_jfbgZeZ�k\hc�iZjd�
_fdhkl_c� \f_kl_� k� l_ogheh]bq_kdhc� gZkhkghc��`_e_agh^hjh`gmx� b� Z\lhfh[bevgmx�
ih]jmahqgh-jZa]jmahqgu_�wklZdZ^u��ljm[hijh\h^u�k�wklZdZ^u�\�_fdhklb�l_jfbgZeZ�b�
hllm^Z� ^Zevr_� gZ� ih]jmahqguc� ijbqZe� ihjlZ�� Z� lZd`_� Z^fbgbkljZlb\gh-[ulh\h_�
a^Zgb_��LZd`_�ij_^ijbylb_�j_dhgkljmbjm_l�`_e_agh^hjh`gmx�\_ldm��jZkiheh`_ggmx�
\�aZiZ^ghc�qZklb�l_jfbgZeZ� 
 

<k_� h[t_dlu� l_jfbgZeZ� [m^ml� kgZ[`_gu� g_h[oh^bfufb� ^ey� kZfhoh^guo�
kiZkZl_evguo�fZrbg�ih^t_a^gufb�^hjh]Zfb�b�^\b`_gb_�gZ�l_jjblhjbb�l_jfbgZeZ�
[m^_l�hj]Zgbah\Zgh�\�\b^_�h^ghklhjhgg_]h�djm]h\h]h�^\b`_gby�� 
 

AZieZgbjh\Zggh_� AS TankChem� ]h^h\h_� dhebq_kl\h� obfbdZlh\�� ijhoh^ys__� q_j_a�
l_jfbgZe��khklZ\ey_l�������fbeebhgZ�lhgg��\�i_jki_dlb\_�^h���fbeebhgh\�lhgg���qlh�
jZkij_^_ey_lky�ke_^mxsbf�h[jZahf� 
 

• ��������lhgg�f_lZgheZ� 
• �������lhgg�mdkmkghc�dbkehlu�������-hc�� 
• �������lhgg�\bgbeh\h]h�Zp_lZlZ� 
• �������lhgg�[mlbeh\h]h�Zp_lZlZ� 
• �������lhgg�lhemheZ� 
• �������lhgg�wlbe_g]ebdhey� 

ObfbdZlu� ijb[u\Zxl� \� KbeeZfywkdmx� k\h[h^gmx� ahgm� \� `_e_agh^hjh`guo�
pbkl_jgZo�b�aZl_f�ijhba\h^blky�bo�i_j_]jmadZ�q_j_a�`_e_agh^hjh`gmx�jZa]jmahqgmx�
wklZdZ^m��>Ze__�obfbdZlu�i_j_dZqb\Zxlky�ih�khhjm`_gghfm�^ey�gbo�ljm[hijh\h^m�\�
_fdhklb� l_jfbgZeZ�� Ba� _fdhkl_c� l_jfbgZeZ� obfbdZlu� i_j_dZqb\Zxlky� ih�
ljm[hijh\h^Zf�\�lZgd_ju�`b^dbo�obfbq_kdbo�lh\Zjh\��klhysb_�m�lZgd_jgh]h�ijbqZeZ�
���\�ihjlm�KbeeZfyw��beb�q_j_a�Z\lhfh[bevgmx�ih]jmahqgmx�wklZdZ^m�\�]jmah\bdb��<�
kemqZ_�lhemheZ�\hafh`_g�b�ijb_f�obfbdZlZ�k�km^h\�\�_fdhklb� 
 

J_`bf�jZ[hlu�obfbq_kdh]h�l_jfbgZeZ�[_kij_ju\guc�beb������qZkh\�\�]h^� 
 

�������@_e_agh^hjh`gZy�\_ldZ�b�wklZdZ^Z�jZa]jmadb 
 

>ey� ijb_fZ� obfbdZlh\� aZieZgbjh\ZgZ� �o��-f_klgZy� `_e_agh^hjh`gZy� wklZdZ^Z��
ebd\b^bjm_lky�klZjZy�`_e_agh^hjh`gZy�^Zf[Z�b�khhjm`Z_lky�gh\Zy�^Zf[Z�\f_kl_�k�
gh\hc�`_e_agh^hjh`ghc�\_ldhc��@_e_agZy�^hjh]Z�kijh_dlbjh\ZgZ�\�khhl\_lkl\bb�k�
l_ogbq_kdbfb� mkeh\byfb� Wklhgkdhc� @_e_aghc� >hjh]b�� @_e_agh^hjh`gZy� \_ldZ�
l_jfbgZeZ� aZieZgbjh\ZgZ� g_fgh]h� \ur_� l_jfbgZeZ��^h� \ukhlghc� hlf_ldb� ����� gZ�
j_evk_� 
 
>ey� dZ`^h]h� obfbdZlZ� ij_^mkfhlj_gu� hl^_evgu_� gZkhku�� dhlhju_� i_j_dZqb\Zxl�
dZ`^uc�ijh^mdl�ih�ij_^gZagZq_gghfm�^ey�wlh]h�ljm[hijh\h^m�\�_fdhklb�l_jfbgZeZ��
GZ� `_e_agh^hjh`gmx� wklZdZ^m� [m^ml� mklZgh\e_gu� ijb_fgu_� gZkhku�
ijhba\h^bl_evghklvx� ^h� ���� f3�q� b� Z\Zjbcgu_� \udexqZl_eb� \k_o� gZkhkh\�� k�
ihfhsvx� dhlhjuo� fh`gh� \udexqblv� gZkhku� \� kemqZ_� Z\Zjbc�� >ey� hkeZ[e_gby�
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]b^jZ\ebq_kdbo�m^Zjh\�b�lheqdh\�ijb�aZimkd_�ieZgbjm_lky�bkihevah\Zlv�ijb�aZimkd_�
b�\udexq_gbb��gZkhkh\�qZklhlgu_�ij_h[jZah\Zl_eb�� 
 

<k_� hi_jZpbb� ih� i_j_]jmad_� obfbdZlh\� hkms_kl\eyxlky� q_j_a� \_jogb_� exdb��
bkihevamy�^ey�wlh]h�ki_pbZevgh_�h[hjm^h\Zgb_�^ey�jZa]jmadb�k\_jom��Ljm[hijh\h^u�
mdkmkghc� dbkehlu� bahebjh\Zgu� b� kgZ[`_gu� hlhibl_evguf� dZ[_e_f�� LhesbgZ 
baheypbhggh]h�kehy�khklZ\ey_l����ff� 
 

H^gh\j_f_ggZy� jZ[hlZ� ^\mklhjhgg_c�`_e_agh^hjh`ghc� wklZdZ^u� �gZ]j_\� mdkmkghc�
dbkehlu�� fZdkbfZevgh� lj_[m_l� l_ieZ� ����� F\l�q�� ijbq_f� fZdkbfZevgZy� qZkh\Zy�
ihlj_[ghklv�g_�ij_\urZ_l��-��F\l��L_ogheh]bq_kdh_�l_iehkgZ[`_gb_�[m^_l�j_r_gh�
gZ�[Za_�l_ieZ��ihemqZ_fh]h�hl�:H�KbeeZfywkdZy�L_iehwg_j]hp_gljZev�� 
 

Hkgh\Zgb_�`_e_agh^hjh`ghc�jZa]jmahqghc�wklZdZ^u�[m^_l�[_lhgbjh\Zgh�b�kgZ[`_gh�
h[\h^dhc�� qlh� ij_iylkl\m_l� jZkl_dZgbx� ijh^mdlh\� \� kemqZ_� \hafh`ghc� Z\Zjbb��
;_lhggh_� hkgh\Zgb_� bf__l� kdhku� ^ey� k[hjZ� ^h`^_\hc� \h^u� b� gZijZ\e_gby� _z� \�
hqbklbl_ev�� AZ^\b`dZ� ^j_gZ`ghc� kbkl_fu� \� dheh^p_� \� ghjfZevghf� khklhygbb�
^he`gZ�[ulv�aZdjulZ�� 
 

�������?fdhklb�b�iZjd�_fdhkl_c 
 

>ey�kdeZ^bjh\Zgby�obfbdZlh\�aZieZgbjh\Zgu�ke_^mxsb_�\_jlbdZevgu_�_fdhklb� 
- ^ey�f_lZgheZ�ljb�_fdhklb�ih��������f3; 
- ^ey�wlbe_g]ebdhey�^\_�_fdhklb�ih������f3; 
- ^ey�lhemheZ�^\_�_fdhklb�ih������f3; 
- ^ey�mdkmkghc�dbkehlu�^\_�_fdhklb�ih������f3; 
- ^ey�\bgbeZp_lZlZ�h^gZ������f3�_fdhklv� 
- ^ey�[mlbeh\h]h�Zp_lZlZ�h^gZ������f3�_fdhklv� 
 

<k_� _fdhklb� kijh_dlbjh\Zgu� \� khhl\_lkl\bb� k� ^_ckl\mxsbfb� \� Wklhgkdhc�
J_kim[ebd_� ghjfZfb�� \� kh]eZkbb� k� ghjfZfb� KR:� API-6501 b� lj_[h\Zgbyfb�
L_ogbq_kdh]h�GZ^ahjZ� 
 

?fdhklb� kijh_dlbjh\Zgu� ^ey� dhgdj_lgh]h� ijh^mdlZ� b� bf_xl� iZkihjl�� dhlhjuc�
kh^_j`bl� \kx� bgnhjfZpbx� b� k_jlbnbdZlu� gZ� fZl_jbZeu� b� k\Zjgu_� r\u�� <k_�
_fdhklb�[m^ml�kgZ[`_gu�j_]meylhjhf�ba[ulhqgh]h�^Z\e_gby�b�\ZdmmfZ��mjh\g_f_jhf�
lhqghklvx�^h�����ff�b�kb]gZebaZlhjhf�mjh\gy��Z�lZd`_�fZgh\Zdmmfgufb�deZiZgZfb��
^Zlqbdhf� l_fi_jZlmju�� h]g_aZsblguf� h[hjm^h\Zgb_f� b� ij_^mij_`^Zxs_c� h[�
hiZkghc� kblmZpbb� Z\Zjbcghc� kb]gZebaZpb_c�� \gmlj_ggbfb� ieZ\mqbfb� djurZfb� b�
Zahlghc�ih^mrdhc��<gmlj_ggyy�ieZ\mqZy�djurZ�g_�mklZgZ\eb\Z_lky�ebrv�gZ�_fdhklb�
fZehe_lmq_]h�wlbe_g]ebdhey�� 
 

?fdhklb�mdkmkghc� dbkehlu�bahebjmxlky�b�ZgZeh]bqgh�`_e_agh^hjh`guf�pbkl_jgZf�
bo�l_iehkgZ[`_gb_�[m^_l�j_r_gh�gZ�[Za_�l_ieZ��ihemqZ_fh]h�hl�:H�KbeeZfywkdZy�
L_iehwg_j]hp_gljZev� 
 

>gbs_� _fdhkl_c� kijh_dlbjh\Zgh� dhgmkhh[jZaguf�� k� gZdehghf� d� p_gljm�� qlh�
h[e_]qZ_l�hihjh`g_gb_�_fdhkl_c�q_j_a�^hggu_�dheh^pu� 
 

?fdhklb� mklZgh\e_gu� \� mklhcqb\hc� d� obfbdZlZf� `_e_ah[_lhgghc� \Zgg_�� h[t_f�
dhlhjhc� jZ\_g� h[t_fm� gZb[hevr_c� _fdhklb� �� ���� hl� h[s_]h� h[t_fZ� iZjdZ��
Ij_^ty\ey_fu_� d� `_e_ah[_lhgghfm� khhjm`_gbx� lj_[h\Zgby� ^he`gu�
khhl\_lkl\h\Zlv�deZkkm�kj_^u�k��\ukhdhZ]j_kkb\gZy�kj_^Z�� 
____________________________ 
1� KlZg^Zjl� API-650 ho\Zlu\Z_l� fZl_jbZeu�� ^baZcg�� ijhba\h^kl\h�� lj_[h\Zgby� d� khhjm`_gbx� b�
l_klbjh\Zgbx�^ey�ih^a_fguo��\_jlbdZevguo��pbebg^jbq_kdbo�_fdhkl_c��_fdhkl_c�k�hldjulhc�b�aZdjulhc�
djurdhc��Z�lZd`_�k\Zjguo�klZevguo�_fdhkl_c�jZaebqgh]h�jZaf_jZ�b�h[t_fZ��KlZg^Zjl�ijbf_gy_lky�^ey�
_fdhkl_c�� dhlhju_� jZ[hlZxl� ijb� \gmlj_gg_f� ^Z\e_gbb�� [ebadhf� d� Zlfhkn_jghfm� ^Z\e_gbx�� gh�
^himkdZxlky�b�[he__�\ukhdb_�^Z\e_gby�\�kemqZ_�ijbf_g_gby�^hihegbl_evguo�f_j��>Zgguc�klZg^Zjl�
ijbf_gbf� lhevdh� d� l_f� _fdhklyf�� ^gbs_� dhlhjuo� ih^^_j`b\Z_lky� jZ\ghf_jgh� b� jZ[hlZ_l� \� g_�
aZfhjh`_gguo�mkeh\byo�k�fZdkbfZevghc�l_fi_jZlmjhc�^h���0K� 
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Ih\_joghklv�ih^�iZjdhf�_fdhkl_c�ihdju\Z_lky�mdeZ^u\Z_fhc�f_`^m�^\mfy�kehyfb�
i_kdZ� ihebf_jghc� ie_gdhc�� dhlhjZy� aZsbsZ_l� ihq\m� hl� aZ]jyag_gby� obfbdZlZfb��
Ie_gdZ�]_jf_lbqgh�kh_^bg_gZ�k�nmg^Zf_glhf�b�aZsblghc�kl_ghc�iZjdZ�_fdhkl_c� 
 

<ZggZ� iZjdZ� _fdhkl_c� bf__l� gZdehgu� ih� gZijZ\e_gbx� d� ^j_gZ`ghc� kbkl_f_� ^ey�
hl\h^Z� ^h`^_\uo� \h^� \� hqbklbl_ev�� <� aZ\bkbfhklb� hl� dZq_kl\Z� hlh[jZgguo� ijh[�
klhqghc�\h^u�hgZ�gZijZ\ey_lky�beb�\�eb\g_\mx� dZgZebaZpbx�beb�gZ�h[jZs_gb_�k�
hloh^Zfb�gZ�ebp_gabjh\Zgguo�ij_^ijbylbyo�ih�h[jZs_gbx�k�hloh^Zfb��� 
 

�������Ljm[hijh\h^u�ijh^mdlh\��gZkhkgZy��ijbqZevguc�dhfie_dk�b�ih]jmahqgZy�
wklZdZ^Z 

 

>ey� i_j_]jmadb� obfbdZlZ� ba� l_jfbgZeZ� gZ� ijbqZe� ijbf_gyxlky� hl^_evgu_� ^ey�
dZ`^h]h�obfbdZlZ�ijh^mdlh\u_�ljm[hijh\h^u�b�gZoh^ysb_ky�\�wdkihjlghc�gZkhkghc�
gZkhku� 
 

>ey� h[_ki_q_gby� jZ[hlu� l_jfbgZeZ� [m^ml� mklZgh\e_gu� ljm[hijh\h^u� b� gZkhku� k�
g_h[oh^bfhc� ijhimkdghc� kihkh[ghklvx�� <k_� ljm[hijh\h^u� \uiheg_gu� ba�
g_j`Z\_xs_c� klZeb� b� mklZgh\e_gu� gZ^� a_fe_c�� qlh[u� iha\heylv� \bamZevgh�
gZ[ex^Zlv�aZ�bo�l_ogbq_kdbf�khklhygb_f��Ljm[hijh\h^u�ba�l_jfbgZeZ�^h�ijbqZeZ�
mklZgZ\eb\Zxlky�gZ�\ukhdb_�hihju��^ey�dZ`^h]h�obfbdZlZ�hl^_evguc�ljm[hijh\h^�
^bZf_ljhf� ���� ff�� LjZkku� [m^ml� ba]hlh\e_gu� ba� ljm[� ba� g_j`Z\_xs_c� klZeb��
Ljm[hijh\h^�mdkmkghc�dbkehlu�[m^_l�bahebjh\Zg�b�kgZ[`_g�hlhibl_evguf�dZ[_e_f� 
 
<� oh^_� wdkiemZlZpbb� ljm[hijh\h^u� obfbdZlh\� aZiheg_gu�� Hihjh`g_gb_�
ljm[hijh\h^h\� ihke_� dZ`^hc� ih]jmadb� g_� h[yaZl_evgh� ijb� hi_jZpbyo� i_j_]jmadb�
wlh]h� lbiZ�� Ljm[hijh\h^u� kgZ[`_gu� aZsblgufb� deZiZgZfb�� ijb� \hagbdgh\_gbb�
ba[ulhqgh]h�^Z\e_gby�qZklv�ijh^mdlh\�gZijZ\ey_lky�\�^j_gZ`guc�[Zd��DZd�ijZ\beh��
ijbf_gyxlky� lhevdh� aZ^\b`db�� \_glbeb� b� deZiZgu� k� jmqguf� mijZ\e_gb_f�� Wlbf�
h[_ki_qb\Z_lky�ijbkmlkl\b_�wdkiemZlZpbhggh]h�i_jkhgZeZ�b�\hafh`ghklv�ijh\_jdb�
bkijZ\ghklb�h[hjm^h\Zgby� 
 

Ijhba\h^bl_evghklv� gZoh^ysboky� \� gZkhkghc� gZkhkh\� ���� f3�q� h[_ki_qb\Z_l�
ih]jmadm� lZgd_jh\� \� l_q_gb_� ghjfZlb\gh]h� \j_f_gb�� <� kemqZ_� lhemheZ� \hafh`_g�
lZd`_�ijb_f�obfbdZlZ�k�km^gZ�\�_fdhklb��>ey�hkeZ[e_gby�]b^jZ\ebq_kdbo�m^Zjh\�b�
lheqdh\�ijb�aZimkd_�ieZgbjm_lky�bkihevah\Zlv�ijb�aZimkd_�b�\udexq_gbb� �gZkhkh\�
qZklhlgu_�ij_h[jZah\Zl_eb� 
 

I_j_dZqb\Zgb_� obfbdZlh\� \� lZgd_ju� ijh\h^blky� k� ihfhsvx� reZg]h\� i_j_dZqdb�
^bZf_ljhf� ^h� ���� ff�� <k_� reZg]b� ^he`gu� khhl\_lkl\h\Zlv� ijh^mdlm�� _]h�
l_fi_jZlmj_��^Z\e_gbx�� lj_[h\Zgbyf�[_ahiZkghklb�b�[ulv�gZ^_`gufb��BkiulZgb_�
^Z\e_gb_f� ^he`gh� [ulv� \uiheg_gh� ijb� ���-djZlghf� jZ[hq_f� ^Z\e_gbb� b� wlh�
g_h[oh^bfh�ijh\_jylv�jZa�\�]h^��Ijb�bkihevah\Zgbb�reZg]b�\�kemqZ_�g_h[oh^bfhklb�
ke_^m_l�ih^ibjZlv�\h�ba[_`Zgb_�g_^himklbfuo�ijh]b[h\�� 
 

Ijb� gZ]j_\_� mdkmkghc� dbkehlu� l_iehghkbl_e_f� y\ey_lky� iZj� k� l_fi_jZlmjhc� ^h�
2250K�� Dhg^_gkZl� \� l_iehh[f_ggbd_� \h^Z-\h^Z� hoeZ`^Z_lky�^h� l_fi_jZlmju� ��0K��
q_f�gZ]j_\Z_lky�ij_^mkfhlj_ggZy�^ey�gZ]j_\Z�_fdhkl_c�]ebdhe_\Zy�\h^Z��MdkmkgZy�
dbkehlZ�gZ]j_\Z_lky�^h�l_fi_jZlmju���0K�� 
 
JZaf_j�lZgd_jh\�ijb�i_j_\had_�f_lZgheZ�khklZ\ey_l�^h��������l�b�\�kemqZ_�mdkmkghc�
dbkehlu� �����–� ����� �\�i_jki_dlb\_�fZdkbfZevgh�^h������l���^ey�^jm]bo�ijh^mdlh\�
1000 –������l� 
 

Djhf_� lZgd_jh\�� i_j_\haysbo� h^bg� ijh^mdl�� \hafh`gh� bkihevah\Zgb_� lZgd_jh\�� \�
dhlhjuo� \� jZagu_� k_dpbb� fh`gh� aZ]jm`Zlv� jZagu_� obfbdZlu�� IjbqZe� iha\hey_l�
h^gh\j_f_ggh� ]jmablv�h^bg�lZgd_j��h^gZdh�\hafh`gh�h^gh\j_f_ggh�]jmablv�jZagu_�
obfbdZlu�\�jZagu_�k_dpbb�lZgd_jZ� 
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>ey� ih]jmadb� obfbdZlh\� \� Z\lhfh[bevgu_� pbkl_jgu� ij_^mkfhlj_gZ� �-f_klgZy�
wklZdZ^Z�ih]jmadb�]jmah\bdh\��GZ�ieZgbjm_fhf�ih]jmahqghf�wklZdZ^_�fh`gh�]jmablv�
lhemhe��[mlbeh\uc�Zp_lZl�b�mdkmkgmx�dbkehlm��>ey�i_j_\hadb�obfbdZlh\�ieZgbjm_lky 
bkihevah\Zlv�Z\lhpbkl_jgu�]jmahih^t_fghklvx�^h����l� 
 

L_jjblhjbx� Z\lhfh[bevghc� ih]jmahqghc� wklZdZ^u� ZgZeh]bqgh� k� `_e_agh^hjh`ghc�
jZa]jmahqghc� wklZdZ^hc� ke_^m_l� kgZ[^blv� fhgheblghc� `_e_ah[_lhgghc� ieblhc� b�
khhl\_lkl\mxsbfb�h[\h^dZfb��dhlhju_�ij_iylkl\mxl�jZkl_dZgbx�obfbdZlZ�\�kemqZ_�
\hafh`ghc� Z\Zjbb�� GZ� [_lhgghf� hkgh\Zgbb� ke_^m_l� ij_^mkfhlj_lv� gZdehgu� ^ey�
k[hjZ� b� hl\h^Z� ^h`^_\hc� \h^u� \� hqbklbl_ev�� AZ^\b`dZ� ^j_gZ`ghc� kbkl_fu� \�
dheh^p_�ghjfZevgh�^he`gh�[ulv�\�aZdjulhf�iheh`_gbb� 
 

�������<h^hkgZ[`_gb_��dZgZebaZpby�b�ih`Zjgh_�\h^hkgZ[`_gb_ 
 

<� l_jfbgZe_� \h^Z� ihlj_[ey_lky� dZd� ohayckl\_ggh-[ulh\Zy� \h^Z� b� \h^Z� ^ey�
ih`Zjhlmr_gby�� Ohayckl\_ggh-[ulh\Zy� \h^Z� ihlj_[ey_lky� \� Z^fbgbkljZlb\gh-
[ulh\hf� a^Zgbb� ���� f3�kmldb�� Bklhqgbdhf� \h^hkgZ[`_gby� y\ey_lky� kms_kl\mxsZy�
kbkl_fZ� \h^hkgZ[`_gby� :H� Kbef_l�� ba� dhlhjhc� kijh_dlbjh\Zg� ljm[hijh\h^� gZ�
l_jjblhjbx�ij_^ijbylby� 
 
Dhebq_kl\h�klhqguo�\h^�Z^fbgbkljZlb\gh-[ulh\h]h�a^Zgby�khklZ\ey_l�����f3�kmldb��
;ulh\Zy�klhqgZy�\h^Z�gZijZ\ey_lky�\�kms_kl\mxsmx�[ulh\mx�dZgZebaZpbx�b�hllm^Z�
^Zevr_� \� jZ[hlZxsbc� hqbklbl_ev� [ulh\uo� klhqguo� \h^�� ijbgZ^e_`Zsbc� :H�
Kbef_l��Dhebq_kl\Z�ihklmiZxsbo�\�hqbklbl_ev�[ulh\uo�klhqguo�\h^�ijZdlbq_kdb�g_�
m\_ebqZlky�� 
 

JZkq_lgu_�ihlhdb�eb\g_\hc�\h^u� 
 

J_]mebjh\Zgguc�ihlhd��q_j_a�hqbklbl_ev� -����e�k_d� 
 

K�ih\_joghklb�ZknZevlZ    -����e�k_d� 
 

>ey�hqbkldb�eb\g_\uo�\h^�l_jfbgZeZ�ij_^mkfhlj_g�k_iZjZlhj���deZkkZ�Euro PEK NS 
20 k�i_kdhmeh\bl_e_f�HEK-EN 4000 gZ�fZdkbfZevguc�ihlhd����e�k_d��Wlbo�mkljhckl\�
[m^_l�blh]h�mklZgh\e_gh���rlmdb� 
 

Eb\g_\u_� \h^u� kh[bjZxlky� \� ih^a_fguc� hlklhcgbd� h[t_fhf� ���� f3�� hldm^Z� hgb�
i_j_dZqb\Zxlky� \� Euro PEK� b� ^Ze__� kZfhl_dhf� \�fhj_��Ijb� gZebqbb� aZ]jyag_gby�
\h^m� ke_^m_l� m\_alb�gZ�^hihegbl_evgmx�hqbkldm��F_klh�hij_^_ey_lky�^h]h\hjZfb��
aZdexq_ggufb� k� ebp_gabjh\Zgguf� b� nbjfZfb�� aZgbfZxsbfbky� h[jZs_gb_f� k�
hloh^Zfb�� 
 

<� kemqZ_� ih`Zjh\� \h^Z� bkihevam_lky� ^ey� hoeZ`^_gby� _fdhkl_c�� i_ggu_� kbkl_fu�
kijh_dlbjh\Zgu�^ey� lmr_gby�_fdhkl_c�b� ahgu�h[\Zeh\db��<� kljhbl_evghf�ijh_dl_�
ij_^mkfhlj_g� ljm[hijh\h^� \h^u� ^ey� ih`Zjhlmr_gby� ^ey� lmr_gby� b� hoeZ`^_gby�
_fdhkl_c��jZkiheh`_gguo�\�ahg_�h[\Zeh\db� 
 

Ih`Zjgh_� \h^hkgZ[`_gb_� [m^_l� j_r_gh� k� ihfhsvx� ih`Zjghc� \h^hdZqdb�� dhlhjZy�
gZoh^blky�gZ�l_jjblhjbb�Sillamäe Oil Terminal. <�\h^hdZqdm�aZieZgbjh\Zgu�h^bg�����
d<l�� ����� f3�q� b� h^bg� �����f3�q� �^ba_evguc�� gZkhk�� dhlhju_� lZd`_� m^h\e_l\hjyxl�
ihlj_[ghklb� `_e_agh^hjh`ghc� klZgpbb�� Oil Terminal b� ieZgbjm_fh]h l_jfbgZeZ�
k`b`_ggh]h�]ZaZ�� 
 

Bklhqgbdhf� ih`Zjgh]h� \h^hkgZ[`_gby� l_jfbgZeZ� y\ey_lky� ih`ZjgZy� gZkhkgZy� k�
_fdhklyfb� �o����� f3�� ?fdhklb� gZihegyxlky� ba� dhevp_\h]h� ljm[hijh\h^Z� j_qghc�
\h^u� l_jjblhjbb� :H� Kbef_l�� dhlhjuc� kgZ[`Z_l� \h^hc� gZkhkgZy� j_qghc� \h^u��
jZkiheh`_ggZy�m�j_db�Kuld_�(Q = 500 f3�q��H = ���f�� 
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�������:ahlgh_�h[hjm^h\Zgb_ 

 

:ahl�ijbf_gy_lky�^ey�h[jZah\Zgby�Zahlghc�ih^mrdb�\�_fdhklyo��qlh[u�bahebjh\Zlv�
obfbdZlu� hl� Zlfhkn_ju��:ahl� lZd`_� ijbf_gy_lky� ^ey� ijh^m\Z� ljm[hijh\h^h\��Ih�
jZkq_lZf�^ey�h^gh]h�ijh^m\Z�ljm[hijh\h^Z�k�ihfhsvx�l�g���k\bgvb��lj_[m_lky�����f3 
]Zahh[jZagh]h�ZahlZ��BkiZjbl_eb�^he`gu�^Z\Zlv������f3�q�ZahlZ�� 
 

:ahlgh_� h[hjm^h\Zgb_� khklhbl� ba� _fdhklb� `b^dh]h� ZahlZ� h[t_fhf� ��� f3� b� ^\mo�
bkiZjbl_e_c�ijhba\h^bl_evghklvx�ih������f3�q� 
 

�����OZjZdl_jbklbdZ�obfbdZlh\ 
 

DeZkkbnbdZpby�� nbabq_kdb_� b� obfbq_kdb_� k\hckl\Z� obfbdZlh\�� k� dhlhjufb�
h[jZsZxlky� gZ� ij_^ijbylbb�� ij_^klZ\e_gu� \� gb`_ijb\_^_gghc� lZ[ebp_� �����
Bklhqgbd��European Chemical Substances Information System b�Obfbq_kdbc�l_jfbgZe�
\�KbeeZfyw��Ij_^\Zjbl_evguc�ijh_dl��ljm^�������AS ETP Grupp). 
 

LZ[ebpZ���� 
 K\hckl\Z�b�deZkkbnbdZpby�ijh^mdlh\��k�dhlhjufb�h[jZsZxlky 

 

GZa\Zgb_�obfbdZlZ F_lZghe Lhemhe Wlbe_g]ebdhev MdkmkgZy�
dbkehlZ 

<bgbeh\uc�
Zp_lZl 

;mlbeh\uc�
Zp_lZl 

Obfbq_kdh_�
gZa\Zgb_ CH3OH C6H5OH3 HOCH2CH2OH CH3COOH C4H6O2 C6H12O2 

H]g_hiZkghklv hq_gv�
h]g_hiZkgh hq_gv�h]g_hiZkgh H]g_hiZkgh H]g_hiZkgh hq_gv�

h]g_hiZkgh H]g_hiZkgh 

AgZdb�
ij_^mij_`^_gby F, T F, Xn Xn C F - 

R-njZaZ 
�njZaZ�jbkdZ� 

R11, 
R23/24/25, 

R39/23/24/25 

R11, R38, 
R48/20, 

R63, R65; 
R67 

R22 R10, R35 R11 R10, R66, 
R67 

S-njZaZ 
�njZaZ�

[_ahiZkghklb� 
S1/2, S7,  

S16, S36/37, 
S45 

S2, S36/37, 
S46, S62 S2 S1/2, S23, 

S26, S45 

S2, S16, 
S23, S29, 

S33 
S2, S25 

Ghf_j�CAS 67-56-1 108-88-3 107-21-1 64-19-7 108-05-4 123-86-4 

DeZkkbnbdZpby 
F; R11 – T; 
R23/24/25-
39/23/24/25 

F; R11 – 
J_i��dZl���� 
R63 – Xn; 

R48/20 –65  
4-´  Xi; 

R 38 
-67 

Xn; R22 R10 – C; 
R35 

F; R11 R10 – R66 – 
R67 

L_fi_jZlmjZ�
\kiurdb��0K 12 7,2 111 40 -8 25,6 

L_fi_jZlmjZ�
ieZ\e_gby��0K -98 -93 -12 16,7 -93 -74 

L_fi_jZlmjZ�
kZfh\hkieZf_g_gby��

0K 
455 450 398 426 385 420 

Kj_^gyy�iehlghklv��
d]�f3��ijb���0K� 791 866 1112 1050 933 880 

L_fi_jZlmjZ�
dbi_gby��0K 64,7 111 198 117…118 72…73 126 

JZkl\hjbfhklv�\�
\h^_��ijb���0K� 

hq_gv�
ohjhrh�

jZkl\hjy_lky 
����]�e jZkl\hjy_lky�

iheghklvx� 
jZkl\hjy_lky�
g_h]jZgbq_ggh 

20-���]�e ��]�e 

Ij_^_eu�
\aju\Z_fhklb� 

��h[� 
6...36 1,2...8,0 3,2...15,3 4...17 2,6...13,4 1,4...7,5 

>Z\e_gb_�iZjZ��dIZ 
�ijb���0K� 12,8 2,8 �o��-3 1,5 11,7 2,0 

Iehlghklv�iZjZ�
hlghkbl_evgh�

\ha^moZ 
1,1 3,18 2,14 2,07 2,98 4,01 
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�������F_lZghe 
 

F_lZghe� �f_lbeh\uc� Zedh]hev�� ^j_\_kguc� kibjl�� –� [_kp\_lgZy�� iheyjgZy��
h]g_hiZkgZy�`b^dhklv�k�aZiZohf�Zedh]hey��Hg�bgl_gkb\gh�j_Z]bjm_l�k�hdbkeyxsbfb�
fZl_jbZeZfb��dZd�i_joehjZlu��hdbkv�ojhfZ (III), [jhfb^�� ]bihoehjbl�gZljby��oehj�b�
i_j_dbkv�\h^hjh^Z��h[jZamy�h]g_hiZkgu_�b�\aju\hhiZkgu_�kf_kb�>��@� 
 

F_lbeh\uc� Zedh]hev� ohjhrh� kf_rb\Z_lky� k� \ha^mohf� b� h[jZam_l� \� hlghkbl_evgh�
rbjhdbo� ij_^_eZo� �hl� �� ^h� ��� ijhp_glh\� ih� h[t_fm�� \aju\hhiZkgu_� kf_kb�� Hg�
jZkl\hjy_lky� \� \h^_�� Zedh]heyo�� keh`guo� wnbjZo�� d_lhgZo� b� \� [hevrbgkl\_�
hj]Zgbq_kdbo�jZkl\hjbl_e_c�b�h[jZam_l�jZaebqgu_�Za_hljhibq_kdb_�kf_kb�>��@�� 
 

E_]dh� \hkieZf_gy_lky� hl� \ukhdhc� l_fi_jZlmju�� bkdju� beb� ieZf_gb�� Ijb� ]hj_gbb�
h[jZamxlky�jZa^jZ`Zxsb_��_^db_�b�beb�y^h\blu_�]Zau�� 
 

<ha^_ckl\b_�f_lZgheZ�gZ�hj]Zgbaf 
 

Ijb� h[jZs_gbb� k� f_lZghehf� \� khhl\_lkl\bb� k� lj_[h\Zgbyfb� ijyfuo� \j_^guo�
\ha^_ckl\bc�g_l� 
 

HiZkghklv�hljZ\e_gby�f_lZghehf�\ul_dZ_l�ba�bkihevah\Zgby��kihkh[Z�ihiZ^Zgby�\�
hj]Zgbaf��� dhgp_gljZpbb� b� ijh^he`bl_evghklb� dhglZdlZ�� Bg^b\b^mZevgZy�
qm\kl\bl_evghklv� d� f_lZghem� jZaebqgZ�� M� \ajhkeh]h� q_eh\_dZ� ijb� ihiZ^Zgbb�
f_lZgheZ� \� hj]Zgbaf� �q_j_a� jhl�� \uau\Zxs_c� hljZ\e_gb_� ^hahc� y\ey_lky�
fbgbfZevgh��-���fe��h[uqgh���-���fe��<uau\ZxsZy�hke_ie_gb_�^haZ�khklZ\ey_l����
fe� b� e_lZevgZy� ^haZ� ��-���� fe�� AZiZo� f_lZgheZ� \� \ha^mo_� qm\kl\m_lky� k�
dhgp_gljZpbb� ���� iif� >��@�� IDLH (Immediately Dangerous To Life or Health 
Concentration�� beb� g_f_^e_ggh� \uau\ZxsZy� ms_j[� a^hjh\vx� dhgp_gljZpby�
f_lZgheZ�\�\ha^mo_�khklZ\ey_l������iif�[21]. 
 

HljZ\e_gb_� f_lZghehf� \hafh`gh� ijb� \^uoZgbb� [hevrh]h� dhebq_kl\Z� iZjh\�
f_lZgheZ��gZijbf_j�\�kemqZ_�Z\Zjbb�beb�ijb�hqbkld_�_fdhkl_c���ijb�ijh]eZlu\Zgbb�
f_lZgheZ�beb�ijb�Z[khj[pbb�q_j_a�dh`m��Ihke_�mihlj_[e_gby�f_lZgheZ�\hagbdZxl�
koh^gu_� hljZ\e_gbx� kbfilhfu�� ]heh\gZy� [hev�� ]heh\hdjm`_gb_�� lhrghlZ�� ihl_jy�
qm\kl\Z�dhhj^bgZpbb��kfyl_gb_��khgeb\hklv��ihke_^mxsZy�ihl_jy�khagZgby�b�kf_jlv� 
 

<ke_^kl\b_� ohjhr_c� jZkl\hjbfhklb� \� \h^_� b� ldZgyo� f_lZghe� gZdZieb\Z_lky� \�
hj]Zgbaf_� hlghkbl_evgh� [ukljh��;hevrZy� qZklv� lhdkbqghklb�f_lZgheZ� \ua\ZgZ�g_�
f_lZghehf�� Z� \� i_j\mx� hq_j_^v� _]h�f_lZ[heblZfb� �\� i_j\mx� hq_j_^v�fmjZ\vbghc�
dbkehlhc��� dhlhju_� \� hkgh\ghf� ihjZ`Zxl� g_j\gmx� kbkl_fm� b� djh\_ghkgu_� khkm^u��
Lbibqgh�ihjZ`_gb_�ajbl_evgh]h�g_j\Z��qlh�fh`_l�ijb\_klb�d�ihl_j_�aj_gby� 
 

Ijb� \^uoZgbb� fZeuo� dhebq_kl\� f_lZgheZ�� gh� \� kemqZ_� ijh^he`bl_evgh]h�
gZoh`^_gby� \� mkeh\byo� aZ]jyag_gghklb� \ha^moZ� fh]ml� \hagbdgmlv� [he__� e_]db_�
g_^hfh]Zgby�� dhlhju_� \ujZ`Zxlky� \� nhjf_� jZa^jZ`_gby� ]eZa� b� \_jogbo�
^uoZl_evguo� iml_c�� h[hklj_gby� e_]hqguo� aZ[he_\Zgbc� b� m\_ebq_gby� bo�
ijh^he`bl_evghklb� 
 

<hagbdZxs__� ijb� \^uoZgbb� iZjh\� f_lZgheZ� hkljh_� hljZ\e_gb_� oZjZdl_jbam_lky�
]eZ\guf� h[jZahf� kbfilhfZfb� jZa^jZ`_gby� \_jogbo� ^uoZl_evguo� iml_c��
]heh\hdjm`_gb_f�� keZ[hklvx�� qm\kl\hf� hivyg_gby�� bgh]^Z� lZd`_� e_]dbfb� gh�
ijhoh^ysbfb� gZjmr_gbyfb� aj_gby�� <^uoZgbx� [hevrbo� dhebq_kl\Z� f_lZgheZ� \�
h[uqghc� kblmZpbb� ij_iylkl\m_l� jZgh� \ua\Zggh_� jZa^jZ`_gb_� ]eZa� b� kebabkluo�
h[hehq_d� \_jogbo� ^uoZl_evguo� iml_c�� qlh� \ugm`^Z_l� jZ[hlgbdZ� mclb� ba� kj_^u� k�
aZ]jyag_gguf� \ha^mohf��<� kemqZ_�gZoh`^_gby�ih^� ojhgbq_kdbf� \ha^_ckl\b_f� �ijb�
\^uoZgbb�beb�\\_^_gbb�q_j_a�jhl��fh]ml�\hagbdgmlv�ke_^mxsb_�kbfilhfu��]heh\gZy�
[hev��[_kkhggbpZ��gZjmr_gby�ibs_\Zj_gby�b�ihl_jy�aj_gby� 
 

Lhdkbqghklv�f_lZgheZ� kbevg__� \k_]h� \ujZ`Z_lky�ijb�ihiZ^Zgbb� \�hj]Zgbaf� q_j_a�
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jhl��Ijb�\\_^_gbb�f_lZgheZ�ihke_^m_l�hivyg_gb_��ihoh`__�gZ�hivyg_gb_�hl�wlZgheZ��
q_fm� ihke_^m_l� dhjhldZy� kdjulZy�nZaZ� �hl� g_kdhevdbo� qZkh\� ^h� kmlhd��� Ihke_� _z�
bkl_q_gby� ihy\eyxlky� hklju_� ijbagZdb� hljZ\e_gby� �qm\kl\h� keZ[hklb�� ]heh\gZy�
[hev�� ]heh\hdjm`_gb_�� [hev� \�`b\hl_�� g_m\_j_ggZy� ihoh^dZ�� lhrghlZ�� jZkrbj_gb_�
ajZqdh\��� \� [he__� ly`_euo� kemqZyo� bf__l� f_klh� ihl_jy� khagZgby� b� hkeZ[e_gb_�
k_j^_qghc� ^_yl_evghklb�� GZjmr_gby� aj_gby� ihklhyggh� h[hkljyxlky� b� fh]ml�
ijb\_klb�d�ihl_j_�aj_gby� 
 

F_lZghe� lZd`_�jZa^jZ`Z_l� dh`m��G_^hfh]Zgby�� \ua\Zggu_�ijhfhdZgb_f�h^_`^u�b�
h[m\b��b^_glbqgu�\^uoZgbx�iZjh\�f_lZgheZ�� 
 

<� jZgg_c� klZ^bb� hljZ\e_gby� ^ey� e_q_gby� fh`gh� ijbf_gylv� wlZghe� b� fomepizol 
�ihke_^g__� b� \� kemqZ_� hljZ\e_gby� wlbe_g]ebdhe_f�� dZd� Zglbf_lZ[hebl�� qlh[u�
aZf_^eblv�hdbke_gb_�f_lZgheZ�\�i_q_gb�b�h[jZah\Zgb_�lhdkbqguo�ijh^mdlh\�h[f_gZ�
\_s_kl\� 
 

F_lZghe�\�hdjm`Zxs_c�kj_^_ 
 

;eZ]h^Zjy�\ukhdhc�e_lmq_klb�f_lZgheZ�[hevrbgkl\h�ihiZ\r_]h�\�hdjm`Zxsmx�kj_^�
f_lZgheZ� ^\b`_lky� \� Zlfhkn_jm�� LZd� dZd� khhlghr_gb_� iehlghkl_c� f_lZgheZ� b�
\ha^moZ� khklZ\ey_l� ebrv� ������� hg� \� Zlfhkn_j_� e_]dh� jZaghkblky�� F_lZghe�
iheghklvx�jZkl\hjy_lky�\�\h^_�l�ihwlhfm�hgb�bf__l�ohjhrmx�ih^\b`ghklv�\�ihq\_�b�
\�kemqZ_�aZ]jyag_gby�ihq\u�ohjhrh�ijhgbdZ_l�q_j_a�jZaebqgu_�kehb�ihq\u�b�fh`_l�
e_]dh�ihiZklv�\�]jmglh\mx�\h^m� 
 

I_jbh^�ihemjZkiZ^Z�f_lZgheZ��gZoh^ys_]hky�\�Zlfhkn_j_�\�\b^_�iZjZ��khklZ\ey_l�
�����kmlhd��<�\ha^mo_�f_lZghe�j_Z]bjm_l�k�]b^jhdkbeh\ufb�jZ^bdZeZfb�b�h[jZam_lky�
nhjfZev^_]b^��<�aZ]jyag_gghf�\ha^mo_�f_lZghe�lZd`_�fh`_l�j_Z]bjh\Zlv�k�hdbkvx�
ZahlZ��h[jZamy�f_lbeh\uc�gbljbl�>��@� 
 

<� \h^_� b� ihq\_� hkgh\guf� kihkh[hf� dhg\_jkbb� f_lZgheZ� y\ey_lky� [bheh]bq_kdh_�
jZaeh`_gb_�� lZd� dZd� g_dhlhju_� [Zdl_jbb� fh]ml� bkihevah\Zlv� f_lZghe� \� dZq_kl\_�
k\h_]h�hkgh\gh]h�bklhqgbdZ�m]e_jh^Z��>jm]b_�dhg\_jkbhggu_�ijhp_kku�\�wlbo�kj_^Zo�
g_�kms_kl\_ggu��;bheh]bq_kdh_�jZaeh`_gb_�f_lZgheZ�\�\h^_�y\ey_lky�[ukljuf� 
 

Dhwnnbpb_gl� [bhgZdhie_gby� f_lZgheZ� khklZ\ey_l� ����� ihwlhfm� [bheh]bq_kdZy�
Zddmfmeypby�\�\h^guo�hj]ZgbafZo�ij_^iheh`bl_evgh�g_�kms_kl\_ggZ�>�@� 
 

F_lZghe�fZeh�lhdkbq_g�^ey�\h^guo�b�gZa_fguo�hj]Zgbafh\��E_lZevgZy�dhgp_gljZpby�
^ey� ���� hiulguo� `b\hlguo� beb� ED50� ^ey� [_kiha\hghqguo� \h^guo� hj]Zgbafh\�
khklZ\ey_l�����-�������f]�e��\�kemqZ_���-�b���-qZkh\h]h�\ha^_ckl\by��b��������– 29 
����f]�e�^ey�ju[��\�kemqZ_���-qZkh\h]h�\ha^_ckl\by��>��@� 
 

3.2����MdkmkgZy�dbkehlZ 
 

MdkmkgZy� dbkehlZ� –� [_kp\_lgZy� `b^dhklv� k� hkljuf� aZiZohf� mdkmkZ�� dhlhjZy�
g_h]jZgbq_ggh� jZkl\hjy_lky� \� \h^_�� <� ijbkmlkl\bb� \eZ]b� j_Z]bjm_l� k� f_lZeeZfb�
�dhjjh^bjmxsbc�� b� h[jZam_lky� \h^hjh^�� dhlhjuc� gZdZieb\Zykv� \� \_jog_c� qZklb�
aZdjulhc� _fdhklb� y\ey_lky� \aju\hhiZkghc� b� h]g_hiZkghc�� LZd`_� j_Z]bjm_l� k�
s_ehqZfb�� ZfbgZfb� b� kbevgufb� dbkehlZfb�� HiZkghklv� \aju\Z� kms_kl\m_l� ijb�
dhglZdl_�k�Cr2O3, KmnO4, H2O2, oehjghc�dbkehlhc��HNO3 b�NaOH >��@��IZju�mdkmkghc�
dbkehlu�fh]ml�k�\ha^mohf�h[jZah\Zlv�\aju\hhiZkgu_�kf_kb� 
 

<ha^_ckl\b_�mdkmkghc�dbkehlu�gZ�hj]Zgbaf 
 

MdkmkgZy� dbkehlZ� hdZau\Z_l� jZa^jZ`Zxs__� b� _^dh_� ^_ckl\b_� gZ� dZd� gZ� ]eZaZ� b�
kebabklu_� h[hehqdb�� lZd� b� gZ� dh`m�� Ijb� dhglZdl_� k� dh`_c� \uau\Z_l� ly`_eh�
aZ`b\Zxsb_� jZgu�� Ijb� ihiZ^Zgbb� \� hj]Zgbaf� \uau\Z_l� ]heh\gmx� [hev�� j\hlm� b�
ih\j_`^_gby�^uoZl_evguo�iml_c��IZju�kbevgh�ih\j_`^Zxl�am[u�>�@� 
 

Dhgp_gljbjh\Zggu_� iZju� fh]ml� ijb� \^uoZgbb� ih\j_`^Zlv� kebabklu_� h[hehqdb� �\�
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kemqZ_� ]eZa� gZqbgZy� k� ��� iif��� ]hjeh� b� e_]db_�� Fh`_l� \uau\Zlv� aZljm^g_gghklv�
^uoZgby��AZiZo�mdkmkghc�dbkehlu�\�\ha^mo_�qm\kl\m_lky�k�dhgp_gljZpbb�����iif� >�@��
;hevrb_� dhgp_gljZpbb� iZjZ� fh]ml� \uau\Zlv� Zee_j]bx� dh`b�� G_f_^e_ggh�
\uau\ZxsZy�ms_j[�a^hjh\vx�dhgp_gljZpby�(IDLH) mdkmkghc�dbkehlu�khklZ\ey_l�����
iif�>�@� 
 

Ijh]eZlu\Zgb_� fh`_l� \uau\Zlv� k_jv_agu_� ihke_^kl\by� b� ijb\_klb� d� kf_jlb�� <�
dZq_kl\_�kbfilhfh\�jZkihagZ\Z_fu�[he_ag_gghklv�]hje��j\hlZ�b�ihghk��<uib\Zgb_���
fe�\uau\Zeh�i_jnhjZpbx�ibs_\h^Z� 
 

IhiZ^Zgb_�dhgp_gljbjh\Zgghc�dbkehlu�gZ�dh`m�fh`_l�\ua\Zlv�djZkghlm��[hev�b�h`h]�
dh`b�� IhiZ^Zgb_� dhgp_gljbjh\Zggh]h� jZkl\hjZ� \� ]eZa� fh`_l� \uau\Zlv� k_jv_agu_�
ih\j_`^_gby� ]eZa� b� ijb\_klb� d� ihl_j_� aj_gby�� IZju� fh]ml� \uau\Zlv� kbevgh_�
ke_ahl_q_gb_�b�jZa^jZ`_gb_�]eZa�� 
 

Ih\lhjyxsb_ky�beb�ijh^he`bl_evgu_�dhglZdlu�k�mdkmkghc�dbkehlhc�fh]ml�ijb\_klb�
d� ihl_fg_gbx� dh`b�� jZajmr_gbx� i_j_^gbo� am[h\�� ojhgbq_kdhfm� \hkiZe_gbx� ghkZ��
]hjeZ�b�[jhgoh\�� 
 

MdkmkgZy�dbkehlZ�\�hdjm`Zxs_c�kj_^_ 
 
<u[jhr_ggZy�\�\ha^mo�mdkmkgZy�dbkehlZ�j_Z]bjm_l�k�]b^jhdkbevgufb�jZ^bdZeZfb�b�
bf__l� i_jbh^� ihemjZkiZ^Z� ��-��� ^g_c�� <� \h^_� mdkmkgZy� dbkehlZ� [bheh]bq_kdb�
jZaeh`bfZ� b� i_jbh^� ihemjZkiZ^Z� khklZ\ey_l� �-��� ^g_c�� MdkmkgZy� dbkehlZ�
[bheh]bq_kdb�jZaeh`bfZ�b�\�ihq\_�b�kms_kl\_ggh�g_�gZdZieb\Z_lky�[bheh]bq_kdb��
MdkmkgZy� dbkehlZ� iheghklvx� jZkl\hjy_lky� \� \h^_� b� ihwlhfm� hgZ� bf__l� \ukhdmx�
ih^\b`ghklv� \� ihq\_� b� \� kemqZ_� aZ]jyag_gby� ihq\u� ohjhrh� ijhgbdZ_l� q_j_a�
jZaebqgu_�kehb�ihq\u�b�fh`_l�e_]dh�ihiZ^Zlv�\�]jmglh\u_�\h^u� 
 

MdkmkgZy� dbkehlZ� ke_]dZ� lhdkbqgZ� ^ey� fhjkdbo� hj]Zgbafh\�� <� kemqZ_� ��-qZkh\h]h�
\ha^_ckl\by�ED50�^ey�ju[�khklZ\ey_l���-����f]�e� 
 

�������Lhemhe 
 

Lhemhe� �^jm]b_� gZa\Zgby� f_lbe[_gahe��n_gbef_lZg�� –� iehoh� jZkl\hjbfZy� \� \h^_�
`b^dhklv� k� aZiZohf�� oZjZdl_jguf� ^ey� jZa[Z\bl_ey� djZkdb�� dhlhjuc� g_fgh]h�
gZihfbgZ_l� keZ^dbc� aZiZo� [_gaheZ� >��@�� Ijb� j_Z]bjh\Zgbb� k� dbkehlZfb� fh]ml�
\hagbdZlv� [mjgu_� j_Zdpbb� b� kms_kl\m_l� hiZkghklv� \aju\Z� >��@�� E_]dh�
\hkieZf_gy_lky� hl� gZ]j_\Z�� bkdju� beb� ieZf_gb�� IZju� \f_kl_� k� \ha^mohf� fh]ml�
h[jZah\Zlv�\aju\hhiZkgmx�kf_kv� 
 

<ha^_ckl\b_�lhemheZ�gZ�hj]Zgbaf 
 

Lhemhe�e_]dh�Z[khj[bjm_lky�\�hj]Zgbaf�q_j_a�^uoZl_evguc�imlb�b�ibs_\hc�ljZdl���\ 
f_gvr_c�kl_i_gb�q_j_a� dh`m��AZiZo�lhemheZ�\�\ha^mo_�qm\kl\m_lky�k�dhgp_gljZpbb�
����iif�>��@�b�\dmk�\�\h^_�k�dhgp_gljZpbb�����-��iif�>��@� 
 

:[khj[bjh\Zgguc� \�hj]Zgbaf_� lhemhe� \u\h^blky�ba�hj]ZgbafZ� ]eZ\guf�h[jZahf� k�
fhqhc�\�\b^_�fhq_\hc�dbkehlu� 
 

Ijb�ghjfZlb\ghf�bkihevah\Zgbb�lhemheZ�\j_^guo�\ha^_ckl\bb�dZd�ijZ\beh�g_l��Ijb�
k\_joghjfZlb\ghf� dhglZdl_� lhemhe� \uau\Z_l� jZa^jZ`_gb_�� djZkghlm�� gZ[moZgb_�
]eZa� 
 

Ijb�djZldh\j_f_gghf�\^uoZgbb�lhemheZ�fh`gh�ihemqblv�e_]dh_�hljZ\e_gb_��ihwlhfm�
hiZkghklv�\hagbdgh\_gby�jZkkljhckl\�a^hjh\vy�ijb�\^uoZgbb�fZe_gvdbo�dhebq_kl\�
lhemheZ� \� jZ[hq_c� kj_^_� hq_gv� fZeZ�� <^uoZgb_� `_� [hevrbo� dhebq_kl\� �k\_jo�
^himklbfhc� ij_^_evghc� ghjfu�� \j_^gh�� Fh`_l� \hagbdgmlv� jZa^jZ`_gb_� hj]Zgh\�
ibs_\Zj_gby� �lhrghlZ�� j\hlZ�� ihghk��� jZa^jZ`_gb_� ^uoZl_evguo� hj]Zgh\��
i_j\hgZqZevghfm� \ha[m`^_gbx� p_gljZevghc� g_j\ghc� kbkl_fu� fh]ml� ihke_^h\Zlv�
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khgeb\hklv�� keZ[hklv�� ]heh\gZy� [hev�� lhrghlZ�� gZjmr_gby� dhhj^bgZpbb�� ihl_jy�
khagZgby�� dhfZ� b� kf_jlv�� IDLH� beb� g_f_^e_ggh� \uau\ZxsZy� ms_j[� a^hjh\vx�
dhgp_gljZpby�f_lZgheZ�\�\ha^mo_�khklZ\ey_l�����iif� >��@��Lhemhe�fh`_l�\uau\Zlv�
kZfhijhba\hevgh_� ij_ju\Zgb_� [_j_f_gghklb�� ihwlhfm� `_gsbgZf� \h� \j_fy�
[_j_f_gghklb� g_� j_dhf_g^m_lky� gZoh^blky� \� f_klZo�� ]^_� \hafh`_g� dhglZdl� k�
lhemhehf�>��@� 
 

>he]h\j_f_ggh_�aehmihlj_[e_gb_�lhemheZ��gZijbf_j�gxoZgb_�jZkl\hjbl_ey��fh`_l�
\uau\Zlv� gZjmr_gby� jZ\gh\_kby�� ih\j_`^_gb_� fha]Z�� ihl_jx� iZfylb�� LZd`_� wlh�
\uau\Z_l� h[hklj_gb_� kms_kl\h\Z\rbo� jZg__� g_^hfh]Zgbb�� dZd� k_j^_qgZy�
g_^hklZlhqghklv�b�ihjZ`_gb_�ihq_d�>��@� 
 

<\_^_gb_� \� hj]Zgbaf� fZe_gvdh]h� dhebq_kl\Z� lhemheZ� g_� \uau\Z_l� \j_^guo�
\ha^_ckl\bc�� h^gZdh� wlh� ^_eZ_l� \uib\Zgb_� [hevrbo� dhebq_kl\� �aZf_q_gh�� qlh�
e_lZevgZy�^haZ�khklZ\ey_l����fe��>��@� 
 

Ijb� dhglZdl_� k� dh`_c� fh`_l� \uau\Zlv� e_]dh_� jZa^jZ`_gb_� dh`b�� [he__�
ijh^he`bl_evguc�dhglZdl�fh`_l�kmrblv�dh`m��\uau\Zlv�djZkghlm�b�h`h]�dh`b�� 
 

Lhemhe�\�hdjm`Zxs_c�kj_^_ 
 

Lhemhe�fh`_l�ihiZ^Zlv�\�hdjm`Zxsmx�kj_^m�ijb�ijhba\h^kl\_��ijb�ijhba\h^kl\_�b�
bkihevah\Zgby� kh^_j`Zsbo� _]h� ba^_ebc�� <ke_^kl\b_� [hevrh]h� ^Z\e_gby� iZjZ�
lhemheZ� \u[jhr_gguc� \� hdjm`Zxsmx� kj_^m� lhemhe� \� i_j\mx� hq_j_^v� ihiZ^Z_l� \�
Zlfhkn_jm��<� ihq\m�� ih\_joghklgmx� b� ]jmglh\mx� \h^m� hg�fh`_l� ihiZklv� \� i_j\mx�
hq_j_^v�\�kemqZ_�ml_qdb�ba�_fdhkl_c�khev\_glh\�b�`b^dh]h�lhieb\Z� 
 

H[uqgh�lhemhe�\�hdjm`Zxs_c�kj_^_�g_�khojZgy_lky��Ih^�\ha^_ckl\b_f�bf_xsboky�
\� ihq\_� fbdjhhj]Zgbafh\� hg� [ukljh� jZkiZ^Z_lky� gZ� ^jm]b_� obfbdZlu�� Z� lZd`_�
bkiZjy_lky�ba�ih\_joghklguo�\h^�b�ih\_joghklguo�keh_\�ihq\u�� 
 

<� Zlfhkn_j_� lhemhe� jZkiZ^Z_lky� ijb� j_Zdpbb� k� ]b^jhdkbevgufb� jZ^bdZeZfb��
I_jbh^� ihemjZkiZ^Z� aZ\bkbl� hl� Zlfhkn_jguo� mkeh\bc� b� khklZ\ey_l� ��-���� qZkZ��
Kj_^gbc�i_jbh^�ihemjZkiZ^Z�lhemheZ�\�ih\_joghklghc�\h^_�khklZ\ey_l��-���kmlhd�b�
\�]jmglh\hc�\h^_��-���kmlhd��;bheh]bq_kdh_�jZaeh`_gb_�\�]jmglh\hc�\h^_�mkdhjy_lky�
ijb�gZebqbb�kmevnZlh\��gbljZlZ��dZeby�beb�nhknZlZ�>��@� 
 

Kl_i_gv� bkiZj_gby� lhemheZ� ba� ihq\u� aZ\bkbl� hl� l_fi_jZlmju�� \eZ`ghklb� b� lbiZ�
ihq\u��Ijb� h[uqguo� mkeh\byo� ���� lhemheZ� ba� ijhe_]Zxs_]h� \[ebab� ih\_joghklb�
kehy� ihq\u� me_lmqb\Z_lky� \� \ha^mo� \� l_q_gb_� ��� qZkh\��Ba� [he__� ]em[hdbo� keh_\�
ihq\u�lhemhe�bkiZjy_lky�aZf_lgh�f_^e_gg__��FZdkbfZevguc�i_jbh^�ihemjZkiZ^Z�\�
ihq\_�\�Zwjh[guo�mkeh\byo�khklZ\ey_l� ���^g_c�b�\�ZgZwjh[guo�mkeh\byo�����^g_c�
[33]. 
 

Kl_i_gv�i_j_ghkZ�lhemheZ�\� ]jmglh\mx�\h^m�aZ\bkbl�hl�kl_i_gb�Z^khj[pbb�ihq\hc��
Lhemhe�mf_j_ggh�Z^khj[bjm_lky�\�ihq\_��[h]Zluf�hj]Zgbq_kdbf�\_s_kl\hf��h^gZdh�
[ukljh� \us_eZqb\Z_lky�ba�ihq\u� k�gbadbf� kh^_j`Zgb_f�hj]Zgbdb��<� lh�`_� \j_fy�
^_khj[pby� ihq\u� fh`_l� [ulv� f_^e_gghc�� DhgdmjbjmxsZy� khj[pby� ^jm]bo�
kh_^bg_gbc� �gZij��[_gabgZ�� ]^_� djhf_� lhemheZ� lZd`_� kh^_j`Zlky�[_gahe�b� dkbehe��
mf_gvrZ_l�k\yaZgghklv�lhemheZ�k�ihq\hc�b�iha\hey_l�_fm�[uklj__�^\b]Zlvky�q_j_a�
\h^hghkguc�kehc�ihq\u�>��@� 
 
<ke_^kl\b_�e_lmq_klb�b�jZaeh`_gby�\�\ha^mo_��\h^_�b�ihq\_�jhkl�mjh\gy�kh^_j`Zgby�
lhemheZ� \� hdjm`Zxs_c� kj_^_� \� l_q_gb_� ijh^he`bl_evgh]h� \j_f_gb�fZeh\_jhyl_g�
[31]. 
 

�������<bgbeh\uc�Zp_lZl 
 

<bgbeh\uc� Zp_lZl� �\bgbeZp_lZl�� –� e_]dhbkiZjyxsZyky� b� jZkl\hjbfZy� \� \h^_�
[_kp\_lgZy� `b^dhklv� k� ijblhjguf� aZiZohf�� Hg� fh`_l� \hkieZf_gylvky� ijb�
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gZ]j_\Zgbb��hl�bkdju��ieZf_gb�beb�ijb�dhglZdl_�k�hdbkebl_eyfb��HiZkghklv�\aju\Z�
kms_kl\m_l�ijb�dhglZdl_�kh�ke_^mxsbfb�obfbdZlZfb��Zfbgu��s_ehqb��Zp_lZev^_]b^��
i_j_dbkb�� HCl, HF, HNO3�� he_mf� b� H2SO4 [11]�� IZju� \f_kl_� k� \ha^mohf� fh]ml�
h[jZah\Zlv�\aju\hhiZkgmx�kf_kv� 
 

<ha^_ckl\b_�\bgbeh\h]h�Zp_lZlZ�gZ�hj]Zgbaf 
 

<bgbeZp_lZl�fh`_l� ijhgbdZlv� \� hj]Zgbaf� ijb�^uoZgbb�� \\_^_gbb� kh^_j`Zsbo� _]h�
ibsb�beb�`b^dhkl_c�beb�ijb�Z[khj[pbb�q_j_a�dh`m� 
 

<bgbeZp_lZl�Z\lhfZlbq_kdb�\oh^bl�\�l_eh�q_j_a�ghk�b�jhl��\�lh�`_�\j_fy�b�\uoh^bl�
ba� l_eZ� ^h\hevgh� [ukljh�� ;hevrbgkl\h� ihiZ\r_]h� \� l_eh� \bgbeZp_lZlZ� moh^bl� k�
\u^uoZ_fuf� \ha^mohf� \� \b^_� CO2 \� l_q_gb_� g_kdhevdbo� ^g_c�� ObfbdZl� lZd`_�
\uoh^bl�k�wdkdj_f_glZfb�>��@�� 
 

IZju�\bgbeZp_lZlZ�fh]ml�\uau\Zlv�khgeb\hklv�beb�m^mr_gb_��L_klu�ihdZaZeb��qlh�
ihke_� ��-fbgmlgh]h� \^uoZgby� \ha^moZ� k� kh^_j`Zgb_f� \bgbeZp_lZlZ� ��� iif� m�
q_eh\_dZ�\hagbdZxl�ke_^mxsb_�g_^hfh]Zgby��dZr_ev��ojbihlZ�]hehkZ�b�jZa^jZ`_gb_�
]eZa�� Ijb� ijhfure_gghc� ojhgbq_kdhc� dhgp_gljZpbb� \bgbeZp_lZlZ� gZ[ex^Zebkv�
\hagbdgh\_gb_� ojhgbq_kdh]h� [jhgoblZ� k� gZjmr_gbyfb� ^uoZgby�� kbfilhfu�
p_gljZevghc� g_j\ghc� kbkl_fu� �keZ[hklv�� ih\j_`^_gb_� fha]Z�� fgh`_kl\_ggh_�
g_j\gh_� \hkiZe_gb_��� kbfilhfu� k_j^_qgh-khkm^bklhc� kbkl_fu� �gZjmr_gby� jblfZ��
[heb�\�]jm^b�b�]em[hdbc�h[fhjhd��b�baf_g_gby�\�nmgdpbhgbjh\Zgbb�i_q_gb��<�lh�`_�
\j_fy� kj_^b� jZ[hlgbdh\�� dhlhju_� \� l_q_gb_� ��� ljm^h\uo� e_l� ^urZeb� \ha^mohf� k�
kh^_j`Zgb_f� \bgbeZp_lZlZ� ��� iif�� gb� m� h^gh]h� jZ[hlgbdZ� g_� gZ[ex^Zebkv�
ih\j_`^_gby�a^hjh\vy�b�g_^hfh]Zgby�>��@� 
 

Ijb� ihiZ^Zgbb� \bgbeZp_lZlZ� gZ� dh`m� fh`_l� bf_lv� f_klh� jZa^jZ`_gb_� ]eZa� b�
h[jZah\Zgb_�\he^uj_c�beb�h`h]h\�gZ�dh`_��Ij_^_ehf�\hagbdgh\_gby�jZa^jZ`_gby�
]eZa� kqblZ_lky� dhgp_gljZpby� \bgbeZp_lZlZ� ��� iif�� AZiZo� \bgbeZp_lZlZ� e_]dh�
jZkihagZ_lky�m`_�ijb�dhgp_gljZpbb�����iif�>��@� 
 

<bgbeZp_lZl�\�hdjm`Zxs_c�kj_^_ 
 

<bgbeZp_lZl� bf__l� \ukhdh_� ^Z\e_gb_� iZjZ� �\ukhdmx� e_lmq_klv�� b� ihwlhfm� ijb�
ihiZ^Zgbb� \bgbeZp_lZlZ� \� ih\_joghklgmx� \h^m� beb� ihq\m� hkgh\guf� y\ey_lky�
ljZgkihjl� �bkiZj_gb_��obfbdZlZ�\�Zlfhkn_jm��I_jbh^�ihemjZkiZ^Z�\bgbeZp_lZlZ�\�
\ha^mo_�khklZ\ey_l����-�����qZkZ��\�kj_^g_f���qZkh\���Hkgh\guf�kihkh[hf�jZkiZ^Z�\�
Zlfhkn_j_�y\ey_lky�j_Zdpby�k�]b^jhdkbevgufb�jZ^bdZeZfb�>��@� 
 

<� \h^_� hkgh\guf� kihkh[hf� jZaeh`_gby� \bgbeZp_lZlZ� y\ey_lky� ]b^jheba�� <�
aZ\bkbfhklb�hl�l_fi_jZlmju�i_jbh^�ihemjZkiZ^Z�khklZ\ey_l���������0K��^gy�����^g_c�
(200K�� b� ��� ^g_c� ���0K��� Ijb� m\_ebq_gbb� dbkehlghklb� \h^u� kl_i_gv� ]b^jhebaZ�
kgb`Z_lky��<�\h^_�lZd`_�bf__l�f_klh�[bheh]bq_kdh_�jZaeh`_gb_�\bgbeZp_lZlZ�dZd�\�
ZgZwjh[guo��lZd�b�Zwjh[guo�mkeh\byo�>��@� 
 

Ba�ihq\u�\bgbeZp_lZl�\u\h^blky�\�i_j\mx�hq_j_^v�q_j_a�]b^jheba�b�[bheh]bq_kdh_�
jZaeh`_gb_�� <� fhdjhc� ihq\_� hkgh\guf� kihkh[hf� jZaeh`_gby� y\ey_lky� ]b^jheba��
[bheh]bq_kdh_� jZaeh`_gb_� bf__l� f_klh� dZd� \� Zwjh[guo�� lZd� b� \� ZgZwjh[guo�
mkeh\byo��Dhwnnbpb_gl�Z^khj[pbb�ihq\u�Koc 15-���b�[hevrZy�jZkl\hjbfhklv�\�\h^_�
ihdZau\Zxl��qlh�obfbdZl�hq_gv�ih^\b`_g�\�ihq\_�b�ohjhrh�\us_eZqb\Z_lky��<j_fy�
nbevljZpbb� mf_gvrZ_l� ijhoh^ysbc� h^gh\j_f_ggh� ]b^jheba�� =b^jheba�
m\_ebqb\Z_lky�k�jhklhf�kh^_j`Zgby�\eZ]b�\�ihq\_�b�jhklhf�pH [34]. 
 

Ba-aZ�gbadh]h�dhwnnbpb_glZ�jZkij_^_e_gby�hdlZghe�\h^Z�Kow fZeh\_jhylgh��qlh[u�
\bgbeZp_lZl�[bheh]bq_kdb�gZdZieb\Zeky�\�\h^guo�hj]ZgbafZo�>��@� 
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�������;mlbeh\uc�Zp_lZl� 
 

;mlbeh\uc� Zp_lZl� –� jZkl\hjbfZy� \� \h^_� [_kp\_lgZy� ijhajZqgZy� `b^dhklv� k�
njmdlh\uf�aZiZohf��DhglZdl�k�kbevgufb�hdbkebl_eyfb�\uau\Z_l�Zdlb\gmx�j_Zdpbx��
bf__l�f_klh�[hevrZy�hiZkghklv�ih`ZjZ�b�\aju\Z��<aju\hhiZkghklv�obfbdZlZ�bf__l�
f_klh�ijb�gZ]j_\Zgbb��hl�bkdju�beb�ieZf_gb� 
 

Ijb�dhglZdl_�k�kbevgufb�dbkehlZfb�b�hkgh\Zgbyfb�\�oh^_�j_Zdpbb�\u^_ey_lky�fgh]h�
l_ieZ�� j_Zdpby�fh`_l� [ulv� [mjghc�� Z� lZd`_� ih`ZjhhiZkghc� b� \aju\hhiZkghc� >��@��
IZju�obfbdZlZ�fh]ml�gZ�\ha^mo_�h[jZah\u\Zlv�\aju\hhiZkgu_�kf_kb� 
 

<ha^_ckl\b_�[mlbeh\h]h�Zp_lZlZ�gZ�hj]Zgbaf 
 

;mlbeh\uc�Zp_lZl�fh`_l�ihiZ^Zlv�\�hj]Zgbaf�ijb�^uoZgbb��\\_^_gbb�kh^_j`Zsbo�
_]h� `b^dhkl_c� beb� ijb� Z[khj[pbb� q_j_a� dh`m�� ObfbdZl� jZa^jZ`Z_l� dh`m�� ]eZaZ� b�
^uoZl_evgu_�imlb��;mlbeh\uc�Zp_lZl�\uau\Z_l� ]heh\gmx�[hev��dZr_ev�b�lhrghlm2. 
<^uoZgb_� beb� \\_^_gb_� \� hj]Zgbaf� [hevrbo� dhebq_kl\� fh`_l� \ua\Zlv�
aZljm^g_gghklv�^uoZgby�b�ihl_jx�khagZgby� 
 

<^uoZgb_� [mlbeh\h]h� Zp_lZlZ� \uau\Z_l� jZa^jZ`_gb_� ^uoZl_evghc� kbkl_fu��
KbfilhfZfb� y\eyxlky� dZr_ev� b� g_^hklZlhd� \ha^moZ�� AZiZo� qm\kl\m_lky� k�
dhgp_gljZpbb�����-����iif�>��@� 
 

Ijb� \\_^_gbb� \� hj]Zgbaf� jZa^jZ`Z_l� ldZgb�� kbfilhfZfb� q_]h� y\eyxlky�
[he_ag_gghklv� ]hjeZ�� [hev� \� `b\hl_� b� ihghk�� lhrghlZ�� j\hlZ�� HdZau\Z_l�
gZjdhlbq_kdh_�\ha^_ckl\b_��K_jv_agh_�hljZ\e_gb_�\uau\Z_l�m`_�dhebq_kl\h����fe� 
 

;mlbeh\uc� Zp_lZl� h[_a`bjb\Z_l� dh`m�� \uau\Z_l� jZa^jZ`_gb_� b� \hkiZe_gb_� dh`b��
Fh`_l� \uau\Zlv� \hagbdgh\_gb_� dh`ghc� Zee_j]bb�� M� ex^_c� k� jZa\blhc� Zee_j]b_c�
kuiv�ihy\ey_lky�m`_�ijb�dhglZdl_�k�fZeufb�dhebq_kl\Zfb�fZl_jbZeZ� 
 

IZju�lZd`_�\uau\Zxl�jZa^jZ`_gb_�]eZa��dZieb�`_�\uau\Zxl�kbevgh_�jZa^jZ`_gb_�b�
\_jhylgh�\hagbdgh\_gb_�ih\j_`^_gbc�jh]h\bpu�b�aj_gby� 
 

;mlbeh\uc�Zp_lZl�\�hdjm`Zxs_c�kj_^_ 
 

IhiZ\rbc� \� ihq\m� [mlbeh\uc� Zp_lZl� e_]dh� jZaeZ]Z_lky� [bheh]bq_kdb��
ij_^iheZ]Z_fuc�i_jbh^�ihemjZkiZ^Z� khklZ\ey_l�f_g__� �� kmlhd��ihiZ\rbc�\�ihq\m�
[mlbeh\uc� Zp_lZl� fh`_l� ijhgbdgmlv� \� ]jmglh\mx� \h^m�� <� \h^_� [mlbeh\uc� Zp_lZl�
[bheh]bq_kdb�jZaeh`bf��I_jbh^�ihemjZkiZ^Z�\�\h^_�khklZ\ey_l��-���kmlhd� 
 

<� Zlfhkn_j_� mf_j_ggh� jZaeZ]Z_lky� ih^� \ha^_ckl\b_f� ]b^jhdkbevguo� jZ^bdZeh\��
<ke_^kl\b_� hlghkbl_evgh� \ukhdhc� e_lmq_klb� obfbdZlZ� hg� qZklbqgh� bkiZjy_lky� ba�
ihq\u�b�ih\_joghklguo�\h^��Ij_^iheh`bl_evgh�[bheh]bq_kdb�g_�gZdZieb\Z_lky��lZd�
dZd�ihke_�ihiZ^Zgby�\�l_eh�[ukljh�jZkiZ^Z_lky�>��@� 
 

�������Wlbe_g]ebdhev� 
 

Wlbe_g]ebdhev��fhghwlbe_g]ebdhev��]ebdhev�����-wlZg^bhe��–�iheghklvx�jZkl\hjbfZy�
\�\h^_��[_kp\_lgZy��keZ^dZy��]b]jhkdhibq_kdZy�`b^dhklv�[_a�aZiZoZ��gZihfbgZxsZy�
kbjhi�ijb�dhfgZlghc�l_fi_jZlmj_�>�@��HgZ�fh`_l�\hkieZf_gblvky�ijb�gZ]j_\Zgbb��hl�
bkdju�beb�ieZf_gb� Ijb�l_fi_jZlmj_�k\ur_����0K�\�ijbkmlkl\bb�s_ehqb�\hagbdZ_l�
kihglZggZy�j_Zdpby��lZd`_�j_Z]bjm_l�\�dhglZdl_�k�kbevgufb�hdbkebl_eyfb��ZfbgZfb�
b� Zfbggufb� kh_^bg_gbyfb�� ;mjgh� j_Z]bjm_l� k� i_glZkmevnb^hf� nhknhjZ��
\u^_ey_lky� l_ieh��J_Zdpby� k� oehjghc�beb� k_jghc� dbkehlhc�fh`_l�khijh\h`^Zlvky�
\aju\hf��Ijb�j_Zdpbb�wlbe_g]ebdhey�k�k_j_[jhf��ahehlhf�b�Zexfbgb_f�h[jZamxlky�
]hjyqb_�]Zau�b�\h^hjh^�>��@��IZju��obfbdZlZ�fh]ml�h[jZah\Zlv��\aju\hhiZkgu_�kf_kb�
k�\ha^mohf� 
_____________________ 
2 Cheminfo: n-Butyl Acetate. Canadian Centre for Occupational Health and Safety. GZoh^blky�gZ�kljZgbp_��
http://www.intox.org/databank/documents/chemical/butylace/cie439.htm  
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<ha^_ckl\b_�wlbe_g]ebdhey�gZ�hj]Zgbaf 
 

DZd� ijZ\beh�� djZldh\j_f_ggh_� \^uoZgb_� iZjh\� ijh[e_f� g_� \uau\Z_l�� ;he__�
ijh^he`bl_evgh_� \^uoZgb_� iZjh\� \uau\Z_l� jZa^jZ`_gb_� ]hjeZ� b� ]heh\gmx� [hev��
<hafh`gh� gZjdhlbq_kdh_� ^_ckl\b_�� ;he__� ijh^he`bl_evgh_� \^uoZgb_� iZjh\�
wlbe_g]ebdhey�lZd`_�fh`_l�\uau\Zlv�lhrghlm��j\hlm��]heh\hdjm`_gb_�b�khgeb\hklv��
LZd`_�wlh�fh`_l�\ua\Zlv�hll_d�e_]dbo�b�gZjmr_gby�jZ\gh\_kby��<^uoZgb_� ]hjyqbo�
iZjh\�beb�lmfZgZ�fh`_l�\uau\Zlv�[uklju_�g_dhgljhebjm_fu_�^\b`_gby�]eZa�b�dhfm�
[32]. 
 

I_j\hgZqZevgu_�kbfilhfu�\\_^_gby�\�hj]Zgbaf�[hevrh]h�dhebq_kl\Z�wlbe_g]ebdhey�
ihoh`b� gZ� Zedh]hevgh_� hljZ\e_gb_�� \uau\Zy� iha`_� gZjmr_gby� jZ\gh\_kby�� j\hlm��
]heh\gmx� [hev�� h^urdm� b� mqZs_ggh_� k_j^p_[b_gb_�� gbadh_� djh\ygh_� ^Z\e_gb_��
ihemh[fhjhqgh_� khklhygb_�� h[fhjhd� b� [_kkhagZl_evgh_� khklhygb_� \f_kl_� k�
km^hjh]Zfb��E_lZevgZy�^haZ�khklZ\ey_l�����fe�>��@� 
 

Ijb�dhglZdl_�k�dh`_c�fh`_l�bf_lv�f_klh�lhevdh�keZ[h_�jZa^jZ`_gb_��<�g_[hevrhc�
kl_i_gb�Z[khj[bjm_lky�q_j_a�dh`m��IhiZ^Zgb_�\�]eZaZ�fh`_l�\uau\Zlv�jZa^jZ`_gb_�
]eZa�� [hev� \� ]eZaZo� beb� ih\j_`^_gby� ]eZa��Ih\lhjyxsb_ky� g_[hevrb_� dhglZdlu� \�
ex[hc�nhjf_�fh]ml�ijb\_klb�d�ihjZ`_gbx�fha]Z�b�k_jv_aguf�ijh[e_fZf�k�ihqdZfb��
Ijb� �ojhgbq_kdhf�dhglZdl_�fh]ml�lZd`_�\hagbdgmlv�dh`gZy�Zee_j]by�b�ih\j_`^_gb_�
ieh^Z�>�@� 
 

Wlbe_g]ebdhev�\�hdjm`Zxs_c�kj_^_ 
 

Wlbe_g]ebdhev� [bheh]bq_kdb� jZaeZ]Z_lky� \� ihq\_� b� \h^_�� Kl_i_gv� bkiZj_gby� ba�
ihq\u� fZe_gvdbc� \ke_^kl\b_� gbadh]h� ^Z\e_gby� iZjZ�� Wlbe_g]ebdhev� iheghklvx�
jZkl\hjy_lky� \� \h^_� b� \� kemqZ_� aZ]jyag_gby� ihq\u� ohjhrh� ijhgbdZ_l� q_j_a�
jZaebqgu_�kehb�ihq\u�b�fh`_l�e_]dh�ihiZklv�\�]jmglh\mx�\h^m��I_jbh^�ihemjZkiZ^Z�
wlbe_g]ebdhey�\�\h^_�khklZ\ey_l��-���^g_c��ObfbdZl�[bheh]bq_kdb�kms_kl\_ggh�g_�
gZdZieb\Z_lky�(log Kow < 3). Kl_i_gv�bkiZj_gby�ba�\h^u�hq_gv�fZe_gvdbc��<�\ha^mo_�
jZaeZ]Z_lky� ih^� \ha^_ckl\b_f� ]b^jhdkbevguo� jZ^bdZe� b� i_jbh^� ihemjZkiZ^Z� \�
\ha^mo_�khklZ\ey_l��-���^g_c�>��@� 
 

�������Ij_^_evgu_�ghjfu�b�ij_^_evgu_�agZq_gby�obfbdZlh\� 
 

Ij_^_evgu_� ghjfu� kh^_j`Zgby� obfbdZlh\�� k� dhlhjufb� h[jZsZxlky� \� obfbq_kdhf�
l_jfbgZe_�� \� \^uoZ_fhf� \ha^mo_�� mklZgh\e_ggu_� gZ� hkgh\Zgbb� ihklZgh\e_gby�
IjZ\bl_evkl\Z� J_kim[ebdb� ����� hl� ��� � k_gly[jy� ����� ]�� �� Ij_^_evgu_� ghjfu�
obfbq_kdbo�nZdlhjh\�hiZkghklb�\�ijhba\h^kl\_gghc�kj_^_1���Ijbeh`_gb_�I:W�������
����������ijb\_^_gu�\�gb`_ke_^mxs_c�lZ[ebp_���� 
 
 LZ[ebpZ���� 

 

Ij_^_evgu_�ghjfu�obfbq_kdbo�nZdlhjh\�hiZkghklb�\�ijhba\h^kl\_gghc kj_^_ 
 

 

IJ?>?EVG:Y�GHJF: 
(kj_^g__�kh^_j`Zgb_�
obfbq_kdh]h�\_s_kl\Z�
\�\^uoZ_fhf�\ha^mo_�\�
l_q_gb_�jZ[hq_]h�^gy�
beb�jZ[hq_c�g_^_eb� 

IJ?>?EVG:Y�GHJF:�
DJ:LDH<J?F?GGH=H�

<HA>?CKL<BY 
�fZdkbfZevgh_�^himklbfh_�

kj_^g__�kh^_j`Zgb_�
obfbq_kdh]h�\_s_kl\Z�\�
\^uoZ_fhf�\ha^mo_�\�
l_q_gb_����fbgml� 

<?S?KL<H 
�ghf_j�Chemical 
Abstract Service) 

NHJFME: 

iif f]�f3 iif f]�f3 

IJBF?Q:GBY 

F_lZghe 
�f_lbeh\uc�
Zedh]hev� 
(67-56-1) 

CH3OH 200 250 250 350 A 3 

WlZgh\Zy�dbkehlZ�
�mdkmkgZy�dbkehlZ� 

(64-19-7) 
CH3COOH 10 25 10 25  
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F_lbe[_gahe 
�lhemhe� 

(108-88-3) 
C6H5CH3 50 200 100 400 A 

<bgbeZp_lZl 
(108-05-4) CH3COOCH=CH2 5 18 10 35  

;mlbeh\uc�Zp_lZl 
�[mlbeh\uc�wlZgZl���

\k_�bahf_ju 
CH3COOC4H9 100 500 150 700  

1,2-wlZg^bhe� 
�wlbe_g]ebdhev� 

(107-21-1) 
CH2(OH)CH2OH 20 52 40 104 A, 184 

 

Ijbeh`_gb_� �� d�ihklZgh\e_gbx�FbgbkljZ�hdjm`Zxs_c� kj_^u������hl� ��k_gly[jy�
����� ]�� �Ij_^_evgu_� p_e_\u_� agZq_gby� mjh\gy� aZ]jyag_gghklb� Zlfhkn_jgh]h�
\ha^moZ� b� ij_^_eu� i_j_ghkbfhklb� aZ]jyag_gby�� lj_\h`gu_� mjh\gb� kh^_j`Zgby�
aZ]jyagyxsbo� \_s_kl\� b� ^Zevg_crb_� p_eb�� Z� lZd`_� mjh\_gv� hih\_s_gby� h�
kh^_j`Zgbb� aZ]jyagyxsbo� \_s_kl\�� �Ijbeh`_gb_� I:W� ������ ����� ������
mklZgZ\eb\Z_l� ^ey� obfbdZlh\�� k� dhlhjufb� h[jZsZxlky� \� obfbq_kdhf� l_jfbgZe_��
ij_^_evgu_�ghjfu��dhlhju_�ijb\_^_gu�\�gb`_ke_^mxs_c�lZ[ebp_����� 
 LZ[ebpZ���� 

 

Ij_^_evgu_�ghjfu�mjh\gy�aZ]jyag_gghklb�aZ]jyagyxsbfb�\_s_kl\Zfb 
�g_�i_j\hkl_i_gghc�\Z`ghklb 

 

=jmiiZ��aZ]jyagyxs__�\_s_kl\h Ij_^_evgh_�agZq_gb_�mjh\gy�
aZ]jyag_gby��fd]�f3 

Ihj� 
� GZbf_gh\Zgb_ 

Dh^�]jmiiu����&$6�
aZ]jyagyxs_]h�\_s_kl\Z 
(Chemical Abstract Service 

Number) 

NhjfmeZ 
kj_^g__�aZ�
h^bg�qZk 

SPV1 

kj_^g__�aZ����
qZkZ 

SPV24 

1 2 3 4 5 6 
:edh]heb 
18. F_lZghe�

�f_lbeh\uc�
Zedh]hev� 

67-56-1 CH3OH 1000 500 

:jhfZlbq_kdb_�m]e_\h^hjh^u 200 200 
23. Lhemhe�

�f_lbe[_gahe� 
108-88-3 C6H5CH3   

=ebdheb� 30 30 
37. Wlbe_g]ebdhev�

(1,2-wlZg^bhe� 
107-21-1 HOCH2–CH2OH   

:g]b^jb^u�hj]Zgbq_kdbo�dbkehl 200 60 
41. MdkmkgZy�dbkehlZ�

�wlZgh\Zy�
dbkehlZ� 

64-19-7 CH3COOH   

:p_lZlu 100 100 
 

IhklZgh\e_gb_�FbgbkljZ�hdjm`Zxs_c�kj_^u�����hl����fZjlZ������]���Ij_^_evgu_�
ghjfu�kh^_j`Zgby�hiZkguo�\_s_kl\�\�ih\_joghklghc�b�fhjkdhc�\h^_���Ijbeh`_gb_�
I:W� ������ ���� ����� mklZgZ\eb\Z_l� ij_^_evgu_� ghjfu�� ijb� dhlhjuo� ih\_joghklgZy�
beb�fhjkdZy�\h^Z�aZ]jyag_gZ�b�hiZkgZ�^ey�a^hjh\vy�q_eh\_dZ�b�hdjm`Zxs_c�kj_^u��
Ba� ijh^mdlh\�� k� dhlhjufb� h[jZsZxlky� \� obfbq_kdhf� l_jfbgZe_�� ^Zggh_�
ihklZgh\e_gb_�dZkZ_lky�lhevdh�lhemheZ� 
 

LZ[ebpZ���� 
 Ij_^_evgu_�ghjfu�kh^_j`Zgby�hiZkguo�\_s_kl\�\�ih\_joghklghc�b�fhjkdhc�\h^_ 

 

HiZkgh_�
\_s_kl\h 

��CAS ?^bgbpZ Ij_^_evgZy�ghjfZ�
\�ih\_joghklghc�

\h^_ 

?^bgbpZ Ij_^_evgZy�ghjfZ�
\�fhjkdhc�\h^_ 

 Lhemhe 108-88-3 f]�e 0,05 f]�e 0,04 

 
______________________ 
3�E_]dh�Z[khj[bjm_fh_�q_j_a�dh`m�\_s_kl\h 
4�Ij_^_evgZy�ghjfZ�^_ckl\bl_evgZ�^ey�kmffZjgh]h�kh^_j`Zgby�iZjZ�b�Zwjhahey� 
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<�ihklZgh\e_gbb�FbgbkljZ�hdjm`Zxs_c�kj_^u�����hl���Zij_ey������]���Ij_^_evgu_�
ghjfu� kh^_j`Zgby� hiZkguo� \_s_kl\� \� ihq\_� b� ]jmglh\hc� \h^_�� �Ijbeh`_gb_�I:W�
���������������mdZaZgu�kh^_j`Zgby�hiZkgh]h�\_s_kl\Z�\�ihq\_�beb�]jmglh\hc�\h^_��
ijb�ij_\urZxsbo�dhlhju_�agZq_gbyo�ihq\Z�beb�]jmglh\Zy�\h^Z�aZ]jyag_gZ�b�hiZkgZ�
^ey� a^hjh\vy� q_eh\_dZ� b� hdjm`Zxs_c� kj_^u� b� \� kemqZ_� jZ\guo� dhlhjuf� beb�
f_gvrbo� agZq_gbyo� obfbq_kdh_� khklhygb_� ihq\u� b� ]jmglh\hc� \h^u� y\ey_lky�
ohjhrbf�beb�[_ahiZkguf�^ey�q_eh\_dZ�b�hdjm`Zxs_c�kj_^u��<�khhl\_lkl\bb�k������
ba�obfbdZlh\��k�dhlhjufb�h[jZsZxlky�\�obfbq_kdhf�l_jfbgZe_��ebrv�^ey�lhemheZ�
mklZgh\e_gu�ij_^_evgu_�ghjfu�kh^_j`Zgby�\�ihq\_�b�]jmglh\hc�\h^_� 
 

LZ[ebpZ���� 
 

Ij_^_evgu_�ghjfu�kh^_j`Zgby�hiZkguo�\_s_kl\�\�ihq\_�b�]jmglh\hc�\h^_ 
 

Ij_^_evgu_�ghjfu 
<�ihq\_��f]�d] <�]jmglh\hc�\h^_��fd]�e 

HiZkgh_�
\_s_kl\h 

Ghf_j 
CAS P_e_\h_�

agZq_gb_ 

Ij_^_evgh_�
agZq_gb_�\�
`behc�ahg_ 

Ij_^_evgh_�
agZq_gb_�\�

ijhfure_gghc�
ahg_ 

P_e_\h_�
agZq_gb_ 

Ij_^_evgh_�
agZq_gb_ 

Lhemhe 108-88-3 0,1 3 100 0,5 50 

 
 

�������Hij_^_e_gb_�hiZkghklb�ij_^ijbylby� 
 

<�khhl\_lkl\bb�k�jZa^_ehf�������ihklZgh\e_gby�FbgbkljZ�wdhghfbdb�b�dhffmgbdZpbb�
���� hl� ��� bxgy� ����� ]h^Z� �Gb`gbc� ij_^_e� hiZkghklb� obfbdZlZ� b� ihjh]h\h_�
dhebq_kl\h� hiZkgh]h� obfbdZlZ�� Z� lZd`_� ihjy^hd� hij_^_e_gby� dZl_]hjbb� hiZkghklb�
ij_^ijbylby�k�hiZkghklvx�\hagbdgh\_gby�djmiguo�Z\Zjbc�b�hiZkgh]h�ij_^ijbylby1" 
�Ijbeh`_gb_�I:W����������������ij_^ijbylb_��h[jZsZxs__ky�k�hiZkguf�obfbdZlhf��
^he`_g� hij_^_eblv� hiZkghklv� k\h_]h� ij_^ijbylby��HiZkghklv� gh\h]h� ij_^ijbylby�
ke_^m_l�hij_^_eblv�i_j_^�gZqZehf�kljhbl_evkl\Z�beb�^_yl_evghklb� 
 

Ijb� hij_^_e_gbb� hiZkghklb� ij_^ijbylby� mqblu\Zxlky� fZdkbfZevgh� \hafh`gu_�
dhebq_kl\Z� \k_o� hiZkguo� obfbdZlh\�� k� dhlhjufb� h^gh\j_f_ggh� h[jZsZxlky� gZ�
ij_^ijbylbb��\�l�q��kujv_�^ey�ijhp_kkZ��ijhf_`mlhqguc�ijh^mdl��ih[hqguc�ijh^mdl�
beb�hklZlhd��Z�lZd`_�obfbdZlu��dhlhju_�fh]ml�h[jZah\Zlvky�ijb�ml_j_�dhgljhey�gZ^�
obfbq_kdbf�ijhp_kkhf�� 
 

Ijb�hij_^_e_gbb�hiZkgh]h�ij_^ijbylby�ke_^m_l�mqblu\Zlv�\k_�hiZkgu_�obfbdZlu��
dhebq_kl\h�dhlhjuo�ij_\urZ_l����hl�khhl\_lkl\mxs_]h�gb`g_]h�ij_^_eZ�hiZkghklb� 
 

Ijb� hij_^_e_gbb� ij_^ijbylby� k� hiZkghklvx� \hagbdgh\_gby� djmiguo� Z\Zjbc�
g_h[oh^bfh�mqblu\Zlv�\k_�hiZkgu_�obfbdZlu��dhebq_kl\h�dhlhjuo�ij_\urZ_l����hl�
khhl\_lkl\mxs_]h� ihjh]h\h]h� dhebq_kl\Z�� Dhebq_kl\Z�� dhlhju_� f_gvr_� wlh]h��
g_h[oh^bfh�mqblu\Zlv�\�kemqZ_��_keb�hgb�\ke_^kl\b_�k\h_]h�f_klhgZoh`^_gby�fh]ml�
bgbpbbjh\Zlv�djmigmx�Z\Zjbx�gZ�ij_^ijbylbb� 
 

FZdkbfZevgu_�f]gh\_ggu_�dhebq_kl\Z�obfbdZlh\��k�dhlhjufb�h[jZsZxlky 

FZdkbfZevgu_�kdeZ^bjm_fu_�\�iZjd_�_fdhkl_c�dhebq_kl\Z�obfbdZlh\� 
-�f_lZgheZ�(CH3OH)   ��o��������f3� ��������lhgg� 
-�wlbe_g]ebdhey   ��o������f3 = 6�����lhggu� 
-�lhemheZ��> 99,75%)   ��o������f3� �������lhggu� 
-�mdkmkghc�dbkehlu��> 99,75%) ��o������f3� �������lhggu� 
-�\bgbeZp_lZlZ   �����f3� �������lhgg� 
-�[mlbeh\h]h�Zp_lZlZ  �����f3� �������lhgg� 
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Hij_^_e_gb_�ij_^ijbylby�k�hiZkghklvx�\hagbdgh\_gby�djmiguo�Z\Zjbc 
 

<�khhl\_lkl\bb�k�qZklvx� ������ihklZgh\e_gby�fbgbkljZ�wdhghfbdb�b� dhffmgbdZpbb�
���� hl� ��� bxgy� ����� ]h^Z� ij_^ijbylb_� y\ey_lky� hiZkguf�� _keb� gZ� g_f�
h[jZsZxlky�k� 
 

��� dZd� fbgbfmf� h^gbf� hiZkguf� obfbdZlhf�� dhebq_kl\h� dhlhjh]h� jZ\gh� beb�
ij_\urZ_l� aZ^Zgguc� \� ijbeh`_gbb� �� ihklZgh\e_gby�gb`gbc� ij_^_e�hiZkghklb�Qa 
beb�obfbdZlZfb��\oh^ysbfb�\�h^bg�deZkk�obfbdZlh\��kmffZjgh_�dhebq_kl\h�dhlhjuo�
jZ\gh� beb� ij_\urZ_l� aZ^Zgguc� \� ijbeh`_gbb� �� ihklZgh\e_gby� gb`gbc� ij_^_e�
hiZkghklb�Qa; ��� h]g_hiZkgufb� b� \aju\hhiZkgufb� obfbdZlZfb�� kmffZ� hlghkbl_evguo� dhebq_kl\�
dhlhjuo�jZ\gh�beb�ij_\urZ_l��� 
��� hiZkgufb� ^ey� a^hjh\vy� obfbdZlZfb�� kmffZ� hlghkbl_evguo� dhebq_kl\� dhlhjuo�
jZ\gh�beb�ij_\urZ_l��� 
��� hiZkgufb� ^ey� hdjm`Zxs_c� kj_^u� obfbdZlZfb�� kmffZ� hlghkbl_evguo� dhebq_kl\�
dhlhjuo�jZ\gh�beb�ij_\urZ_l��� 
 

KmffZ� hlghkbl_evguo� dhebq_kl\h� jZkkqblu\Z_lky� k� ihfhsvx� gb`_ke_^mxs_c�
nhjfmeu� 
 

� qi / Qa = 1, ]^_� 
qi – dhebq_kl\h� hiZkgh]h� obfbdZlZ� beb� deZkkZ� hiZkguo� obfbdZlh\� \� lhggZo� b�Qa – 
aZ^Zgguc�^ey�hiZkgh]h�ij_^ijbylby�gb`gbc�ij_^_e�hiZkghklb�dhebq_kl\h�hiZkgh]h�
obfbdZlZ�beb�deZkkZ�hiZkguo�obfbdZlh\�\�lhggZo�\�khhl\_lkl\bb�k�ijbeh`_gbyfb���b�
��ihklZgh\e_gby� 
 

<�khhl\_lkl\bb�k�����ihklZgh\e_gby�fbgbkljZ�wdhghfbdb�b�dhffmgbdZpbb�����hl����
bxgy� ����� ]h^Z� ij_^ijbylb_f� k� hiZkghklvx� \hagbdgh\_gby� djmiguo� Z\Zjbc�
dZl_]hjbb�:�y\ey_lky�ij_^ijbylb_��gZ�dhlhjhf�h[jZsZxlky�k� 
 

��� dZd� fbgbfmf� h^gbf� hiZkguf� obfbdZlhf�� dhebq_kl\h� dhlhjh]h� jZ\gh� beb�
ij_\urZ_l� aZ^Zggh_� \� ijbeh`_gbb� �� ihjh]h\h_� dhebq_kl\h� QkA beb� obfbdZlZfb��
\oh^ysbfb� \� h^bg� deZkk� obfbdZlh\�� kmffZjgh_� dhebq_kl\h� dhlhjuo� jZ\gh� beb�
ij_\urZ_l�aZ^Zggh_�\�ijbeh`_gbb���ihjh]h\h_�dhebq_kl\h�QkA; 
��� h]g_hiZkgufb� b� \aju\hhiZkgufb� obfbdZlZfb�� kmffZ� hlghkbl_evguo� dhebq_kl\�
dhlhjuo�jZ\gh�beb�ij_\urZ_l��� 
��� hiZkgufb� ^ey� a^hjh\vy� obfbdZlZfb�� kmffZ� hlghkbl_evguo� dhebq_kl\� dhlhjuo�
jZ\gh�beb�ij_\urZ_l��� 
��� hiZkgufb� ^ey� hdjm`Zxs_c� kj_^u� obfbdZlZfb�� kmffZ� hlghkbl_evguo� dhebq_kl\�
dhlhjuo�jZ\gh�beb�ij_\urZ_l��� 
 

KmffZ� hlghkbl_evguo� dhebq_kl\h� jZkkqblu\Z_lky� k� ihfhsvx� gb`_ke_^mxs_c�
nhjfmeu� 
 

� qi / QkA = 1, ]^_: 

qi – dhebq_kl\h�hiZkgh]h� obfbdZlZ�beb� deZkkZ�hiZkguo� obfbdZlh\�\� lhggZo�b�QkA – 
aZ^Zggh_�^ey�ij_^ijbylby�k�hiZkghklvx�\hagbdgh\_gby�djmiguo�Z\Zjbc�dZl_]hjbb�:�
ihjh]h\h_� dhebq_kl\h�hiZkgh]h�obfbdZlZ�beb�deZkkZ�hiZkguo�obfbdZlh\�\�lhggZo�\�
khhl\_lkl\bb�k�ijbeh`_gbyfb���b���ihklZgh\e_gby� 
 
 

<�khhl\_lkl\bb�k�ijbeh`_gb_f���ihklZgh\e_gby����� 
LZ[ebpZ���� 

 

Gb`gbc�ij_^_e�hiZkghklb�hiZkgh]h�obfbdZlZ�b�ihjh]h\h_�dhebq_kl\h�^ey�
obfbdZlh\ 
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ObfbdZl =jmiiZ�
obfbdZlh\ 

Gb`gbc�ij_^_e�hiZkghklb�
^ey�hiZkgh]h�ij_^ijbylby 

(\�lhggZo� 

Ihjh]h\h_�dhebq_kl\h�^ey�
ij_^ijbylby�k�hiZkghklvx�
\hagbdgh\_gby�djmiguo�

Z\Zjbc��\�lhggZo� 
Qa QkB QkA 

F_lZghe II 5,0 500 5000 

 
<�khhl\_lkl\bb�k�ijbeh`_gb_f���ihklZgh\e_gby����� 

LZ[ebpZ���� 
 

Gb`gbc�ij_^_e�hiZkghklb�hiZkgh]h�obfbdZlZ�b�ihjh]h\h_�dhebq_kl\h�^ey�
]jmiiu�obfbdZlh\ 

 

Gb`gbc�
ij_^_e�

hiZkghklb�
^ey�hiZkgh]h�
ij_^ijbylby 
�\�lhggZo� 

Ihjh]h\h_�dhebq_kl\h�^ey�
ij_^ijbylby�k�hiZkghklvx�
\hagbdgh\_gby�djmiguo�

Z\Zjbc��\�lhggZo� 
� DeZkk�obfbdZlh\ =jmiiZ�

obfbdZlh\ 

Qa QkB QkA 

2. Lhdkbqguc�(R23, R24, R25) I 0,5 50 200 
6. H]g_hiZkguc�(R10) obfbdZl�

hij_^_ey_l�ijbf_qZgb_��Z�5 II 20 5000 50 000 

7b. Hq_gv�h]g_hiZkguc�(R11), 
obfbdZl�hij_^_ey_l�
ijbf_qZgb_��b, 2)6 

 20 5000 50 000 

11. =hjxqb_�`b^dhklb�k�
l_fi_jZlmjhc�\kiurdb�\ur_�
550K 

II 10 - - 

13. <j_^guc�b�jZa^jZ`Zxsbc, 
obfbdZl�hij_^_ey_l�agZd�
ij_^mij_`^_gby�Xn beb�Xi 

I 100 - - 

 

 

HiZkghklv�ij_^ijbylby�ih�f_lZghem 
 

<�khhl\_lkl\bb�k�qZklvx�������ihklZgh\e_gby������_keb�mdZaZgguc�\�ijbeh`_gbb���
obfbdZl�lZd`_�\oh^bl�\�mdZaZgguc�\�ijbeh`_gbb���ihklZgh\e_gby�deZkk�obfbdZlh\��
lh� hiZkghklv� ij_^ijbylby� hij_^_ey_lky� bkoh^y� ba� ijb\_^_gguo� \� ijbeh`_gbb� ��
gb`g_]h� ij_^_eZ� hiZkghklb� b� ihjh]h\h]h� dhebq_kl\Z�� F_lZghe� \oh^bl� \� deZkk�
obfbdZlh\��mdZaZgguc�\�h[hbo�ijbeh`_gbyo��gh�_]h�hiZkghklv�ke_^m_l�hij_^_eblv�\�
khhl\_lkl\bb�k�ijbeh`_gb_f��� 
 

FZdkbfZevgh_�dhebq_kl\h�h[jZs_gby�k�f_lZghehf�khklZ\ey_l��������lhgg� 
 

KmffZ�hlghkbl_evguo�dhebq_kl\�^ey�hiZkgh]h�ij_^ijbylby�khklZ\ey_l� 
 

����������� �������qlh�> 1 
 

KmffZ� hlghkbl_evguo� dhebq_kl\� ^ey� ij_^ijbylby� k� hiZkghklvx� \hagbdgh\_gby�
djmiguo�Z\Zjbc�dZl_]hjbb�:�khklZ\ey_l� 
 

������������ �������qlh�> 1 
 

LZdbf�h[jZahf�AS TankChem gZ�hkgh\Zgbb�hij_^_e_gghc�hiZkghklb�f_lZgheZ�
hlghkblky� d� ij_^ijbylbyf� k� hiZkghklvx� \hagbdgh\_gby� djmiguo� Z\Zjbc�
dZl_]hjbb�:��LZd� dZd�ih�fZdkbfZevghfm�h^gh\j_f_gghfm� dhebq_kl\m�h[jZs_gby� k�
f_lZghehf� ij_^ijbylb_� hlghkblky� d� ij_^ijbylbyf� k� hiZkghklvx� \hagbdgh\_gby�
djmiguo�Z\Zjbc�dZl_]hjbb�:��g_l�g_h[oh^bfhklb�hij_^_eylv�hiZkghklv�ij_^ijbylby�
ih�^jm]bf�obfbdZlZf� 
___________________________ 
5 H]g_hiZkghc�`b^dhklvx��Z��y\ey_lky�\_s_kl\h�beb�kf_kv��l_fi_jZlmjZ�\kiurdb�dhlhjh]h�fbgbfZevgh�
khklZ\ey_l���0K�b�fZdkbfZevgh���0K��njZaZ�jbkdZ�R10) b�dhlhjh_�kihkh[kl\m_l�]hj_gbx� 
6 3b, 2) –� wlh� \_s_kl\h� beb� kf_kv�� l_fi_jZlmjZ� \kiurdb� dhlhjh]h�gb`_� ��0K�b� dhlhjh_�g_�y\ey_lky 
hkh[h�h]g_hiZkguf��njZaZ�jbkdZ�R11, \lhjh_�hlklmie_gb_�� 
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H[yaZgghklb�hiZkgh]h�ij_^ijbylby 
 

LZd� dZd�gZ�hkgh\Zgbb�ihklZgh\e_gby�fbgbkljZ�wdhghfbdb�b� dhffmgbdZpbb�����AS 
TankChem y\ey_lky� ij_^ijbylbyf� k� hiZkghklvx� \hagbdgh\_gby� djmiguo� Z\Zjbc�
dZl_]hjbb�:��ij_^ijbgbfZl_ex�ke_^m_l�bkoh^blv�ba�mklZgh\e_ggh]h�\�ihklZgh\e_gbb�
fbgbkljZ� \gmlj_ggbo� ^_e� ���� hl� ��� fZy� ����� ]�� �Ihjy^hd� khklZ\e_gb_� b�
ij_^hklZ\e_gby� bgnhjfZpbhggh]h� ebklZ�� hlq_lZ� h� [_ahiZkghklb� b� ieZgh\�
jZaj_r_gby� qj_a\uqZcguo� kblmZpbc� hiZkgh]h� ij_^ijbylby� b� ij_^ijbylby� k�
hiZkghklvx�\hagbdgh\_gby�djmiguo�Z\Zjbc��Z�lZd`_�\_^_gb_�i_j_qgZy�ij_^ijbylbc�k�
hiZkghklvx�\hagbdgh\_gby� djmiguo�Z\Zjbc�� �Ijbeh`_gb_�I:W� ������ ���� ����� ������
79, 1107). 
 

- Ij_^ijbgbfZl_ev�h[yaZg�^_eZlv�\k_�hl�g_]h�aZ\bkys__�\h�ba[_`Zgb_�Z\Zjbb��b�
_keb� Z\Zjby� \k_� `_� ijhbahc^_l�� ^_eZlv� \k_� hl� g_]h� aZ\bkys__� ^ey� mf_gvr_gby�
\ha^_ckl\by�Z\Zjbb�b�ebd\b^Zpbb�_z�ihke_^kl\bc� 
 

- Ij_^ijbgbfZl_ev�� bf_xsbc� ij_^ijbylb_� k� hiZkghklvx� \hagbdgh\_gby� djmiguo�
Z\Zjbc� dZl_]hjbb� :�� khklZ\ey_l� b� ij_^hklZ\ey_l� kiZkZl_evghfm� mqj_`^_gbx� ih�
f_klm�gZoh`^_gby�bgnhjfZpbhgguc�ebkl��hlq_l�h�[_ahiZkghklb�b�ieZg�jZaj_r_gby�
qj_a\uqZcguo� kblmZpbc�� Z� lZd`_� bgnhjfZpbhgguc� ebkl� b� hlq_l� h� [_ahiZkghklb�
Bgki_dpbb�L_ogbq_kdh]h�GZ^ahjZ� 
 
 

KhklZ\e_gb_� bgnhjfZpbhggh]h� ebklZ�� hlq_lZ� h� [_ahiZkghklb� b� ieZgZ� jZaj_r_gby�
qj_a\uqZcguo� kblmZpbc� b� mklZgh\e_ggu_� ^ey� gbo� lj_[h\Zgby� \ul_dZxl� ba�
khklZ\e_gguo� gZ� hkgh\Zgbb� aZdhgZ� h� obfbdZlZo� ihklZgh\e_gbc� b� ij_^ijbylbx�
ke_^m_l�mqblu\Zlv�wlb�lj_[h\Zgby�ijb�oh^ZlZckl\_�h�jZaj_r_gbb�gZ�^_yl_evghklv�b�
_]h� � ihemq_gbb�� <� lh� `_� \j_fy� kms_kl\h\Zgb_� beb� hlkmlkl\b_� mihfygmluo� \�
ij_^u^ms_f�ij_^eh`_gbb�^hdmf_glh\�g_�dZkZ_lky�ijh\_^_gby�hp_gdb�\ha^_ckl\by�
gZ�hdjm`Zxsmx�kj_^m� 
 

3.3 HibkZgb_� \hafh`guo� Zevl_jgZlb\�� jZkiheh`_gb_� l_jfbgZeZ�� l_ogbdZ��
l_ogheh]by��_fdhklb 

 

J_Zevgh� \hafh`ghc� Zevl_jgZlb\hc� obfbq_kdh]h� l_jfbgZeZ� y\ey_lky� l�g�� gme_\Zy�
Zevl_jgZlb\Z�beb�hldZa�hl�khhjm`_gby�obfbq_kdh]h�l_jfbgZeZ� 
 

<� dZq_kl\_� Zevl_jgZlb\u� lZd`_� fh`gh� jZkkfZljb\Zlv� jZkiheh`_gb_� obfbq_kdh]h�
l_jfbgZeZ�� LZd� dZd� h[sbc� \u[hj� f_klZ� ^ey� obfbq_kdh]h� l_jfbgZeZ� ijh\_^_g� \�
khhl\_lkl\bb� k� ^_ckl\mxs_c� ]_g_jZevghc� ieZgbjh\dhc� ]hjh^Z� KbeeZfyw� b�
^_lZevghc� ieZgbjh\dhc� ihjlh\hc� ahgu�� lh� \� dZq_kl\_� Zevl_jgZlb\u�
f_klhgZoh`^_gby� fh`gh� jZkkfZljb\Zlv� ebrv� ^jm]h_� f_klh� \� k\h[h^ghc� ahg_�
KbeeZfyw��L_jfbgZe�^he`_g�jZkiheZ]Zlvky�^hklZlhqgh�[ebadh�d�ihjlm�\�bgl_j_kZo�
[_ahiZkghklb�ljm[gh]h�ljZgkihjlZ�b�\�lh�`_�\j_fy�hg�g_�^he`_g�gZoh^blky�kebrdhf�
[ebadh� d� ]hjh^m�� LZd`_� g_h[oh^bfh� bf_lv� \� \b^m� gZoh^ysb_ky� gZ� l_jjblhjbb�
k\h[h^ghc� ahgu� KbeeZfyw� g_klZ[bevgu_� mqZkldb� [u\r_]h� jm^gbdZ� beb�
d\ZabklZ[bevgu_� mqZkldb�� dhlhju_� h]jZgbqb\Zxl� ihkljhcdm� gh\uo� khhjm`_gbc�� K�
mq_lhf� h[t_fZ� ieZgbjm_fhc� ^_yl_evghklb� lZd`_� \Z`gh� gZoh`^_gb_� mqZkldZ�
ih^oh^ys_]h� jZaf_jZ�� Mqblu\Zy� \ur_baeh`_ggh_� fh`gh� kdZaZlv�� qlh� \u[jZgguc��
AS TankChem mqZklhd� ^ey� obfbq_kdh]h� l_jfbgZeZ� m^h\e_l\hjy_l� ijhlb\hj_qb\uf�
lj_[h\Zgbyf� � d� \u[hjm� f_klhgZoh`^_gby� \� ^Zgghf� jZchg_� b� j_Zevgh� [he__�
ih^oh^ys_c�Zevl_jgZlb\u�^ey�f_klhgZoh`^_gby�g_�kms_kl\m_l�� 
 

<hafh`ghc� l_ogheh]bq_kdhc� Zevl_jgZlb\hc� y\ey_lky� i_j_]jmadZ� obfbdZlh\� gZ�
ijbqZe_� obfbdZlh\� ihjlZ� KbeeZfyw�� Wlh� iha\hey_l� ijh\h^blv� jZa]jmadm�
`_e_agh^hjh`guo� b� Z\lhfh[bevguo� pbkl_jg� ijyfh� \� lZgd_ju� obfbdZlh\�� >ey�
i_j_]jmadb� obfbdZlh\� gZ� ijbqZe_� obfbdZlh\� g_h[oh^bfh� lm^Z� ijh\_klb� hl^_evgmx�
`_e_agh^hjh`gmx� \_ldm�� khhjm^blv� `_e_agh^hjh`gmx� b� Z\lhfh[bevgmx�
jZa]jmahqgu_� wklZdZ^u�� Wlh� j_r_gb_� lj_[m_l� ih]jmahqgh]h� ijbqZeZ� k� [hevrbfb�
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jZaf_jZfb�� dhlhjuc� \u^_j`b\Ze� [u� [hevrmx� gZ]jmadm�� Z� lZd`_� g_dhlhjuo�
^hihegbl_evguo�f_j�[_ahiZkghklb��GZ�aZ\_jr_gghf�d�gZklhys_fm�\j_f_gb�ijbqZe_�
ih]jmadb�obfbdZlh\�lZdh_�j_r_gb_�g_�ij_^mkfhlj_gh��� 
 

?^bgkl\_gghc�j_Zevghc�\hafh`ghc�Zevl_jgZlb\hc�obfbq_kdh]h�l_jfbgZeZ�y\ey_lky�
l�g��gme_\Zy�Zevl_jgZlb\Z��dhlhjZy�wdhghfbq_kdb�[_kkfuke_ggZ�� 
 

����� Hp_gdZ� k� lhqdb� aj_gby� emqr_c� ^hklmighc� l_ogheh]bb�� kjZ\g_gb_� k�
ijbgpbiZfb�"EC BREF on emissions from storage" 

 

<�khhl\_lkl\bb�k�����AZdhgZ�h�dhfie_dkghf�ij_^hl\jZs_gbb�b�dhgljhe_�aZ]jyag_gby�
�I:W� I 2001, ��[� ����� ��������������������������������������������emqrZy�^hklmigZy�
l_ogheh]by� �E>L�� ^he`gZ� khhl\_lkl\h\Zlv� gZb[he__� wnn_dlb\ghc� b� jZa\blhc�
klmi_gb�kn_ju�^_yl_evghklb�b�ijbf_gy_fuo�\�g_c�f_lh^h\�jZ[hlu��<�ijbgpbi_�wlh�
fh`gh� kqblZlv� ih^oh^ysbf� hij_^_e_gb_f� hkgh\Zgby� ^ey� ij_^_evgh]h� agZq_gby�
\u[jhkZ�� qlh[u� ba[_`Zlv�� beb� _keb� wlh� g_\hafh`gh�� mf_gvrZlv� \u[jhk� b� _]h�
\ha^_ckl\b_�gZ�\kx�hdjm`Zxsmx�kj_^m� 
 

Emqrbc� hagZqZ_l� gZb[he__� wnn_dlb\guc� kihkh[� aZsblu� hdjm`Zxs_c� kj_^u� \�
p_ehf�� 
 

Ih^� l_ogheh]b_c� ih^jZamf_\Z_lky� bkihevam_fZy� gZ� ij_^ijbylbb� l_ogheh]by�� Z�
lZd`_� f_lh^� ieZgbjh\Zgby�� kljhbl_evkl\Z�� h[kem`b\Zgby� b� wdkiemZlZpbb�
ij_^ijbylby�� kihkh[� ij_djZs_gby� ^_yl_evghklb� ij_^ijbylby� b� aZdjulby�
ij_^ijbylby� 
 

>hklmigZy�l_ogheh]by�hagZqZ_l�^hklmigmx�^ey�wdkiemZlZpbhggbdZ�jZamfguf�iml_f�
kh\j_f_ggmx� l_ogheh]bx�� ijbf_g_gb_� dhlhjhc� k� mq_lhf� ij_bfms_kl\� b� jZkoh^h\�
wdhghfbq_kdb� b� l_ogbq_kdb� ijb_fe_fh� b� h[_ki_qb\Z_l� gZbemqr__� \uiheg_gb_�
wdheh]bq_kdbo�lj_[h\Zgbc� 
 

>bj_dlb\Z� IPPC7 ������?K� mklZgZ\eb\Z_l� [Zah\uc� ^hdmf_gl� ^ey� kljZg-qe_gh\�
?\jhi_ckdh]h� KhxaZ�� qlh[u� \u^Z\Zlv� jZaj_r_gby� gZ� hi_jbjh\Zgb_� ^ey�
hij_^_e_gguo� ijhfure_gguo� ^_yl_evghkl_c�� dhlhju_� hibkZgu� \� ijbeh`_gbb� ��
^bj_dlb\u�� Wlb� jZaj_r_gby� gZ� ^_yl_evghklv� ^he`gu� kh^_j`Zlv� mkeh\by��
hkgh\Zggu_� gZ� hij_^_e_gguo� \� klZlv_� ����� emqrbo�^hklmiguo� l_ogheh]byo�� qlh[u�
^hklbqv�\�p_ehf�\ukhdh]h�mjh\gy�aZsblu�hdjm`Zxs_c�kj_^u��KlZlvy������^bj_dlb\u�
lj_[m_l� hl� ?\jhi_ckdhc� Dhfbkkbb� hj]ZgbaZpbb� bgnhjfZpbhggh]h� h[f_gZ� ih�
kljZgZf-qe_gZf� b� k\yaZgguf� k� emqr_c� ^hklmighc� l_ogheh]b_c� ij_^ijbylbyf��
k\yaZgghfm�k�wlbf�gZ^ahjm�b�bo�jZa\blbx� 
 

?\jhi_ckdh_� ;xjh� IPPC8 hj]Zgbah\u\Z_l� h[f_g� wlhc� bgnhjfZpb_c� b� khklZ\ey_l�
hibkZgby� E>L� (BREF), dhlhju_� kljZgu-qe_gu� ^he`gu� mqblu\Zlv� ijb� hij_^_e_gbb�
emqrbo�^hklmiguo�l_ogheh]bc�beb�\�ki_pbnbq_kdbo�kemqZyo� 
 

P_eyfb�IPPC y\eyxlky� 
 

• aZsblZ�hdjm`Zxs_c�kj_^u�\�p_ehf� 
• hk\h_gb_� l_ogheh]bc�� iha\heyxsbo� wdhghfblv� j_kmjku� b� fZehhloh^guo�

l_ogheh]bb� 
• ij_^hl\jZs_gb_�i_j_ghkZ�aZ]jyag_gby�ba�h^gh]h�we_f_glZ�hdjm`Zxs_c�kj_^u�\�

^jm]hc� 
__________________________ 
7 Integrated Pollution Prevention and Control – dhfie_dkgh_�ij_^hl\jZs_gb_�b�dhgljhev�aZ]jyag_gby��Wlbf�
h[hagZqZ_lky�ij_^mij_`^Zxs__�\hagbdgh\_gb_�aZ]jyag_gby�gZijZ\e_gb_�\�wdheh]bq_kdhf�mkljhckl\_�
djmighfZkrlZ[gh]h� ijhba\h^kl\Z� b� lh� lZd`_� bkihevam_lky� \� dZq_kl\_� dhjhldh]h� gZa\Zgby�
khhl\_lkl\mxs_c� ^bj_dlb\u� ?\jhi_ckdh]h� KhxaZ� ������?K�� <� Wklhgbb� wlh� j_]mebjm_lky� AZdhghf� h�
dhfie_dkghf�ij_^hl\jZs_gbb�b�dhgljhe_�aZ]jyag_gby� 
8 European Integrated Pollution Prevention and Control Bureau – ?\jhi_ckdh_� [xjh� dhfie_dkgh]h�
ij_^hl\jZs_gby�b�dhgljhey�aZ]jyag_gby� 
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• m\_ebq_gb_� kl_i_gb� hl\_lkl\_gghklb� wdkiemZlZpbhggbdZ� aZ� ij_^klZ\eyxsmx�
hiZkghklv� ^ey� a^hjh\vy� ex^_c� beb� hdjm`Zxs_c� kj_^u� ^_yl_evghklv� gZ�
ij_^ijbylbb� 

• h[_ki_q_gb_�ij_^ijbylbx�j_imlZpbb�ij_^ijbylby�k�[_j_`eb\uf�hlghr_gb_f� d�
hdjm`Zxs_c�kj_^_� 

 

<k_� ij_^ijbylby� IPPC ^he`gu� khhl\_lkl\h\Zlv� lj_[h\Zgbyf� emqr_c� ^hklmighc�
l_ogheh]bb��d����hdly[jy������]. 
 

D� gZklhys_fm� \j_f_gb� aZ\_jr_gu� beb� gZoh^ylky� \� ihke_^g_c� klZ^bb� i_j_^�
aZ\_jr_gb_f� [he__� ��� hibkZgbc� E>L�� dhlhju_� ^hklmigu� \k_f� bgl_j_kmxsbfky�
ebpZf� gZ� ^hfZrg_c� kljZgbp_� EIPPCB beb� gZ� ^hfZrg_c� kljZgbp_� IPPC 
Fbgbkl_jkl\Z�hdjm`Zxs_c�kj_^u� 
 

HibkZgb_�E>L�jZa^_eyxlky�gZ� l�g�� \_jlbdZevgu_�hibkZgby�beb�hibkZgby�E>L�^ey�
ijhba\h^kl\_gghc� hljZkeb� b� ]hjbahglZevgu_� hibkZgby� beb� hibkZgby� E>L��
hibku\Zxsb_�dZdmx-lh�nmgdpbhgZevgmx�kn_jm�^_yl_evghklb��h[smx�^ey�g_kdhevdbo�
hljZke_c�ijhfure_gghklb��<�dZq_kl\_�h^ghc�ba�bgkljmdpbc�\�qbkeh�]hjbahglZevguo�
hibkZgbc�E>L�\oh^bl�"Reference Document on Best Available Techniques on Emissions 
from Storage" [24] �\� ^Zevg_cr_f� Storage BREF). Wlh� hibkZgb_� E>L� ho\Zlu\Z_l�
kdeZ^bjh\Zgb_�`b^dhkl_c��k`b`_gguo�]Zah\�b�l\_j^uo�\_s_kl\�b�h[jZs_gb_�k�gbfb�
g_aZ\bkbfh�hl�k_dlhjZ�beb�ijhba\h^kl\Z��<�gZklhysbc�fhf_gl�^hdmf_gl�aZ\_jr_g��
gh�_sz�g_�ijbgyl�hnbpbZevgh�?\jhi_ckdhc�Dhfbkkb_c�� 
 

?\jhi_ckdbf� ;xjh� IPPC lZd`_� khklZ\e_gh� hibkZgb_� E>L� "Large Volume Organic 
Chemicals", dhlhjh_�jZkkfZljb\Z_l�emqrb_�^hklmigu_� l_ogheh]bb�ijhfure_gghklb�
hj]Zgbq_kdbo�obfbdZlh\�b�bo�ijbf_g_gb_��Z�lZd`_�qZklbqgh�dZkZ_lky�kdeZ^bjh\Zgby�
�\�i_j\mx�hq_j_^v�_fdhkl_c�b�k\yaZgguo�k�gbfb�E>L�� 
 

<� ^hdmf_gl_� Storage BREF� hibku\Zxlky� l_ogheh]bb�� ijbf_gy_fu_� ijb�
kdeZ^bjh\Zgbb�� i_j_^Zq_� b� h[jZs_gbb� b� `b^dhklyfb�� k`b`_ggufb� ]ZaZfb� b�
l\_j^ufb� \_s_kl\Zfb�� Ihl_gpbZevgu_� bklhqgbdb� wfbkkbc� \� aZ\bkbfhklb� hl�
jZaebqguo� jZ[hqbo� hi_jZpbc� ZgZebabjmxlky� k� ihfhsvx� fZljbqgh]h� f_lh^Z��
Bkihevam_lky� f_lh^� hp_gdb�� ijb� dhlhjhf� [Zeeu�� ijbk\Zb\Z_fu_� bkoh^ysbf� ba�
bklhqgbdh\�hi_jbjh\Zgby�wfbkkbyf��mfgh`Zxlky�gZ�qZklhlm�wfbkkbc�\�aZ\bkbfhklb�
hl�h[t_fZ� wfbkkbc� ijb� dZ`^hf�hl^_evghf� wlZi_� kdeZ^bjh\Zgby�� dZ`^hc�hi_jZpbb�
i_j_ghkZ�b�h[jZs_gby��<k_�ihemq_ggu_�hp_gdb�y\eyxlky�hlghkbl_evgufb�b�hgb�g_�
jZ\ghp_ggu�^ey�jZaguo�j_`bfh\�jZ[hlu�� 
 

<� wlhf� hibkZgbb�E>L� mdZaZgu� ihl_gpbZevgu_� bklhqgbdb� � aZ]jyag_gby� ijb� dZ`^hf�
lbi_�kdeZ^bjh\Zgby�b�^Z_lky�kq_l�wfbkkbb�� 
 
Ih�Storage BREF ijb�hi_jZpbyo�ih�kdeZ^bjh\Zgbx�fh]ml�bf_lv�f_klh� 
 

- wfbkkbb��\hagbdZxsb_�ijb�ghjfZevguo�mkeh\byo�hi_jbjh\Zgby� 
- wfbkkbb��\hagbdZxsb_�ijb�Z\Zjbyo�b�djmiguo�Z\Zjbyo� 
Mihfygmlufb� wfbkkbyfb�fh]ml� [ulv� \u[jhku� \� \ha^mo�� gZijZ\ey_fu_� �ijyfh� beb�
dhk\_ggh��\�\h^m�k[jhku��rmf�b�hloh^u� 
 

�������Hp_gdZ�_fdhkl_c�obfbq_kdh]h�l_jfbgZeZ 
 

AS TankChem� ieZgbjm_l� mklZgh\blv� \� obfbq_kdhf� l_jfbgZe_� aZdjulu_� _fdhklb��
kgZ[`_ggu_�j_]meylhjhf�ba[ulhqgh]h�^Z\e_gby�b�\ZdmmfZ��mjh\g_f_jhf�lhqghklvx�
^h�����ff�b�kb]gZebaZlhjhf�mjh\gy��Z�lZd`_�fZgh\Zdmmfgufb�deZiZgZfb��^Zlqbdhf�
l_fi_jZlmju�� h]g_aZsblguf� h[hjm^h\Zgb_f� b� ij_^mij_`^Zxs_c� h[� hiZkghc�
kblmZpbb� Z\Zjbcghc� kb]gZebaZpb_c�� \gmlj_ggbfb� ieZ\mqbfb� djurZfb� b� Zahlghc�
ih^mrdhc�� <gmlj_ggyy� ieZ\mqZy� djurZ� g_� mklZgZ\eb\Z_lky� ebrv� gZ� _fdhklb�
fZehe_lmq_]h�wlbe_g]ebdhey�� 
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<k_� _fdhklb� kijh_dlbjh\Zgu� \� khhl\_lkl\bb� k� ^_ckl\mxsbfb� \� Wklhgkdhc�
J_kim[ebd_� ghjfZfb�� \� kh]eZkbb� k� ghjfZfb� KR:� API-6509 b� lj_[h\Zgbyfb�
L_ogbq_kdh]h�GZ^ahjZ��?fdhklb�kijh_dlbjh\Zgu�^ey�dhgdj_lguo�ijh^mdlh\�b�bf_xl�
iZkihjl�� dhlhjuc� kh^_j`bl� \kx� bgnhjfZpbx� b� k_jlbnbdZlu� gZ� fZl_jbZeu� b�
k\Zjgu_�r\u� 
 

Ih\_joghklv�ih^�iZjdhf�_fdhkl_c�ihdju\Z_lky�mdeZ^u\Z_fhc�f_`^m�^\mfy�kehyfb�
i_kdZ� ihebf_jghc� ie_gdhc�� dhlhjZy� aZsbsZ_l� ihq\m� hl� aZ]jyag_gby� obfbdZlZfb��
Ie_gdZ� ]_jf_lbqgh� kh_^bg_gZ� k� nmg^Zf_glhf� b� aZsblghc� kl_ghc� iZjdZ�� H[t_f�
\Zggu�iZjdZ�_fdhkl_c�khklZ\ey_l�h[t_f�gZb[hevr_c�_fdhklb�������h[s_]h�h[t_fZ�
iZjdZ� 
 

<gmlj_ggyy�iehsZ^v�\Zggu�iZjdZ�_fdhkl_c�ihdju\Z_lky�`_e_ah[_lhggufb�ieblZfb��
bf_xsbfb� gZdehgu� ih� gZijZ\e_gbx� d� ^j_gZ`ghc� kbkl_f_�� <� aZ\bkbfhklb� hl�
dZq_kl\Z� hlh[jZgguo� ijh[� klhqghc� \h^u� gZoh^ysZyky� \� \Zgg_� \h^Z� gZijZ\ey_lky�
beb� \� eb\g_\mx� dZgZebaZpbx� beb� gZ� h[jZs_gb_� k� hloh^Zfb�� hkms_kl\ey_fh_�
ebp_gabjh\Zgguf�ij_^ijbylb_f�� 
 

<�hibkZgbb� �E>L�\�kemqZ_�\gmlj_ggbo�ieZ\mqbo�djur�gZoh^ysZyky�\gmljb�_fdhklb�
ieZ\mqZy�djurZ�ih^gbfZ_lky�b�himkdZ_lky�\�aZ\bkbfhklb�hl�mjh\gy�`b^dhklb�b�hgZ�
beb� g_ihkj_^kl\_ggh� ieZ\Z_l� gZ� ih\_joghklb� `b^dhklb� beb� e_`bl� gZ� ihglhgZo� \�
g_kdhevdbo�kZglbf_ljZo�gZ^�ih\_joghklvx�`b^dhklb� 
 

?fdhklb� k� \gmlj_ggbfb� ieZ\mqbfb� djurZfb�fh`gh� k\h[h^gh� \_glbebjh\Zlv� q_j_a�
jZkiheh`_ggu_� ih� [hdZf� b� gZ� \_jom� ieZ\mq_c� djurb� pbjdmeypbhggu_� hl\_jklby��
qlh[u� mf_gvrblv� \hafh`ghklv� Zddmfmeypbb� iZjZ� f_`^m� klZpbhgZjghc� djur_c� b�
ieZ\mq_c�djur_c�^h�ih`ZjhhiZkghc�dhgp_gljZpbb�� 
 

Ijb�mklZgh\d_�ieZ\mq_c�djurb�\�_fdhklb�k�aZdjulhc�djur_c�h[t_fhf�[he__����f3, 
dhlhju_�kh^_j`Zl�ijh^mdlu�k�^Z\e_gb_f�iZjZ�> 1�dIZ�ijb�bo�jZ[hq_c�l_fi_jZlmj_��
\hafh`gh�^hklb]gmlv�kgb`_gby�wfbkkbc�dZd�fbgbfmf�gZ������Kgb`_gb_�wfbkkbc�dZd�
fbgbfmf�gZ������ih�kjZ\g_gbx�k�_fdhklvx�k�aZdjulhc�djur_c�[_a�^hihegbl_evguo�
f_j�� ^hklb`bfh�� _keb� ijh[_e�f_`^m� djur_c� b� kl_gdhc� gZ� [he__�� q_f� gZ� ���� _]h�
hdjm`ghklb� f_gvr_� ���� ff� b� ijhdeZ^db� gZiheg_gu� `b^dhklvx�� ij_^ihqlbl_evgh�
f_oZgbq_kdh_�miehlg_gb_� 
 

Wnn_dlb\ghklv�\gmlj_gg_c�djurb�aZ\bkbl�g_�lhevdh�hl�^bZf_ljZ�_fdhklb��gh�lZd`_�
hl�kdeZ^bjm_fh]h�ijh^mdlZ�b�h[hjhlZ� 
 

?keb� \� kemqZ_� gZjm`guo� ieZ\mqbo� djur� j_dhf_g^m_lky� bkihevah\Zlv� ^\hcgu_�
miehlg_gby��lh�\�kemqZ_�\gmlj_ggbo�ieZ\mqbo�djur�ijbf_g_gb_�^\hcguo�ijhdeZ^hd�
^_eZ_l�keh`guf�^Zevg_crmx�bgki_dpbx�b�wdhghfbq_kdb�kebrdhf�^hjh]hklhys_�� 
 
<�j_r_gbb�gm`^Zxlky�\hafh`gu_�ijh[e_fu�kh\f_klbfhklb�f_`^m�kdeZ^bjm_fufb�
ijh^mdlZfb�b�dhgkljmdpbhggufb�fZl_jbZeZfb�ieZ\mq_c�djurb��gZij��Zexfbgb_\u_�
ebklu�ihglhgu�b�fZl_jbZeu�miehlg_gby� 
 

Ih�E>L�j_dhf_g^m_lky�ihdjZkblv�_fdhklv�djZkdhc��dhlhjZy�hljZ`Z_l�g_�f_g__�����
l_ieh\h]h� b� k\_lh\h]h� baemq_gby� beb� kgZ[^blv� gZa_fgmx� _fdhklv� e_lmqbo�
kh_^bg_gbc�kheg_qguf�sblhf� 
 

E>L��lZd`_��y\ey_lky���ijbgylb_��aZsblguo��f_j��\h��ba[_`Zgb_��aZ]jyag_gby��ihq\u�\� 
_________________________ 
1� KlZg^Zjl� API-650 ho\Zlu\Z_l� fZl_jbZeu�� ^baZcg�� ijhba\h^kl\h�� lj_[h\Zgby� d� khhjm`_gbx� b�
l_klbjh\Zgbx�^ey�ih^a_fguo��\_jlbdZevguo��pbebg^jbq_kdbo�_fdhkl_c��_fdhkl_c�k�hldjulhc�b�aZdjulhc�
djurdhc��Z�lZd`_�k\Zjguo�klZevguo�_fdhkl_c�jZaebqgh]h�jZaf_jZ�b�h[t_fZ��KlZg^Zjl�ijbf_gy_lky�^ey�
_fdhkl_c�� dhlhju_� jZ[hlZxl� ijb� \gmlj_gg_f� ^Z\e_gbb�� [ebadhf� d� Zlfhkn_jghfm� ^Z\e_gbx�� gh�
^himkdZxlky�b�[he__�\ukhdb_�^Z\e_gby�\�kemqZ_�ijbf_g_gby�^hihegbl_evguo�f_j��>Zgguc�klZg^Zjl�
ijbf_gbf� lhevdh� d� l_f� _fdhklyf�� ^gbs_� dhlhjuo� ih^^_j`b\Z_lky� jZ\ghf_jgh� b� jZ[hlZ_l� \� g_�
aZfhjh`_gguo�mkeh\byo�k�fZdkbfZevghc�l_fi_jZlmjhc�^h���0K� 
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kemqZ_�`b^dbo�obfbdZlh\� 
 

LZd�dZd�h^ghc�ba�]eZ\guo�ijbqbg�g_iheZ^hd�h[hjm^h\Zgby�y\ey_lky�dhjjhaby��lh�_z�
g_h[oh^bfh�ba[_]Zlv�dZd�gZ�\gmlj_ggbo��lZd�b�gZ�gZjm`guo�klhjhgZo�f_lZeebq_kdbo�
ih\_joghkl_c��E>L�^ey�ba[_`Zgby�dhjjhabb�y\ey_lky� 
 

• \u[hj� kljhbl_evguo� fZl_jbZeh\�� dhlhju_� mklhcqb\u� ih� hlghr_gbx� d�
kdeZ^bjm_fhfm�ijh^mdlm��ijbf_gylv�ih^oh^ysb_�f_lh^u�kljhbl_evkl\Z� 

• ba[_]Zlv� ihiZ^Zgby� ^h`^_\hc� b� ]jmglh\hc� \h^u� \� _fdhklv� b� _keb� g_h[oh^bfh��
m^Zeylv�Zddmfmebjh\Zggmx�\�_fdhklb�\h^m� 

• ijbf_gylv�hl\h^�^h`^_\hc�\h^u�\�^j_gZ`� 
• ijh\h^blv� ij_^mij_^bl_evgh_� h[kem`b\Zgb_� b� _keb� \hafh`gh�� ^h[Z\eylv�

bg]b[blhju�dhjjhabb�beb�dZlh^gmx�aZsblm�\gmljb�_fdhklb� 
 

<� obfbq_kdhf� l_jfbgZe_� bkihevah\Zgb_f� \gmlj_gg_c� ieZ\mq_c� djurb� \�
klZpbhgZjghc� _fdhklb� b� ijbf_g_gb_f�f_j� ih� ij_^hl\jZs_gbx� aZ]jyag_gby� ihq\u�
\g_^j_gZ�emqrZy�^hklmigZy�l_ogheh]by�� 
 

�������F_klhgZoh`^_gb_�b�jZkiheh`_gb_ 
 

?fdhklv� fh`_l� gZoh^blvky� gZ� a_fe_�� ih^� a_fe_c� beb� gZ� ohef_�� Ij_bfms_kl\hf�
gZa_fghc� _fdhklb� y\ey_lky� lh�� qlh� l_qv� e_]dh� mklZgh\blv� b� \aylv� ih^� dhgljhev� b�
iZju� h[uqgh� jZkk_b\Zxlky� ihkj_^kl\hf� ijbjh^ghc�_kl_kl\_gghc� \_glbeypbb��
Dhgljhev�� fh^bnbdZpbx� b� j_fhgl� ijh\h^blv� e_]q_�� dhjjhabx� e_]q_� mklZgh\blv� b�
j_]mebjh\Zlv��Fbgmkhf� ih� kjZ\g_gbx� k� ih^a_fgufb� _fdhklyfb� y\ey_lky�f_gvrZy�
ih`ZjgZy�[_ahiZkghklv�b�\hagbdZxs__�\ke_^kl\b_�dhe_[Zgby�l_fi_jZlmj�[hevr__�
dhebq_kl\h�wfbkkbc ijb�^uoZgbb�_fdhklb� 
 

<� kemqZ_� ih`ZjhhiZkguo� _fdhkl_c� \Z`gh�� qlh[u� hgb� gZoh^bebkv� \� ohjhrh�
\_glbebjm_fhf�f_kl_��ih^Zevr_�hl�]jZgbp�l_jjblhjbb��aZgyluo�a^Zgbc��\hafh`guo�
bklhqgbdh\�\hkieZf_g_gby��ih]jmahqgh-jZa]jmahqguo�hi_jZpbc�� 
 

H[hkh[e_gghklv� y\ey_lky� hq_gv� \Z`ghc� f_jhc� \� kemqZ_� _fdhkl_c�� kh^_j`Zsbo�
h]g_hiZkgu_�`b^dhklb��lZd�dZd�\�kemqZ_�ih`ZjZ�wlh�aZsbsZ_l�g_�lhevdh�ex^_c�b�bo�
bfms_kl\h��gh�lZd`_�aZsbsZ_l�b�_fdhklb�hl�ih`ZjZ��dhlhjuc�fh`_l�bf_lv�f_klh�\�
dZdhf-lh�^jm]hf�f_kl_�gZ�l_jjblhjbb��ij_^ijbylby� 
 

<k_� _fdhklb� obfbq_kdh]h� l_jfbgZeZ� gZa_fgu_� b� jZkklhygby� f_`^m� gbfb�
khhl\_lkl\mxl� lj_[h\Zgbyf� ihklZgh\e_gby� fbgbkljZ� wdhghfdb� b� dhffmgbdZpbb�
����� �Lj_[h\Zgby� d� f_klm� ojZg_gby� obfbdZlZ�� d� f_klm� ih]jmadb�� jZa]jmadb� b�
i_j_]jmadb� obfbdZlZ�� Z� lZd`_� d� ^jm]bf� g_h[oh^bfuf� ^ey� h[jZs_gby� k� obfbdZlhf�
khhjm`_gbyf�\�ihjlm��Z\lhfh[bevghf�l_jfbgZe_��gZ�`_e_agh^hjh`ghc�klZgpbb�b�\�
Zwjhihjlm�� 
 

3.4.3. Hp_gdZ�l_ogbdb�i_j_^Zqb�b�h[jZs_gby�k�`b^dbfb�obfbdZlZfb 
 

GZa_fgu_� kbkl_fu� i_j_dZqdb� `b^dbo� ijh^mdlh\� h[uqgh� y\eyxlky� aZdjulufb��
AZdjulu_� kbkl_fu� i_j_dZqdb� ijbf_gbfu� ^ey� ljZgkihjlbjh\db� \k_o� `b^dhkl_c� b�
k`b`_gguo� ]Zah\�� Bo� ^baZcg�� dhgkljmdpby�� wdkiemZlZpby� b� h[kem`b\Zgb_� h[uqgh�
hij_^_e_gu� aZdhgh^Zl_evkl\hf� b� Zdp_ilbjh\Zggufb� gZ� f_`^mgZjh^ghf� mjh\g_�
klZg^ZjlZfb� b� bgkljmdpbyfb� (ASME, API, DIN b� l�^���� Wfbkkbb� h[uqgh� \hagbdZxl�
ebrv�\ke_^kl\b_�ml_q_d�b�beb�\�oh^_�hqbkldb� 
 

GZa_fgu_�aZdjulb_�kbkl_fu�ljm[hijh\h^gh]h�ljZgkihjlZ�khklhyl�ba�ljm[hijh\h^Z��
djZg�deZiZgh\��ijhdeZ^hd�b�maeh\�i_j_dZqdb��<hafh`gu_�wfbkkbb�ba�lZdhc�kbkl_fu�
fh]ml�\hagbdZlv�\�kemqZ_�l_qb�ijhdeZ^hd�b�beb�\�oh^_�hi_jZpbc�ih�hqbkld_� 
 

<� obfbq_kdhf� l_jfbgZe_� ijb� ih]jmad_� b� jZa]jmad_� `_e_agh^hjh`guo� pbkl_jg��
Z\lhpbkl_jg� b� lZgd_jh\� bkihevamxlky� aZdjulu_� kbkl_fu� i_j_dZqdb�� Ijb�
ijh_dlbjh\Zgbb� kbkl_f� i_j_^Zqb� b� h[jZs_gby� bkoh^yl� ba� ^_ckl\mxs_]h�
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aZdhgh^Zl_evkl\Z�� Z� lZd`_� ba� klZg^Zjlh\�Wklhgkdhc�J_kim[ebdb� b�f_`^mgZjh^guo�
klZg^Zjlh\�� 
 

Ih�hibkZgbx�E>L�\hafh`gufb�kms_kl\_ggufb�\u[jhkZfb�\�Zlfhkn_jm��kf�������ba�
wdkiemZlZpbhgguo� bklhqgbdh\� \� kemqZ_� gZa_fghc� aZdjulhc� kbkl_fu� i_j_dZqdb�
y\eyxlky� wfbkkbb� ijb� aZiheg_gbb� �[Zee� ��� b� djZldh\j_f_ggu_� wfbkkbb� �[Zee� ����
Ihl_gpbZevgu_�k[jhku�\�\h^m�ba�wdkiemZlZpbhgguo�bklhqgbdh\�\�kemqZ_�gZa_fghc�
aZdjulhc� kbkl_fu� i_j_dZqdb� g_kms_kl\_ggu�� FZeh\_jhylgu_� wfbkkbb� fh]ml�
h[mkeZ\eb\Zlvky�Z\Zjbyfb�b�djmigufb�Z\Zjbyfb��dZd�i_j_iheg_gb_�b�ml_qdZ� 
 

Kms_kl\_ggu_� \u[jhku� \� Zlfhkn_jm� ijb� bkihevah\Zgbb� ih]jmahqguo� jmdZ\h\� b�
ih]jmahqguo� klj_e� fh]ml� \hagbdgmlv� ijb� aZiheg_gbb� _fdhkl_c� �[Zee� ���� ijb�
ih^dexq_gbb� �hlkh_^bg_gbb�� �[Zee� ���� gh� hgb� y\eyxlky� djZldh\j_f_ggufb�
wfbkkbyfb� �[Zee� ���� <hafh`gu_� k[jhku� \� ihq\m�\h^m� fh]ml� bf_lv� f_klh� ijb�
ih^dexq_gbb� �hlkh_^bg_gbb��� Ihl_gpbZevgu_� k[jhku� \� \h^m� g_kms_kl\_ggu��
FZeh\_jhylgu_�wfbkkbb�fh]ml�h[mkeZ\eb\Zlvky�Z\Zjbyfb�b�djmigufb�Z\Zjbyfb��dZd�
i_j_iheg_gb_�b�ml_qdZ� 
 

<ur_mihfygmlu_�kms_kl\_ggu_�wfbkkbb�bf_xl�hlghkbl_evgh_�agZq_gb_�b�bo�fh`gh�
ijbgbfZlv�\�mq_l�ebrv�ijb�kjZ\g_gbb�jZaguo�wlZih\�l_ogheh]bb�i_j_^Zqb�b�ihwlhfm�
bo� g_evay� mqblu\Zlv� \� dZq_kl\_� kms_kl\_gguo� wfbkkbb� ih� \k_f� hi_jZpbyf��
k\yaZgguf�k�ih]jmadhc-jZa]jmadhc�b�kdeZ^bjh\Zgb_f�� 
 

Ih]jmahqgu_� jmdZ\Z� h[uqgh� mijhqg_gu� k� ihfhsvx� klZevguo� kibjZe_c� beb� k_ldb��
Ih]jmahqgu_� klj_eu� kgZ[`_gu� \jZsZxsbfbky� rZjgbjZfb�� qlh[u� iha\heylv�
kh_^bg_gbx�^\b]Zlvky�\f_kl_�k�ljZgkihjlguf�kj_^kl\hf��<jZsZxsb_ky�rZjgbju�\h�
ba[_`Zgb_�l_qb�kgZ[`_gu�ijhdeZ^dZfb��<�kemqZ_�ih]jmahqgh]h�jmdZ\Z�b�ih]jmahqghc�
klj_eu� dZd� fZl_jbZe�� lZd� b� dhgkljmdpby� jmdZ\Z� ^he`gu� [ulv� ih^oh^ysbfb� ^ey�
ijh^mdlZ��k�dhlhjuf�h[jZsZxlky� 
 

?keb� ijb� ih]jmad_-jZa]jmad_�`b^dhklb� g_h[oh^bfh� kh[bjZlv� iZju�� lh� ih� hibkZgbx�
E>L� bo� g_h[oh^bfh� kh[bjZlv� q_j_a� ljm[hijh\h^� beb� q_j_a� ijbkihkh[e_ggu_� ^ey�
wlh]h� ih]jmahqgu_� klj_eu�� Ijb� \_jog_c� ih]jmad_-jZa]jmad_� fh`gh� ijbf_gylv�
ki_pbZevgu_� ih]jmahqgu_� klj_eu�� dhlhju_� ijbdj_ieyxlky� d� ih]jmahqghfm�exdm� � b�
\dexqZxl�ljm[hijh\h^�^ey�k[hjZ�iZjh\� 
 

Ijb� jZa]jmad_� `_e_agh^hjh`guo� \Z]hgh\� \� obfbq_kdhf� l_jfbgZe_� ij_^mkfhlj_gh�
bkihevah\Zgb_�ih]jmahqguo�klj_e��Ijb�ih]jmad_�Z\lhpbkl_jg�b�km^h\�\�kljhbl_evghf�
ijh_dl_�_sz�g_�k^_eZg�hij_^_e_gguc�\u[hj�ih]jmahqgh]h�h[hjm^h\Zgby��H^gZdh��\�
khhl\_lkl\bb� k� mkeh\byfb�� hibkZgguf� \� wdki_jlghc� hp_gd_� \u^_eyxsboky� \�
Zlfhkn_jm�aZ]jyagyxsbo�\_s_kl\��ijbeh`_gb_������ijb�ih]jmad_�]jmah\bdh\�ke_^m_l�
ijbf_gylv�gb`gxx�ih]jmadm�b�^uoZl_evgh_�hl\_jklb_�\ukhlhc���f� 
 

<� obfbq_kdhf� l_jfbgZe_� g_� ij_^mkfhlj_gh� meZ\eb\Zgb_� iZjh\� obfbdZlh\�� lZd� dZd�
wlh� g_ihkj_^kl\_ggh� g_� lj_[m_lky� aZdhgh^Zl_evkl\hf�Wklhgkdhc�J_kim[ebdb�b� lZd�
dZd�\�kemqZ_�bkihevah\Zgby�ij_^mkfhlj_gguo�\�khhl\_lkl\bb�k�wdki_jlghc�hp_gdhc�
\u^_eyxsboky�\�Zlfhkn_jm�aZ]jyagyxsbo�\_s_kl\�l_ogheh]bq_kdh]h�h[hjm^h\Zgby�
b�l_ogheh]bq_kdbo�ijb_fh\�ijb�fZdkbfZevguo�\hafh`guo�dhebq_kl\Zo�\u[jhkh\�g_�
ij_\urZxlky�mklZgh\e_ggu_�aZdhgh^Zl_evkl\hf�ghjfu�b�ij_^_evgu_�agZq_gby� 
 

<� kemqZ_� \k_o� ^jm]bo� ijbf_gy_fuo� \� obfbq_kdhf� l_jfbgZe_� l_ogheh]bq_kdh]h�
h[hjm^h\Zgby� b� k\yaZgguo� k� h[jZs_gb_f� hi_jZpbc�� dhlhju_� g_� mihfygmlu� \�
gZklhys_f�imgdl_���������j_dhf_g^m_lky�bkoh^blv�ba�aZibkZggh]h�\�^hdmf_gl_�Storage 
BREF. 
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4. <ha^_ckl\b_�gZ�hdjm`Zxsmx�kj_^m��khimlkl\mxs__�kljhbl_evkl\m�b�

hi_jbjh\Zgbx� obfbq_kdh]h� l_jfbgZeZ�� Z� lZd`_�j_Zevgh�\hafh`guf�
Zevl_jgZlb\Zf�� jZaf_ju� ahgu� \ha^_ckl\by�� we_f_glu� hdjm`Zxs_c�
kj_^u��ih^\_j]Zxsb_ky�\ha^_ckl\bx 

 

4.1. AZ]jyag_gghklv�ih\_joghklghc��]jmglh\hc�b�fhjkdhc�\h^u��ihq\u�beb�
\ha^moZ 
 

<ha^_ckl\b_�obfbq_kdh]h�l_jfbgZeZ�gZ�\h^m��ihq\m�b�\ha^mo�\�i_j\mx�hq_j_^v�
bkoh^bl�ba�obfbdZlh\��k�dhlhjufb�h[jZsZxlky�\�obfbq_kdhf�l_jfbgZe_�� 

 
 

4.1.1 <ha^_ckl\b_�gZ�ihq\m��ih\_joghklgmx��]jmglh\mx�b�fhjkdmx�\h^m 
 

<hafh`gh_�\ha^_ckl\b_�gZ�ihq\m�b�\h^m�\�i_j\mx�hq_j_^v�bkoh^bl�ba�hi_jZpbc�ih�
i_j_]jmad_� obfbdZlh\�� >ey� ba[_`Zgby� b� mf_gvr_gby� \ha^_ckl\by� g_h[oh^bfh�
bkoh^blv� ba� ihklZgh\e_gby� fbgbkljZ� iml_c� khh[s_gby� b� \gmlj_ggbo� ^_e� �����
�Lj_[h\Zgby� d� f_klm� ojZg_gby� obfbdZlZ�� d� f_klm� ih]jmadb�� jZa]jmadb� b� i_j_]jmadb�
obfbdZlZ��Z�lZd`_�d�^jm]bf�g_h[oh^bfuf�^ey�h[jZs_gby�k�obfbdZlhf�khhjm`_gbyf�\�
ihjlm�� Z\lhfh[bevghf� l_jfbgZe_�� gZ� `_e_agh^hjh`ghc� klZgpbb� b� \� Zwjhihjlm���
�Ijbeh`_gb_�I:W������������������������������ 
 

>ey�ij_^hl\jZs_gby�aZ]jyag_gby�ihq\u�b�\h^u�ih^�`_e_agh^hjh`gmx�\_ldm�b�jy^hf�
k� g_c� mklZgZ\eb\Z_lky� fhgheblgZy� `_e_ah[_lhggZy� ieblZ� k� [Zjv_jZfb�� dhlhjZy�
ij_iylkl\m_l�jZkl_dZgbx�ijh^mdlZ�\�kemqZ_��_keb�hg�dZiZ_l�gZ�a_fex�beb�\�kemqZ_�
\hafh`ghc� Z\Zjbb�� Mklhcqb\hfm� d� \ha^_ckl\bx� obfbdZlh\� [_lhgghfm� hkgh\Zgbx�
ijb^Zxl�gZdehgu�^ey�k[hjZ�b�hl\h^Z�^h`^_\uo�\h^�\�eb\g_\mx�dZgZebaZpbx�beb�\�
hqbklbl_ev�� AZ^\b`dZ� ^j_gZ`ghc� kbkl_fu� \� dheh^p_� ^he`gZ� [ulv� aZdjulZ� \�
ghjfZevghf� khklhygbb�� Ih\_joghklv� ih^� Z\lhfh[bevghc� ih]jmahqghc� wklZdZ^hc� b�
h[hjm^h\Zgb_f�ih]jmadb�ijbqZeZ�ke_^m_l�kgZ[^blv�ZgZeh]bqgufb�`_e_agh^hjh`ghc�
wklZdZ^_�kj_^kl\Zfb�aZsblu�ihq\u�b�\h^u� 
 

�?fdhklb�^ey�obfbdZlh\�mklZgZ\eb\Zxlky�\�mklhcqb\mx�d�^_ckl\bx�obfbdZlh\�\Zggm��
h[t_f� dhlhjhc� khklZ\ey_l� h[t_f� gZb[hevr_c� _fdhklb� �� ���� hl� h[s_]h� h[t_fZ�
iZjdZ��GZdehgu�hdjm`Zxs_c�iZjd�_fdhkl_c� \Zggu� \uihegyxlky� ih�gZijZ\e_gbx� d�
^j_gZ`ghc� kbkl_f_�� dhlhjZy� kh[bjZ_l� eb\g_\mx� \h^m� b� \� kemqZ_� h[gZjm`_gby�
aZ]jyag_gby�gZijZ\ey_l�_z�gZ�hqbklbl_evgmx�klZgpbx��<uimkd�\Zggu�iZjdZ�_fdhkl_c�
\�ghjfZevghf�khklhygbb�^he`_g�[ulv�aZdjul�\h�ba[_`Zgb_�gZijZ\e_gby�\�\h^h_f�
eb\g_\hc� \h^u� \� kemqZ_�\hafh`gh]h� aZ]jyag_gby��IehsZ^v�\gmljb�iZjdZ�_fdhkl_c�
bahebjm_lky� k� ihfhsvx� ihebf_jghc� ie_gdb�� dhlhjZy� mdeZ^u\Z_lky� f_`^m� ^\mfy�
kehyfb� i_kdZ�� Ie_gdZ� ]_jf_lbq_kdb� k\yau\Z_lky� k� nmg^Zf_glhf� _fdhklb� b�
aZsblguf�\Zehf�iZjdZ�_fdhkl_c�b�hgZ�aZsbsZ_l�ihq\m�hl�aZ]jyag_gby�obfbdZlZfb� 
 

<� kemqZ_� khhl\_lkl\mxs_]h� lj_[h\Zgbyf� ijh_dlbjh\Zgby�� kljhbl_evkl\Z� b�
wdkiemZlZpbb�hl�h[jZs_gby�k�obfbdZlZfb�g_�bkoh^bl�\j_^gh]h�\ha^_ckl\by�gZ�
ihq\m��Z�lZd`_�ih\_joghklgmx��]jmglh\mx�b�fhjkdmx�\h^m��� 
 

�������<ha^_ckl\b_�aZ]jyag_gby�Zlfhkn_jgh]h�\ha^moZ 
 

<�ieZgbjm_fhf�obfbq_kdhf�l_jfbgZe_�\u[jhku�\�\ha^mo�\hagbdZxl�ijb�hi_jZpbyo�
ih�jZa]jmad_�b�ih]jmad_��\�fhf_gl�ijbkh_^bg_gby�b�hlkh_^bg_gby�ih]jmahqguo�klj_e�
b�jmdZ\h\��ijb�aZiheg_gbb�_fdhkl_c�b�ijb�ojZg_gbb�\�_fdhklyo� 
 

>ey� gZ]j_\Z� _fdhkl_c� k� mdkmkghc� dbkehlhc�� dhlhjZy� ijb[u\Z_l� gZ� jZa]jmahqgmx�
wklZdZ^m�b�k�dhlhjhc�h[jZsZxlky�\�l_jfbgZe_��ij_^ijbylb_�ieZgbjm_l�bkihevah\Zlv�
l_ieh�� ihemqZ_fh_� hl� KbeeZfywkdhc� L_iehwg_j]hp_gljZeb�� Bkoh^y� ba� wlh]h� m�
ij_^ijbylby� hlkmlkl\m_l� ihlj_[ghklv� \� khhjm`_gbb� gh\h]h� bklhqgbdZ� aZ]jyag_gby�
\ha^moZ�–�dhl_evghc��>ey�gZ]j_\Z�ljm[�mdkmkghc�dbkehlu�bkihevamxlky�hlhibl_evgu_�
dZ[_eb� 
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Djhf_� \u[jhkh\� \� Zlfhkn_jguc� \ha^mo�� bkoh^ysbo� hl� h[jZs_gby� k� obfbdZlZfb��
\u[jhku� \� \ha^mo� lZd`_� h[jZamxlky� ijb� jZ[hl_� ^\b]Zl_e_c� h[kem`b\Zxs_]h�
obfbq_kdbc� l_jfbgZe� ljZgkihjlZ� �Z\lhfh[be_c�� ih_a^h\� b� km^h\���<ha^_ckl\b_� gZ�
hdjm`Zxsmx�kj_^m��\�l�q��\ha^_ckl\b_�aZ]jyag_gby�\ha^moZ��fhlhjguo�ljZgkihjlguo�
kj_^kl\��dZd�g_klZpbhgZjguo�bklhqgbdh\�aZ]jyag_gby��jZkkfhlj_gh��\�imgdl_����� 
 

>ey�jZkq_lh\�aZ]jyag_gby�Zlfhkn_jgh]h�\ha^moZ�b�hp_gdb�\ha^_ckl\by�aZ]jyag_gby�
Zlfhkn_jgh]h� \ha^moZ� d� khklZ\e_gbx� H<HK� [ue� ijb\e_q_g� g_� \oh^ysbc� \�
wdki_jlgmx�]jmiim�wdki_jl��FZj]mk�Dzjl��ebp_gaby�H<HK���������gZ�qv_c�hp_gd_�ih�
\u^_eyxsbfky�\�Zlfhkn_jguc�\ha^mo�aZ]jyagyxsbf�\_s_kl\Zf��ijbeh`_gb_�����b�
hkgh\ZgZ�gb`_ke_^mxsZy�hp_gdZ�\ha^_ckl\by�aZ]jyag_gby�Zlfhkn_jgh]h�\ha^moZ� 
 

>ey� hp_gdb� mjh\gy� aZ]jyag_gby� Zlfhkn_jgh]h� \ha^moZ� obfbq_kdh]h� l_jfbgZeZ�
gZc^_gu� ]h^h\u_� dhebq_kl\Z� >l�]@� b� f]gh\_ggu_� dhebq_kl\Z� � >]�k_d@� aZ]jyagyxsbo�
\_s_kl\�� \u[jZku\Z_fuo� \� \ha^mo� bklhqgbdZfb� aZ]jyag_gby�� b� hp_g_gh� bo�
\ha^_ckl\b_�gZ�khklhygb_�Zlfhkn_jgh]h�\ha^moZ� 
 

>hdmf_gl� ?\jhi_ckdh]h� ;xjh� IPPC "Large Volume Organic Chemicals" [23] 
jZkkfZljb\Z_l�ijbf_g_gb_�emqrbo�^hklmiguo�l_ogheh]bc�ijb�ojZg_gbb�e_]dhe_lmqbo�
hj]Zgbq_kdbo� obfbdZlh\��Ijb� ih]jmad_� obfbdZlh\� gZ� km^Z� gbdZdb_� ^hihegbl_evgu_�
f_ju� g_� ij_^mkfhlj_gu�� Ijb� ih]jmad_� \� _fdhklb� \� dZq_kl\_� h^ghc� ba� \hafh`guo�
l_ogheh]bc� ij_^mkfhlj_gh� bkihevah\Zgb_� Zahlghc� ih^mrdb� \f_kl_� k� deZiZgZfb�
ba[ulhqgh]h�^Z\e_gby��\�kemqZ_�dhlhjh]h�\u[jhku�\�\ha^mo�mf_gvrZxlky�gZ���-85%. 
Ijb�bkihevah\Zgbb�ieZ\mq_c�djurb�\u[jhku�mf_gvrZxlky�dZd�fbgbfmf�gZ����� 
 

<u^_eyxsbfbky� \� \ha^mo� aZ]jyagyxsbfb� \_s_kl\Zfb� y\eyxlky� iZju� f_lZgheZ��
wlbe_g]ebdhey��lhemheZ��mdkmkghc�dbkehlu��\bgbeZp_lZlZ�b�[mlbeh\h]h�Zp_lZlZ� 
 

JZkq_l�jZkk_b\Zgby�\�ljm^_�\uiheg_g�k�ihfhsvx�dhfivxl_jguo�ijh]jZff�GARANT, 
dhlhju_� ml\_j`^_gu� ^ey� bkihevah\Zgby� ihklZgh\e_gb_f� fbgbkljZ� hdjm`Zxs_c�
kj_^u������hl���������� 
 

<� ^jm]bo� h[eZklyo� wdheh]bq_kdhc� wdki_jlbau� ke_^m_l� bkoh^blv� ba� aZ^Zgguo�
ijh_dlbjh\sbdhf�mkeh\bc�� 
 

JZkq_lu�aZ]jyag_gby�Zlfhkn_jgh]h�\ha^moZ�\uiheg_gu�^ey�^\mo�\ZjbZglh\� 
��\ZjbZgl��_keb�_fdhklb�kgZ[`_gu�nbdkbjh\Zggufb�djurdZfb�b�ih]jmadZ�]jmah\bdh\�
ijhba\h^blky� iml_f� \_jog_c� ih]jmadb� k� fZdkbfZevghc� kdhjhklvx� ^h� ���� f3�q� b�
wfbkkbb�gZijZ\eyxlky�\�Zlfhkn_jguc�\ha^mo�gZ�\ukhl_���f_ljh\� 
�� \ZjbZgl�� _keb� _fdhklb� kgZ[`_gu� ieZ\mqbfb� djurZfb� b� ih]jmadZ� ]jmah\bdh\�
ijhba\h^blky�iml_f�gb`g_c�ih]jmadb�k�fZdkbfZevghc�kdhjhklvx�^h����f3�q�b�wfbkkbb�
gZijZ\eyxlky�\�Zlfhkn_jguc�\ha^mo�gZ�\ukhl_���f_ljh\� 
 

JZkklhygb_�� jZ\gh_� ��-djZlghc� \ukhl_� gZb[he__� \ukhdh]h� bklhqgbdZ� aZ]jyag_gby��
jZkiheh`_ggh]h� gZ� ijhba\h^kl\_gghc� l_jjblhjbb� l_jfbgZeZ�`b^dbo� obfbdZlh\�AS 
TankChem, khklZ\ey_l�������f_ljh\��GZ�lZdhf�jZkklhygbb�g_l�l_ogh]_gguo�h[t_dlh\��
\ebyxsbo� gZ� jZkq_lu� jZkk_b\Zgby�� JZagbpZ� \ukhl� \� hdj_klghklyo� ^Zgghc�
l_jjblhjbb� g_� ij_\urZ_l� ��� f_ljh\� gZ� �� dbehf_lj�� ihwlhfm� b� � ]_h]jZnbq_kdb_�
h[t_dlu�g_�hdZau\Zxl�\ebygb_�gZ�jZkq_lu�jZkk_b\Zgby�  
 

?fdhklb� l_jfbgZeZ� obfbdZlh\� AS TankChem� gZoh^ylky� gZ� ijhba\h^kl\_gghc�
l_jjblhjbb� KbeeZfywkdhc� k\h[h^ghc� ahgu� b� jZkklhygb_� _fdhkl_c� hl� ]jZgbpu�
ijhba\h^kl\_gghc� l_jjblhjbb� khklZ\ey_l� ���� f�� jZkklhygb_� ijbqZeZ� ih]jmadb�
obfbdZlh\� hl� gZa_fghc� ]jZgbpu� KbeeZfywkdhc� k\h[h^ghc� ahgu� khklZ\ey_l� �����
f_ljh\�b�[eb`Zcrbc�`behc�^hf�gZoh^blky�gZ�jZkklhygbb�hdheh�����f�hl�_fdhkl_c�b�
gZ�jZkklhygbb�[he__������f_ljh\�hl�ijbqZeZ�ih]jmadb�obfbdZlh\� 
__________________ 
10� Ohly� \� jZkq_lZo� jZkk_b\Zgby� \uiheg_gu� baf_j_gby� ^ey� ih]jmadb� \bgbeZp_lZlZ� \� ]jmah\bdb�� AS 
TankChem g_�ij_^mkfZljb\Z_l�\�ieZgbjm_fhf�l_jfbgZe_�ih]jmadm�\bgbeZp_lZlZ�\�Z\lhpbkl_jgu�� 
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<u\h^u�gZ�hkgh\Zgbb�jZkq_lh\�jZkk_b\Zgby 
 

JZkq_lu� jZkk_b\Zgby� ihdZau\Zxl�� qlh� ijb� ih]jmad_-jZa]jmad_� obfbdZlh\� \� ihjlm�
KbeeZfyw� \� l_jfbgZe_�`b^dbo� obfbdZlh\�AS TankChem�b�gZ�ijbqZe_� obfbdZlh\�\�
kemqZ_�i_j\h]h�\ZjbZglZ��_keb�_fdhklb�kgZ[`_gu�nbdkbjh\Zggufb�djurdZfb�b�
Zahlghc� ih^mrdhc� b� ih]jmadZ� \� ]jmah\bdb� ijhba\h^blky� iml_f� \_jog_c�
ih]jmadb�kh�kdhjhklvx�ih]jmadb�����f3�q�b�wfbkkbb�gZijZ\eyxlky�\�Zlfhkn_jm�
gZ�\ukhl_���f_ljh\� 
 

• Ih� f_lZghem�� _keb� ijhba\h^blky� h^gh\j_f_ggh� jZa]jmadZ� ba� \Z]hgh\� \�
_fdhklb�kh�kdhjhklvx�����f3�q�b�ih]jmadZ�\�lZgd_j�ba�_fdhkl_c�kh�kdhjhklvx�
����f3�q��gZ�]jZgbp_�jZ[hq_c�ahgu�ij_\ur_gby�ij_^_evgh]h�agZq_gby�mjh\gy�
aZ]jyag_gby�g_�ijhbkoh^bl� 

 

• Ih� wlbe_g]ebdhex��_keb�ijhba\h^blky�h^gh\j_f_ggh�jZa]jmadZ�ba�\Z]hgh\�\�
_fdhklb�kh�kdhjhklvx�����f3�q�b�ih]jmadZ�\�lZgd_j�ba�_fdhkl_c�kh�kdhjhklvx�
����f3�q��gZ�]jZgbp_�jZ[hq_c�ahgu�ij_\ur_gby�ij_^_evgh]h�agZq_gby�mjh\gy�
aZ]jyag_gby�g_�ijhbkoh^bl� 

 
 

• Ih�lhemhem��_keb�ijhba\h^blky�h^gh\j_f_ggh�jZa]jmadZ�ba�\Z]hgh\�\�_fdhklb�
kh�kdhjhklvx�����f3�q��ih]jmadZ�Z\lhfh[be_c�kh�kdhjhklvx�����f3�q�b�ih]jmadZ�
\� lZgd_j� ba� _fdhkl_c� kh� kdhjhklvx� ���� f3�q�� \� jZ[hq_c� ahg_� \uau\Z_lky�
fZdkbfZevguc�mjh\_gv�aZ]jyag_gby�^h����f]�f3��gZ�]jZgbp_�ijhba\h^kl\_gghc�
l_jjblhjbb� gZ�jZkklhygbb� ����f_ljh\�hl�f_klZ�ih]jmadb-jZa]jmadb�_fdhkl_c�
mklZgh\e_gguc� ^ey� lhemheZ� mjh\_gv� aZ]jyag_gby� ij_\urZ_lky� \� �� jZaZ��
LZdbf� h[jZahf�� ijb� mdZaZgguo� mkeh\byo� ih]jmadZ-jZa]jmadZ� lhemheZ� g_�
^himklbfZ; 

 
 

• Ih�mdkmkghc�dbkehl_��_keb�ijhba\h^blky�h^gh\j_f_ggh�jZa]jmadZ�ba�\Z]hgh\�\�
_fdhklb�kh�kdhjhklvx�����f3�q��ih]jmadZ�Z\lhfh[be_c�kh�kdhjhklvx�����f3�q�b�
ih]jmadZ� \� lZgd_j� ba� _fdhkl_c� kh� kdhjhklvx� ���� f3�q�� \� jZ[hq_c� ahg_�
\uau\Z_lky� fZdkbfZevguc� mjh\_gv� aZ]jyag_gby� ^h� ����� f]�f3�� gZ� ]jZgbp_�
ijhba\h^kl\_gghc� l_jjblhjbb� gZ� jZkklhygbb� ����f_ljh\� hl�f_klZ� ih]jmadb-
jZa]jmadb� _fdhkl_c� mjh\_gv� aZ]jyag_gby� iZ^Z_l ^h� ���� SPV1 b� lZf� g_�ijhbkoh^bl�ij_\ur_gby�ij_^_evgh]h�agZq_gby�mjh\gy�aZ]jyag_gby� 

 
 

• Ih� \bgbeZp_lZlm�� _keb� ijhba\h^blky� h^gh\j_f_ggh� jZa]jmadZ� ba� \Z]hgh\� \�
_fdhklb�kh�kdhjhklvx�����f3�q��ih]jmadZ�Z\lhfh[be_c�kh�kdhjhklvx�����f3�q�b�
ih]jmadZ� \� lZgd_j� ba� _fdhkl_c� kh� kdhjhklvx� ���� f3�q�� \� jZ[hq_c� ahg_�
\uau\Z_lky� fZdkbfZevguc� mjh\_gv� aZ]jyag_gby� ^h� ���� f]�f3�� gZ� ]jZgbp_�
ijhba\h^kl\_gghc� l_jjblhjbb� gZ� jZkklhygbb� ����f_ljh\� hl�f_klZ� ih]jmadb-
jZa]jmadb� _fdhkl_c� mklZgh\e_gguc� ^ey� \bgbeZp_lZlZ� mjh\_gv� aZ]jyag_gby�
ij_\urZ_lky� \� ��� jZa�� LZdbf� h[jZahf�� ijb� mdZaZgguo� mkeh\byo� ih]jmadZ-
jZa]jmadZ�\bgbeZp_lZlZ�g_�^himklbfZ; 

 
 

• Ih� [mlbeh\hfm� Zp_lZlm�� _keb� ijhba\h^blky� h^gh\j_f_ggh� jZa]jmadZ� ba�
\Z]hgh\�\�_fdhklb�kh�kdhjhklvx�����f3�q��ih]jmadZ�Z\lhfh[be_c�kh�kdhjhklvx�
����f3�q�b�ih]jmadZ�\�lZgd_j�ba�_fdhkl_c�kh�kdhjhklvx�����f3�q��\�jZ[hq_c�ahg_�
\uau\Z_lky� fZdkbfZevguc� mjh\_gv� aZ]jyag_gby� ^h� ��� f]�f3�� gZ� ]jZgbp_�
ijhba\h^kl\_gghc� l_jjblhjbb� gZ� jZkklhygbb� ����f_ljh\� hl�f_klZ� ih]jmadb-
jZa]jmadb� _fdhkl_c� mklZgh\e_gguc� ^ey� \bgbeZp_lZlZ� mjh\_gv� aZ]jyag_gby�
ij_\urZ_lky� \� ���� jZaZ��LZdbf�h[jZahf��ijb� mdZaZgguo� mkeh\byo�ih]jmadZ-
jZa]jmadZ�[mlbeh\h]h�Zp_lZlZ�g_�^himklbfZ; 

 
 
<�kemqZ_�\lhjh]h�\ZjbZglZ��_keb�_fdhklb�kgZ[`_gu�ieZ\mqbfb�djurZfb��Zahlghc�
ih^mrdhc� b� ih]jmadZ� ]jmah\bdh\� ijhba\h^blky� iml_f� gb`g_c� ih]jmadb� k�
fZdkbfZevghc�kdhjhklvx�^h����f3�q�b�wfbkkbb�gZijZ\eyxlky�\�Zlfhkn_jguc�
\ha^mo�gZ�\ukhl_���f_ljh\� 
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• Ih� f_lZghem�� _keb� ijhba\h^blky� h^gh\j_f_ggh� jZa]jmadZ� ba� \Z]hgh\� \�
_fdhklb�k�ieZ\mqbfb� djurZfb�kh�kdhjhklvx� ����f3�q�b�ih]jmadZ�\�lZgd_j�ba�
_fdhkl_c� kh� kdhjhklvx� ���� f3�q�� gZ� ]jZgbp_� jZ[hq_c� ahgu� ij_\ur_gby�
ij_^_evgh]h�agZq_gby�mjh\gy�aZ]jyag_gby�g_�ijhbkoh^bl� 

 
 

• Ih�lhemhem��_keb�ijhba\h^blky�h^gh\j_f_ggh�jZa]jmadZ�ba�\Z]hgh\�\�_fdhklb�
k� ieZ\mqbfb� djurZfb� kh� kdhjhklvx� ���� f3�q�� ih]jmadZ� Z\lhfh[be_c� kh�
kdhjhklvx� ���f3�q�b� ih]jmadZ� \� lZgd_j�ba�_fdhkl_c� kh� kdhjhklvx� ����f3�q��\�
jZ[hq_c� ahg_�\uau\Z_lky�fZdkbfZevguc�mjh\_gv�aZ]jyag_gby�^h� ��f]�f3��gZ�
]jZgbp_� ijhba\h^kl\_gghc� l_jjblhjbb� gZ� jZkklhygbb� ���� f_ljh\� hl� f_klZ�
ih]jmadb-jZa]jmadb�_fdhkl_c�mjh\_gv�aZ]jyag_gby�iZ^Z_l ^h�����SPV1 b�lZf�g_�
ijhbkoh^bl�ij_\ur_gby�ij_^_evgh]h�agZq_gby�mjh\gy�aZ]jyag_gby� 

 

• Ih�mdkmkghc�dbkehl_��_keb�ijhba\h^blky�h^gh\j_f_ggh�jZa]jmadZ�ba�\Z]hgh\�\�
_fdhklb�k�ieZ\mqbfb�djurZfb�kh�kdhjhklvx�����f3�q��ih]jmadZ�Z\lhfh[be_c�kh�
kdhjhklvx� ���f3�q�b� ih]jmadZ� \� lZgd_j�ba�_fdhkl_c� kh� kdhjhklvx� ����f3�q��\�
jZ[hq_c�ahg_�\uau\Z_lky�fZdkbfZevguc�mjh\_gv�aZ]jyag_gby�^h�����f]�f3��gZ�
]jZgbp_� ijhba\h^kl\_gghc� l_jjblhjbb� gZ� jZkklhygbb� ���� f_ljh\� hl� f_klZ�
ih]jmadb-jZa]jmadb�_fdhkl_c�mjh\_gv�aZ]jyag_gby�iZ^Z_l ^h� �����SPV1 b�lZf�
g_�ijhbkoh^bl�ij_\ur_gby�ij_^_evgh]h�agZq_gby�mjh\gy�aZ]jyag_gby� 

 
 

• Ih�\bgbeZp_lZlm�iheh`_gb_�[he__�keh`gh_��_keb�ijhba\h^blky�h^gh\j_f_ggh�
jZa]jmadZ�ba�\Z]hgh\�\�_fdhklb�k�ieZ\mqbfb�djurZfb�kh�kdhjhklvx�����f3�q��
ih]jmadZ�Z\lhfh[be_c�kh�kdhjhklvx����f3�q�b�ih]jmadZ�\�lZgd_j�ba�_fdhkl_c�kh�
kdhjhklvx� ���� f3�q�� \� jZ[hq_c� ahg_� \uau\Z_lky� fZdkbfZevguc� mjh\_gv�
aZ]jyag_gby� ^h� ��� f]�f3�� gZ� ]jZgbp_� ijhba\h^kl\_gghc� l_jjblhjbb� gZ�
jZkklhygbb� ����f_ljh\�hl�f_klZ�ih]jmadb-jZa]jmadb�_fdhkl_c�mklZgh\e_gguc�
^ey� \bgbeZp_lZlZ� mjh\_gv� aZ]jyag_gby� ij_\urZ_lky� \� ���� jZaZ�� LZdbf�
h[jZahf�� ijb� mdZaZgguo� mkeh\byo� ih]jmadZ-jZa]jmadZ� \bgbeZp_lZlZ� g_�
^himklbfZ� 

 
o ?keb� ijhba\h^blky� lhevdh� jZa]jmadZ� `_e_agh^hjh`guo� \Z]hgh\� k�

\bgbeZp_lZlhf� \� _fdhklb� kh� kdhjhklvx� ���� f3�q�� \� jZ[hq_c� ahg_�
\uau\Z_lky� fZdkbfZevguc� mjh\_gv� aZ]jyag_gby� ^h� ���� f]�f3�� gZ�
]jZgbp_�ijhba\h^kl\_gghc� l_jjblhjbb�gZ�jZkklhygbb� ����f_ljh\�hl�
f_klZ�ih]jmadb-jZa]jmadb�mjh\_gv�aZ]jyag_gby�khklZ\ey_l�����SPV1 b�
ij_\urZ_lky� ij_^_evgh_� agZq_gb_� mjh\gy� aZ]jyag_gby�� LZdbf�
h[jZahf�� ijb� mdZaZgguo� mkeh\byo� jZa]jmadZ� \bgbeZp_lZlZ� g_�
^himklbfZ�� <bgbeZp_lZl� fh`gh� jZa]jm`Zlv�� _keb� \h� ba[_`Zgb_�
ij_\ur_gby�ij_^_evgh]h�agZq_gby�mjh\gy�aZ]jyag_gby�kdhjhklv�
jZa]jmadb�`_e_agh^hjh`guo�\Z]hgh\�hklZ_lky�gb`_�����f3�q� 

o ?keb� ijhba\h^blky� lhevdh� ih]jmadZ� \bgbeZp_lZlZ� \� ]jmah\bdb� kh�
kdhjhklvx����f3�q��\�jZ[hq_c�ahg_�\uau\Z_lky�fZdkbfZevguc�mjh\_gv�
aZ]jyag_gby�^h�����f]�f3��gZ�]jZgbp_�ijhba\h^kl\_gghc�l_jjblhjbb�gZ�
jZkklhygbb� ���� f_ljh\� hl� f_klZ� ih]jmadb� mjh\_gv� aZ]jyag_gby�
\bgbeZp_lZlhf� ij_\urZ_lky� \� �� jZaZ�� LZdbf� h[jZahf�� k� mq_lhf�
mdZaZgguo�mkeh\bc�ih]jmadZ�\bgbeZp_lZlZ�g_�^himklbfZ� 

o ?keb�ijhba\h^blky�lhevdh�ih]jmadZ�km^h\�ba�_fdhkl_c�\bgbeZp_lZlZ�
kh� ���� f3�q�� \� jZ[hq_c� ahg_� \uau\Z_lky� fZdkbfZevguc� mjh\_gv�
aZ]jyag_gby�^h�����f]�f3��gZ�]jZgbp_�ijhba\h^kl\_gghc�l_jjblhjbb�gZ 
jZkklhygbb� ����� f_ljh\� hl� ijbqZeZ� ih]jmadb� obfbdZlh\� mjh\_gv�
aZ]jyag_gby� khklZ\ey_l� ����SPV1 b� lZf� g_� ijhbkoh^bl� ij_\ur_gby�ij_^_evgh]h�agZq_gby�mjh\gy�aZ]jyag_gby� 

 

• Ih� [mlbeh\hfm� Zp_lZlm�� _keb� ijhba\h^blky� h^gh\j_f_ggh� jZa]jmadZ� ba�
\Z]hgh\� \� _fdhklb� k� ieZ\mqbfb� djurZfb� kh� kdhjhklvx� ���� f3�q�� ih]jmadZ�
Z\lhfh[be_c� kh� kdhjhklvx� ��� f3�q� b� ih]jmadZ� \� lZgd_j� ba� _fdhkl_c� kh�
kdhjhklvx� ���� f3�q�� \� jZ[hq_c� ahg_� \uau\Z_lky� fZdkbfZevguc� mjh\_gv�
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aZ]jyag_gby� ^h� ���� f]�f3�� gZ� ]jZgbp_� ijhba\h^kl\_gghc� l_jjblhjbb� gZ�
jZkklhygbb� ���� f_ljh\� hl� l_jjblhjbb� l_jfbgZeZ� mjh\_gv� aZ]jyag_gby�
khklZ\ey_l������SPV1 b�lZf�g_�ijhbkoh^bl�ij_\ur_gby�ij_^_evgh]h�agZq_gby�
mjh\gy�aZ]jyag_gby� 

 

Bkoh^y�ba�\uiheg_gguo�jZkq_lh\�jZkk_b\Zgby�bkihevah\Zgb_�ijb\_^_ggh]h�
\h�\lhjhf�\ZjbZgl_�l_ogheh]bq_kdh]h�h[hjm^h\Zgb_�^Z_l�agZqbl_evgh�emqrbc�
wdheh]bq_kdbc�wnn_dl�b�y\ey_lky�_^bgkl\_ggh�\hafh`guf�^ey�h[jZs_gby�k�
\bgbeZp_lZlhf�� [mlbeh\uf� Zp_lZlhf� b� lhemhehf�� Ijb� lhf� jZa]jmadZ�
\bgbeZp_lZlZ�ba�`_e_agh^hjh`guo�\Z]hgh\�\�_fdhklb�beb�ih]jmadZ�ba�_fdhkl_c�
\�lZgd_j�g_�fh`_l�ijhba\h^blvky�h^gh\j_f_ggh�b�ijb�jZa]jmad_�\bgbeZp_lZlZ�
ba�`_e_agh^hjh`guo�\Z]hgh\�kdhjhklv�jZa]jmadb�^he`gZ�[ulv�gb`_� ����f3�q��
Ih]jmadZ� \bgbeZp_lZlZ� \� ]jmah\bdb� gZ� hkgh\Zgbb� jZkq_lh\� jZkk_b\Zgby� g_�
^himklbfZ� �b� AS TankChem g_� ij_^mkfZljb\Z_l� \� ieZgbjm_fhf� l_jfbgZe_�
ih]jmadm�\bgbeZp_lZlZ�\�Z\lhpbkl_jgu��� 
 

JZkkqblZggu_� \� ljm^_� dhebq_kl\Z� \u[jhkh\� y\eyxlky� fZdkbfZevgh�
\hafh`gufb�� NZdlbq_kdb_� dhebq_kl\Z� \u[jhkh\� lj_[mxl� ijh\_jdb� gZ�
hkgh\Zgbb�baf_j_gbc�� 
 

I_j\h_� dhgljhevgh_� baf_j_gb_� dhgp_gljZpbc� wfblbjm_fuo� ba� bklhqgbdh\�
aZ]jyag_gby�aZ]jyagyxsbo�\_s_kl\�g_h[oh^bfh�ijh\_klb�\�gZqZe_�h[jZs_gby�
k�dZ`^uf�obfbdZlhf�gZ�ijhba\h^kl\_gghc�l_jjblhjbb�ihjlZ�KbeeZfyw�� 
 
Bkoh^y� ba� ihklZgh\e_gby� fbgbkljZ� hdjm`Zxs_c� kj_^u� ����� hl� �����������
�Nhjfu�oh^ZlZckl\Z�h�jZaj_r_gbb�gZ�aZ]jyag_gb_�Zlfhkn_jgh]h�\ha^moZ�b�h�
jZaj_r_gbb�gZ�ki_pbZevgh_� aZ]jyag_gb_�b�nhjfu�jZaj_r_gby�� lj_[h\Zgby� d�
kh^_j`Zgbx� oh^ZlZckl\Z� h� jZaj_r_gbb�� ij_^klZ\ey_f� ke_^mxsb_�
j_dhf_g^Zpbb� 
 

Hkms_kl\eylv�baf_j_gby�\u[jZku\Z_fuo�\�\ha^mo� aZ]jyagyxsbo�\_s_kl\�\�
ke_^mxsbo�kemqZyo� 
 

Z��ijb�baf_g_gb_�l_ogheh]bq_kdh]h�ijhp_kkZ� 
[��ijb�hk\h_gbb�gh\uo�ZiiZjZlh\�b�h[hjm^h\Zgby� 
\��ijb��ih]jmad_-jZa]jmad_�gh\uo�obfbdZlh\� 
]��ijb�baf_g_gbb�iZjZf_ljh\�\_glbeypbhggh]h�h[hjm^h\Zgby� 
^��ijb�hk\h_gbb�gh\h]h�hqbklbl_evgh]h�h[hjm^h\Zgby� 
_��ijb�hk\h_gbb�gh\uo�f_kl�ih]jmadb-jZa]jmadb� 
 

4.2. H[jZah\Zgb_�hloh^h\ 
 

<ke_^kl\b_� ki_pbnbdb� ijhba\h^kl\_gghc� ^_yl_evghklb� ij_^ijbylby� –� i_j_]jmadZ�
obfbdZlh\� \� hl^_evghc� aZdjulhc� kbkl_f_�� \� dhlhjhc� ^ey� \k_o� obfbdZlh\�
bkihevamxlky�hl^_evgu_� ljm[hijh\h^u�b�_fdhklb�–�g_ihkj_^kl\_ggh�\�j_amevlZl_�
h[jZs_gby�k�obfbdZlZfb�gbdZdbo�hloh^h\�g_�h[jZam_lky��<�j_amevlZl_�wdkiemZlZpbb�
ij_^ijbylby� h[jZam_lky� g_dhlhjh_� dhebq_kl\h� [ulh\uo� hloh^h\� b� ijhqbo�
ijhba\h^kl\_gguo�hloh^h\��eZfihqdb��f_lZeebq_kdb_�hloh^u��fmkhj�b�l�^��� 
 

>ey� ij_^hl\jZs_gby� h[jZah\Zgby� hloh^h\� b� bkoh^ys_c� hl� gbo� hiZkghklb� ^ey�
a^hjh\vy�b�hdjm`Zxs_c�kj_^u�ij_^ijbylb_�^he`gh�bkoh^blv�ba��AZdhgZ�h[�hloh^Zo��
�I:W� I ������ ��� ���� ���� �����b�ba�mklZgh\e_gguo�gZ�_]h�hkgh\_�ihklZgh\e_gbc��>ey�
\u\haZ� \hagbdZxsbo� \� l_jfbgZe_� [ulh\uo� hloh^h\� b� ^jm]bo� ijhba\h^kl\_gguo�
hloh^h\� �eZfihqdb�� f_lZeebq_kdb_� hloh^u�� aZ]jyag_ggu_� fZkehf� ljyidb� b� l�^���
g_h[oh^bfh� aZdexqblv� ^h]h\hju� k� ij_^ijbylbyfb�� aZgbfZxsbfbky� h[jZs_gb_f� k�
hloh^Zfb��\�khhl\_lkl\bb�k�\b^Zfb�hloh^h\� 
 

<�kemqZ_�ij_g_[j_`_gby�lj_[h\Zgbyfb�[_ahiZkghklb�ijb�wdkiemZlZpbb�obfbq_kdh]h��
l_jfbgZeZ�fh]ml�bf_lv�f_klh�Z\Zjbcgu_� ml_qdb��H[jZamxsbfb� \� lZdhc�Z\Zjbcghc�
kblmZpbb�hloh^Zfb�y\eyxlky�ijheblu_�ijh^mdlu��aZ]jyag_ggZy�bfb�\h^Z�b�kj_^kl\Z�
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[hjv[u�kh�aZ]jyag_gb_f��bkihevah\Zggu_�^ey�mkljZg_gby�aZ]jyag_gby��Z[khj[_glu�b�
l�i����Ba�iZjdZ�_fdhkl_c��hdjm`_ggh]h�khhjm`_gghc�b�h[kem`b\Z_fhc�\�khhl\_lkl\bb�k�
lj_[h\Zgbyfb� \Zgghc�� Z� lZd`_� k� hdjm`_gguo� h[\h^dhc� ih]jmahqgh-jZa]jmahqguo�
wklZdZ^� k� [_lhgguf� hkgh\Zgb_f� \� kemqZ_� Z\Zjbc� lZdh]h� lbiZ� g_� ^he`gh� bkoh^bl�
aZ]jyag_gb_�ihq\u�beb�\h^u�\�hdjm`Zxs_c�kj_^_�� 
 

<h� ba[_`Zgb_� aZ]jyag_gby� hdjm`Zxs_c� kj_^u� hloh^Zfb� b� ^ey� ebd\b^Zpbb�
ihke_^kl\bc�Z\Zjbc�gZ�ij_^ijbylbb�ieZgbjm_lky�ijbf_gylv�ke_^mxsmx�l_ogbdm� 
 

-�:kk_gbaZpbhggZy� Z\lhpbkl_jgZ� k� h[t_fhf� pbkl_jgu� �����e�^ey� m[hjdb� hiZkguo�
obfbdZlh\� b� kh^_j`Zsbo� bo� \h^� ba� meh\bl_e_c� b� m[hjdb� ijheblh]h� ijb� Z\Zjbb�
ijh^mdlZ� 
 

-�:\lhih]jmaqbd�^ey�ljZgkihjlbjh\db�dhgl_cg_jh\�k�hloh^Zfb�b�khj[_glZ� 
 

-� I_j_ghkgu_� \bglh\u_� gZkhku� � ���rl�� ijhba\h^bl_evghklvx� Q = 20� f3�q�� –� ^ey�
i_j_dZqdb�`b^dbo�ijh^mdlh\��kh^_j`Zsbo�fZkeh�b�l\_j^u_�hklZldb� 
 

-�Dhgl_cg_ju�^ey�lhjnyghc�djhrdb���rl��ih�����e� 
 

-� KdeZ^� Z[khj[_glZ� jy^hf� k� iZjdhf� _fdhkl_c�� ba� dhlhjh]h� khj[_gl� k� ihfhsvx�
Z\lhih]jmaqbdZ�ljZgkihjlbjm_lky�gZ�f_klh�Z\Zjbb��<f_klbfhklv�kdeZ^Z�~���f3; 
 

-�Dhgl_cg_ju�^ey�fmkhjZ�gZ�l_jjblhjbb�–���rl�������f3. 
 

-�Kh[jZggu_� hloh^u� \� khhl\_lkl\bb� k� AZdhghf� h[� hloh^Zo� i_j_^Zxlky� bf_xs_fm�
khhl\_lkl\mxsmx� ebp_gabx� gZ� ^_yl_evghklv� ij_^ijbylbx�� aZgbfZxs_fmky�
h[jZs_gb_f�k�hloh^Zfb�� 
 

�����Rmf��\b[jZpby��baemq_gb_��aZiZo��k\_l��l_ieh 
 

�������Rmf 
 

Ba�bkke_^h\Zgby�rmfZ�l_jfbgZeh\��jZkiheh`_gguo�\�ihjlm�Fmm]Z�>��@��\uykgbehkv��
qlh�bkihevam_fu_�\� l_jfbgZeZo�gZkhku��Z�lZd`_�^jm]b_�l_ogheh]bq_kdb_�ijhp_kku�
y\eyxlky�lbobfb��Ihwlhfm�fh`gh�ij_^iheZ]Zlv��qlh�b�mjh\_gv�rmfZ�hl�hi_jZpbb�ih�
h[jZs_gbx� k� obfbdZlZfb� \� ieZgbjm_fhf� obfbq_kdhf� l_jfbgZe_� g_� [m^_l�
kms_kl\_ggh� lj_\h`blv�hdjm`Zxsmx� kj_^m��JZkiheZ]Zykv�gZ�jZkklhygbb�hdheh� ����
dbehf_ljZ� hl� [eb`Zcrbo� `beuo� ^hfh\�� l_jfbgZe� g_� ^he`_g� \uau\Zlv�
k\_joghjfZlb\guc�mjh\_gv�rmfZ��^g_f����^;��ghqvx����^;�� 
 

H[hjm^h\Zgb_��mjh\_gv�rmfZ�dhlhjh]h�\h�\j_fy�jZ[hlu�ij_\urZ_l� ���^;��^he`gh�
[ulv� bahebjh\Zgh� beb� jZkiheZ]Zlvky� \� hl^_evghf� ihf_s_gbb�� <� kemqZ_�
g_h[oh^bfhklb�ij_^mkfZljb\Z_lky�bkihevah\Zgb_� ki_pbZevguo�rmfhih]ehsZxsbo�
we_f_glh\��GZkhkgu_� ijh^mdlh\� gZoh^ylky� \� hl^_evghf�� ki_pbZevgh� khhjm`Z_fhf�
^ey� wlhc� p_eb� gZkhkghf� a^Zgbb�� lZd`_� bf__lky� hl^_evgh_� a^Zgb_� ^ey� ih`Zjguo�
gZkhkh\� 
 

Hkgh\guf� bklhqgbdhf� rmfZ� KbeeZfywkdh]h� obfbq_kdh]h� l_jfbgZe_� \h� \j_fy�
kljhbl_evkl\Z� b� wdkiemZlZpbb� y\ey_lky� ljZgkihjl� �`_e_agh^hjh`guc��
Z\lhfh[bevguc� b� iZjhoh^guc� ljZgkihjl��� ;hevr_� \k_]h� ljZgkihjlgh]h� rmfZ�
\uau\Z_l�`_e_agh^hjh`guc�ljZgkihjl�dZd�ijb�^\b`_gbb�ih^\b`gh]h�khklZ\Z��lZd�b�
ijb�fZg_\jbjh\Zgbb��<�kemqZ_�h[uqghc�wdkiemZlZpbb�Z\lhfh[bevguc�b�iZjhoh^guc�
ljZgkihjl�k\_joghjfZlb\gh]h�mjh\gy�rmfZ�g_�\uau\Z_l�� 
 

>\b`_gb_� i_j_\haysbo� obfbdZlu� ih_a^h\� \uau\Z_l� f_rZxsbc� rmf� \� i_j\mx�
hq_j_^v�\�ijbe_]Zxsbo�d�`_e_aghc�^hjh]_�`beuo�jZchgZo� ]hjh^Z�GZj\Z�b�^Zqgh]h�
ijb]hjh^Z�KbeeZfyw��Ijb�^\b`_gbb�`_e_agh^hjh`gh]h�ih^\b`gh]h�khklZ\Z�[hevr_�
\k_]h�f_rZxs_]h�rmfZ�\uau\Z_l�fZg_\jbjh\Zgb_��<�ebl_jZlmj_�bf_xlky�^Zggu_�h�
lhf�� qlh� \hagbdZxsbc� ijb� fZg_\jbjh\Zgbb� ih^\b`gh]h� khklZ\Z� rmf� [_kihdhbl�
`bevph\� gZ� jZkklhygbb� ���-���� f� �\� g_dhlhjuo� kemqZyo� ^Z`_� ^h� ���-���� f��� <�
KbeeZfyw�gZ�jZkklhygbb�^h�����f�hl�`_e_agh^hjh`ghc�\_ldb�obfbq_kdh]h�l_jfbgZeZ�
g_l�gb�h^gh]h�`beh]h�^hfZ� 
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Ijb� fZeuo� kdhjhklyo� hkgh\guf� bklhqgbdhf� `_e_agh^hjh`gh]h� rmfZ� y\ey_lky�
^\b]Zl_ev�ehdhfhlb\Z��gh� k�jhklhf� kdhjhklb�_]h� i_j_djh_l�rmf��\hagbdZxsbc�ijb�
dhglZdl_� dhe_k� k� j_evkZfb�� Wlhl� rmf� aZ\bkbl� hl� iZjZf_ljh\� b� khklhygby� dhe_k��
dhgkljmdpbb�ih^\b`gh]h�khklZ\Z��kdhjhkl_c�b�khklhygby�j_evkh\� 
 

Bkoh^y� ba� h[klhyl_evkl\Z�� qlh� hkgh\guf� bklhqgbdhf�rmfZ� ijb� `_e_agh^hjh`ghf�
^\b`_gbb�y\ey_lky�dhglZdl�j_evkZ�k�dhe_khf��hkh[_ggh�m^Zj��\hagbdZxsbc�\�f_klZo�
kh_^bg_gby� j_evkh\�� kZfhc� wnn_dlb\ghc� l_ogbq_kdhc� f_jhc� ^ey� kgb`_gby�rmfZ�
y\ey_lky� bkihevah\Zgb_� ^ebgguo� j_evkh\� k� ieZ\gufb� kludZfb�� MdZaZggZy� f_jZ�
lZd`_� ^Z_l� gZbemqrbc� j_amevlZl� ijb� � kgb`_gbb� khimlkl\mxsbo� \b[jZpbc��<k_�`_�
kms_kl\_ggh]h� j_r_gby� ijh[e_fu� `_e_agh^hjh`gh]h� rmfZ�� \uau\Z_fh]h�
^\b`msbfbky�gZ�`_e_aguo�^hjh]Zo�khklZ\Zfb��ijb�kms_kl\mxs_c�`_e_agh^hjh`ghc�
kbkl_f_�g_�kms_kl\m_l��Ijb�kljhbl_evkl\_�KbeeZfywkdhc�`_e_agh^hjh`ghc�klZgpbb�
b�_z�ih^t_a^guo�iml_c�bkihevah\Zgu�^ebggu_�j_evku�kh�k\Zjgufb�kh_^bg_gbyfb�� 
 

IhklZgh\e_gb_f� fbgbkljZ� khpbZevguo� ^_e� ���� hl� ����������� ]�� mklZgh\e_gu�
�GhjfZlb\gu_�mjh\gb�rmfZ�\�`behc�ahg_�b�ahg_�hl^uoZ��\�`beuo�^hfZo�b�a^Zgbyo�
h[s_kl\_ggh]h�ihevah\Zgby��Z�lZd`_�f_lh^u�baf_j_gby�mjh\gy�rmfZ���Ijbeh`_gb_�
I:W���������������� 
 

Ijb�mklZgh\e_gbb�ghjfZlb\guo�mjh\g_c�rmfZ�bkoh^yl�ba�i_jbh^Z� 
 

- ^g_\ghc������-23.00); 
- ghqghc�������-7.00). 

 

Ba�oZjZdl_jZ�l_jjblhjbc�gZ�hkgh\Zgbb�]_g_jZevghc�ieZgbjh\db� 
 

- I dZl_]hjby�–�ijbjh^gu_�ahgu�hl^uoZ�b�gZpbhgZevgu_�iZjdb� 
- II� dZl_]hjby� –� ^_lkdb_� mqj_`^_gby�� mq_[gu_� aZ\_^_gby�� f_^bpbgkdb_�

mqj_`^_gby��`beu_�ahgu�b�ahgu�hl^uoZ� 
- III� dZl_]hjby� –� kf_rZgguc� jZchg� �`beu_� ^hfZ� b� a^Zgby� h[s_kl\_ggh]h�

ihevah\Zgby�� 
- IV�dZl_]hjby�–�ijhfure_ggZy�ahgZ� 

 

Ih� ihklZgh\e_gbx� qbke_ggu_� \_ebqbgu�rmfZ�hl�^\b`_gby� \� kms_kl\mxsbo� ahgZo�
ke_^mxsb_� 
 

LZ[ebpZ���� 
 

Qbke_ggu_�\_ebqbgu�rmfZ�hl�^\b`_gby�\�kms_kl\mxsbo�ahgZo 
 

Mjh\_gv Wd\b\Ze_glguc�mjh\_gv�LpA,eq,T, ^; ^g_f ghqvx 
II dZl_]hjby 60 50 mjh\_gv��dhlhjh]h�

^h[b\Zxlky IV�dZl_]hjby 70 60 
60 55 

II�dZl_]hjby 
65* 60* 

ij_^_evguc�
mjh\_gv 

IV�dZl_]hjby 75 65 
II�dZl_]hjby 70 65 djblbq_kdbc�

mjh\_gv IV�dZl_]hjby 80 70 
� jZaj_r_gh� gZ� ih\_jgmlhc� d� ijh_a^ghc� �`_e_agh^hjh`ghc�� ^hjh]_� klhjhg_�
qm\kl\bl_evguo�d�rmfm�a^Zgbc 

 
Wfbkkby� rmfZ� `_e_agh^hjh`guf� ih^\b`guf� khklZ\hf� \� Wklhgbb� ml\_j`^_gb_f� lbiZ� g_�
j_]mebjm_lky�b�g_�\_jhylgh��qlh[u�wlh�klZeb�^_eZlv�\�[eb`Zcr_f�[m^ms_f��<�?\jhi_ckdhf�
Khxa_� khhl\_lkl\mxsb_� wfbkkbhggu_� klZg^Zjlu� gZijZ\e_gu� gZ� memqr_gb_� ijh^mdpbb�
`_e_agh^hjh`ghc� ijhfure_gghklb�� Bkihevam_fuc� \� `_e_agh^hjh`ghf� ^\b`_gbb� Wklhgbb�
ih^\b`ghc� khklZ\� \ke_^kl\b_� ]_h]jZnbq_kdh]h� iheh`_gby� b� l_ogbq_kdbo� hkh[_gghkl_c� _sz�
^he]h_�\j_fy�[m^_l�qZklbqgh�aZ\bkbfuf�hl�`_e_agh^hjh`gh]h�ih^\b`gh]h�khklZ\Z�Jhkkbb�b�
_]h�mjh\gy� 
 
OZjZdl_j� `_e_agh^hjh`gh]h� rmfZ� b� \hafh`ghklb� ^ey� _]h� mf_gvr_gby� ZgZebabjh\Zgu� \�
�Hlq_l_� h[� hp_gd_� \ha^_ckl\bc� gZ� hdjm`Zxsmx� kj_^m� KbeeZfywkdhc� `_e_agh^hjh`ghc�
klZgpbb��>��@� 
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Ohly� [eb`Zcrb_� `beu_� ^hfZ� gZoh^ylky� gZ� jZkklhygbb� [he__� ���� df� hl� l_jfbgZeZ��
hkms_kl\eyxsbc� kljhbl_evguc� jZ[hlu� ^he`_g� ba[_]Zlv� ij_\ur_gby� ghjfZlb\gh]h� mjh\gy�
rmfZ� \� `beuo� ahgZo� b� ijb� g_h[oh^bfhklb� h]jZgbqb\Zlv� \uiheg_gb_� ghqvx� ijhba\h^ysbo�
fgh]h�rmfZ�kljhbl_evguo�jZ[hl�� 
 
<Z`gh� ke_^blv� b� aZ� ij_^_evgufb� ghjfZfb� rmfZ� \� jZ[hq_c� kj_^_�� <� lZ[ebp_� ijb\_^_gh�
fZdkbfZevgh_� \j_fy� ij_[u\Zgby� \� mkeh\byo�rmfZ� jZaebqghc� ]jhfdhklb� \� khhl\_lkl\bb� � k�
ihklZgh\e_gb_f� IjZ\bl_evkl\Z� J_kim[ebdb� ���� hl� ����������� ]�� �Ij_^_evgu_� ghjfu�
nbabq_kdbo� hiZkguo� nZdlhjh\� jZ[hq_c� kj_^u� b� ihjy^hd� baf_j_gby� iZjZf_ljh\� hiZkguo�
nZdlhjh\���I:W�I 2002, 15, 83). 
 

LZ[ebpZ���� 
 

FZdkbfZevgh�^himklbfh_�\j_fy�ij_[u\Zgby�\�mkeh\byo�rmfZ�jZaebqghc�]jhfdhklb 
 

Mjh\_gv�rmfZ�^;��:� FZdkbfZevgh�^himklbfh_�\j_fy�
ij_[u\Zgby�\�mkeh\byo�rmfZ�\�qZkZo 

85 8 
88 4 
91 2 
94 1 
97 0,5 
100 0,25 

 

Wdkihabpbhgguc�mjh\_gv�\ha^_ckl\mxs_]h�gZ�jZ[hlgbdZ�rmfZ�\�kemqZ_� �-qZkh\h]h�
jZ[hq_]h�^gy�g_�^he`_g�ij_\urZlv����^;��:���AZ�kh[ex^_gb_�ghjf�rmfZ�gZ�jZ[hq_f�
f_kl_�g_k_l�hl\_lkl\_gghklv�nbjfZ-hi_jZlhj��^_ckl\mxsZy�gZ�^Zgghc�l_jjblhjbb�� 
 

�������<b[jZpby 
 

<b[jZpbx� \uau\Zxl� ]eZ\guf� h[jZahf� i_jbh^bq_kdb� baf_gyxsb_ky� bg_jpbhggu_�
kbeu� g_mjZ\gh\_r_gguo�f_oZgbafh\��<b[jZpby�fh`_l� \uau\Zlv� ih\j_`^_gby�beb�
^Z`_� jZajmr_gb_� a^Zgbc�� fZrbg� b� ij�� khhjm`_gbc�� <b[jZpby� �\� i_j\mx� hq_j_^v�
ijh^he`bl_evgZy��lZd`_�fh`_l�ijb\_klb�d�gZjmr_gbyf�a^hjh\vy�jZ[hlgbdh\�� 
 

IhklZgh\e_gb_f�fbgbkljZ�khpbZevguo�^_e�����hl������������]��gZ�hkgh\Zgbb�imgdlZ�
���jZa^_eZ�������AZdhgZ�h�gZjh^ghf�a^hjh\v_�mklZgh\e_gu� �Ij_^_evgu_�agZq_gby�
\b[jZpbb� \� `beuo� ^hfZo� b� a^Zgbyo� h[s_kl\_ggh]h� ihevah\Zgby�� Z� lZd`_� f_lh^u�
baf_j_gby� \b[jZpbb�� �Ijbeh`_gb_� I:W� ������ ���� ������ <h� ba[_`Zgb_� gZjmr_gbc�
a^hjh\vy� ex^_c� b� g_ijbylguo� hsms_gbc� ihklZgh\e_gb_f� mklZgZ\eb\Zxlky�
ij_^_evgu_� agZq_gby� h[s_c� \b[jZpbb� \� `beuo� ^hfZo� b� a^Zgbyo� h[s_kl\_ggh]h�
ihevah\Zgby��Z�lZd`_�f_lh^u�baf_j_gby�\b[jZpbb��H[hjm^h\Zgb_��fZrbgu�b�ijhqb_�
bklhqgbdb� \b[jZpbb� ke_^m_l� mklZgZ\eb\Zlv�� h[kem`b\Zlv� b� � bkihevah\Zlv� lZdbf�
kihkh[hf��qlh[u�\ua\ZggZy�bfb�\b[jZpby�\�`beuo�^hfZo�b�a^Zgbyo�h[s_kl\_ggh]h�
ihevah\Zgby�g_�ij_\urZeZ�mklZgh\e_ggu_�gZklhysbf�ihklZgh\e_gb_f�ij_^_evgu_�
agZq_gby�� Lj_[h\Zgby� ihklZgh\e_gby� ke_^m_l� mqblu\Zlv� ijb� khklZ\e_gbb�
kljhbl_evguo�ijh_dlh\�� 
 

<b[jZpbx� \uau\Zxl� aZ[b\Zgb_� k\Zc�\h�\j_fy� kljhbl_evkl\Z��^\b`_gb_�ih_a^h\�b�
iheghklvx� aZ]jm`_gguo� ]jmah\bdh\� k� obfbdZlZfb�� Z� lZd`_� gZkhku�� jZ[hlZxsb_� gZ�
iheghc� fhsghklb� ijb� ih]jmad_� ijh^mdlZ�� >ey� kgb`_gby� g_`_eZl_evghc� \b[jZpbb�
ke_^m_l�ijbf_gylv�ZfhjlbaZlhju�beb�^bgZfbq_kdb_�]emrbl_eb��EbpZf��jZ[hlZxsbf�
k�gZkhkZfb�ijh^mdlh\��ke_^m_l�jmdh\h^kl\h\Zlvky�^_ckl\mxsbfb�gZ�jZ[hq_f�f_kl_�
ijZ\beZfb��>ey�kgb`_gby�\b[jZpbb��khijh\h`^Zxs_c�`_e_agh^hjh`gu_�i_j_\hadb��
gZbemqr_c� f_jhc� y\ey_lky� bkihevah\Zgb_� j_evkh\� k� ieZ\gufb� p_evghk\Zjgufb�
kludZfb� 
 

�������Baemq_gb_ 
 

GZk_e_gb_� ih^\_j]Z_lky� h[emq_gbx� _kl_kl\_gguf� iml_f� ba� hdjm`Zxs_c� kj_^u� b�
\ke_^kl\b_�bkdmkkl\_ggh]h�baemq_gby��Ijbjh^gZy�jZ^bZpby�\dexqZ_l�bkoh^ys__�ba�
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a_feb�baemq_gb_��dhkfbq_kdh_�baemq_gb_�b�baemq_gb_�jZ^bhgmdeb^h\��kh^_j`Zsboky�
\� ibs_�� \h^_� b� \ha^mo_�� ;hevr_� iheh\bgu� ijbjh^ghc� jZ^bZpbb� khklZ\ey_l�
kh^_j`Zsbcky�\�\ha^mo_�]Za�jZ^hg� 
 

<�]hjh^_�KbeeZfyw�aZsblZ�hl�bkdmkkl\_ggh]h�bamq_gby�hkh[_ggh�ZdlmZevgZ��lZd�dZd�\�
]hjh^_�^he]h_�\j_fy�jZkiheZ]Zehkv�ij_^ijbylb_��h[jZsZxs__ky�k�jZ^bhZdlb\guf�
kujv_f� \� \h_gguo� p_eyo�� JZ^bhZdlb\gu_� ijhba\h^kl\_ggu_� hloh^u� [u\r_]h�
KbleeZfywkdh]h�keZgp_obfbq_kdh]h�dhf[bgZlZ�kh[jZgu�\�ojZgbebs_�jZ^bhZdlb\guo�
hloh^h\��dhlhjh_�k_cqZk�gZoh^blky�\�ihke_^g_c�nZa_�aZdjulby��<�gZklhys__�\j_fy�
ijh\h^blky�ihke_^gbc�wlZi�aZdjulby�KbeeZfywkdh]h�o\hklhojZgbebsZ��Khhjm`Z_lky�
kehc�dhg_qgh]h�ihdjulby�lhesbghc�[he__���f�� 
 

<k_�`_�g_evay�iheghklvx�bkdexqblv�\hafh`ghklv�lh]h��qlh�gZ�l_jjblhjbb�[m^ms_]h�
obfbq_kdh]h� l_jfbgZeZ� ^h� kbo� ihj� hklZeky� g_h[gZjm`_gguf� dZdhc-lh� hqZ]�
jZ^bhZdlb\gh]h� aZ]jyag_gby�� Ihwlhfm� \� i_jbh^� kljhbl_evkl\Z� obfbq_kdh]h�
l_jfbgZeZ� bkke_^h\Zl_evkdh_� mqj_`^_gb_�� bf_xs__� ijZ\h� ijh\_^_gby�
jZ^bZpbhggh]h� dhgljhey�� ^he`gh� j_]meyjgh� ijh\_jylv� mjh\_gv� jZ^bhZdlb\ghklb�
i_j_f_sZ_fhc� \� oh^_� kljhbl_evguo� jZ[hl� ihq\u� b� \� kemqZ_� ij_\ur_gby�
jZaj_r_ggh]h�ghjfZfb�mjh\gy�ijbgbfZlv�g_h[oh^bfu_�f_ju�jZ^bZpbhgghc�aZsblu�
bkoh^y�ba�oZjZdl_jZ�h[gZjm`_gghc�jZ^bZpbhgghc�hiZkghklb� 
 

Ijb� ljZgknhjfZpbb� KbeeZfywkdh]h� ojZgbebsZ� jZ^bhZdlb\guo� hloh^h\� \�
[_ahiZkguc�h[t_dl�\�l_q_gb_�g_kdhevdbo�e_l�\uiheg_gZ�[hevrZy�jZ[hlZ��<f_kl_�k�
kZgZpb_c� o\hklhojZgbebsZ� ijh\h^blky� b� [m^_l� ijh\h^blvky� \� l_q_gb_�fgh]bo�e_l�
rbjhdhfZkrlZ[guc� wdheh]bq_kdbc� fhgblhjbg]�� dhlhjuc� \dexqZ_l� baf_j_gb_� b�
bkke_^h\Zgb_�[hevrh]h�dhebq_kl\Z�jZaebqguo�ihdZaZl_e_c��kf��imgdlu�������b���������
AZ\_jr_gb_�jZ[hl�ih�kZgZpbb�aZieZgbjh\Zgh�gZ������]h^�b�lh]^Z�o\hklhojZgbebs_�
[hevr_� g_� [m^_l� y\eylvky� bklhqgbdhf� jZ^bhZdlb\gh]h� aZ]jyag_gby��KZgbjh\Zggh_�
o\hklhojZgbebs_�g_�klZ\bl�hkh[uo�mkeh\bc�^ey�jZa\blby�ijhfure_gghc�ahgu� 
 

K� Z\]mklZ� ����� ]h^Z� Wdheh]bq_kdZy� eZ[hjZlhjby� :H� Wdhkbe� \� jZfdZo� ijh]jZffu�
fhgblhjbg]Z� baf_jyeZ� kh^_j`Zgb_� jZ^hgZ� b� ^he]h`b\msbo� ZevnZ-Zwjhahe_c� \�
\ha^mo_��Z�lZd`_�]ZffZ-jZ^bZpbx�gZ�o\hklhojZgbebs_� �gZ�iehsZ^b�[_a�ihdjulby�b�
g_� iehsZ^b� k� ijhf_`mlhqguf� ihdjulb_f��� \hdjm]� o\hklhojZgbebsZ� b� \� ]hjh^_�
KbeeZfyw��<�j_amevlZlZo�fhgblhjbg]Z�[ueZ�ykgh�\b^gZ�iheh`bl_evgZy�k\yav�f_`^m�
mf_gvr_gb_f� dhgp_gljZpbc�b�ijh^\b`_gb_f�jZ[hl�ih�ihdjulbx�o\hklhojZgbebsZ��
J_amevlZlu� \uiheg_gguo� \� jZfdZo� ijh]jZffu� fhgblhjbg]Z� baf_j_gbc�
jZ^bhZdlb\ghklb� \� ����-����� ]h^Zo� ijb\_^_gu� \� lZ[ebp_� ���� �imgdl� �������� Ijb�
baf_j_gbyo� ijbjh^guc� mjh\_gv� jZ^bZpbb� �nhg�� \� jZchg_� KbeeZfyw� \� kj_^g_f�
khklZ\ey_l�����-�����fdA\�q�>��@�� 
 

G_ihkj_^kl\_ggh� gZ� l_jjblhjbb� obfbq_kdh]h� l_jfbgZeZ� \� khhl\_lkl\bb� k�
ijh]jZffhc� fhgblhjbg]Z� Wdheh]bq_kdhc� eZ[hjZlhjbb� Wdhkbe� \_^_lky� fhgblhjbg]�
kh^_j`Zgby�ZevnZ-Zwjhahe_c�\�\ha^mo_��<�khhl\_lkl\bb�k�ijb\_^_ggufb�\�lZ[ebp_�
����j_amevlZlZfb�agZq_gby�ZevnZ-Zwjhahe_c�gZoh^ylky�\�bgl_j\Ze_�<0,4-����f;d�f3. 
@_eZ_fuf� p_e_\uf� agZq_gb_f� ihke_� aZ\_jr_gby� ijhf_`mlhqgh]h� ihdjulby�
y\ey_lky� dhgp_gljZpby� ���� f;d�f3� b� ihke_� mklZgh\db� dhg_qgh]h� ihdjulby�
dhgp_gljZpby� gb`_� lhqghklb� hij_^_e_gby�� WlZ� p_ev� _sz� g_� ^hklb]gmlZ�� L�g��
ij_^mij_^bl_evghc� dhgp_gljZpb_c�� ijb� ij_\ur_gbb� dhlhjhc� ke_^m_l� hih\_klblv�
khhl\_lkl\mxsbo� ebp�� ihke_� mklZgh\db� ijhf_`mlhqgh]h� ihdjulby� y\ey_lky�
dhgp_gljZpby�����f;d�f3�b�ihke_�mklZgh\db�dhg_qgh]h�ihdjulby�����f;d�f3 [9]. 
 

<� x]h-aZiZ^ghc�aZiZ^ghc� qZklb� l_jjblhjbb� l_jfbgZeZ� gZoh^blky� mklv_� ]eZ\gh]h�
ljZgkihjlgh]h� rlj_dZ� [u\r_]h� ih^a_fgh]h� jm^gbdZ� ^bdlbhg_fh\h]h� keZgpZ��
JZa\Zebgu� k\yaZgguo� k� jm^gbdhf� g_kdhevdbo� a^Zgbc� b� khhjm`_gbc� khojZgyebkv� \�
x]h-aZiZ^ghc� qZklb� l_jjblhjbb� ^h� gZrbo� ^g_c�� \� oh^_� ieZgbjh\hqguo� jZ[hl��
\uiheg_gguo�f_`^m�^\mfy�wlZiZfb�jZ[hl�ih�bkke_^h\Zgbx�ihq\u�b�ih^ihq\_gguo�
\h^� �kf��imgdl� ��������[hevrbgkl\h�ba�gbo�[ueh� kg_k_gh��HklZevgZy� l_jjblhjby�^h�
ijh\_^_gby� ieZgbjh\hqguo�a_feyguo� jZ[hl� y\eyeZkv� ijhjhkr_c� dmklZjgbdhf�
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imklhrvx�� i_j_k_dZ_fhc� g_kdhevdbfb� hkmrbl_evgufb� dZgZ\Zfb� b� ljZkkZfb�
dhffmgbdZpbc�� b� ]^_� \� g_kdhevdbo� f_klZo� [ueb� kdeZ^bjh\Zgu� hklZldb� ihq\u�
jZaebqgh]h�khklZ\Z��ijb�ijh\_jd_�dhlhjuo�ih\ur_gghc�jZ^bZpbb�g_�h[gZjm`beb� 
 

Ba�eZ[hjZlhjguo�ZgZebah\�ijh[��hlh[jZgguo�LZjlmkdbf�hl^_ehf�]_h^_abb�OÜ REIB \�
oh^_�ihe_\uo�jZ[hl�gZ�l_jjblhjbb�l_jfbgZeZ�\�Zij_e_�b�fZ_������]h^Z��y\kl\h\Zeh��
qlh�kh^_j`Zgb_�mjZgZ�\�ijh[Zo�ih^ihq\_gghc�\h^u�[ueh�\�bgl_j\Ze_�����������f]�e��
<�aZdhgh^Zl_evkl\_�Wklhgkdhc�J_kim[ebdb�g_�mdZaZgh�ij_^_evguo�ghjf�kh^_j`Zgby�
mjZgZ� \� ih^ihq\_gguo� \h^Zo�� Kh^_j`Zgby� lZdbo� hiZkguo� \_s_kl\�� ^ey� dhlhjuo�
ij_^_evgu_� agZq_gby� g_� mklZgZ\eb\Zxlky�� hp_gb\Z_lky� gZ� hkgh\Zgbb� wdki_jlghc�
hp_gdb��>ey�ihemq_gby�hp_gdb� dhgkmevlbjh\Zebkv� kh� ki_pbZebklhf�JZ^bZpbhggh]h�
p_gljZ��Jbkd�a^hjh\vx��bkoh^ysbc�ba�hij_^_e_ggh]h�\�ih^ihq\_gghc�\h^_�mjZgZ��ih�
keh\Zf� ki_pbZebklZ�JZ^bZpbhggh]h� p_gljZ� y\ey_lky�fZj]bgZevguf�� _keb� \h^Z�g_�
ihiZ^Z_l�\�hj]Zgbaf�q_eh\_dZ��g_�bkihevam_lky�\�dZq_kl\_�iblv_\hc���H[h[s_gguf�
aZdexq_gb_f�ih�j_amevlZlZf�ZgZebah\�[ueh�lh��qlh�ih^ihq\_ggZy�\h^Z�\_jog_]h��g_�
ih^e_`Zs_]h� bkihevah\Zgbx� \h^gh]h� ]hjbahglZ� gZ� bkke_^h\Zgghc� l_jjblhjbb�
aZ]jyag_gZ�b�khklhygb_�ihq\u�\�h[s_f�m^h\e_l\hjbl_evgh_�>��@� 
 

Kh� \k_c� l_jjblhjbb� f_`^m� o\hklhojZgbebs_f� b� I_l_j[mj]kdhf� rhkk_� ih�
gZijZ\e_gbx� d� o\hklhojZgbebsm� ^j_gbjm_l� \h^Z�� kh^_j`Zgb_� mjZgZ� \� dhlhjhc�
khklZ\ey_l������������f]�e� �ijbeh`_gb_���-��d�hlq_lm�h�fhgblhjbg]_�Wdhkbe���Ghjfu�
^ey�kh^_j`Zgby�mjZgZ�\�ih\_joghklghc�\h^_�g_l��bf__lky�ebrv�ij_^_evgZy�ghjfZ�
_]h� kh^_j`Zgby� \� ihq\_� �p_e_\h_� agZq_gb_� ��� f]�d]��� Bklhqgbd� \hagbdgh\_gby�
baf_j_gghc� dhgp_gljZpbb� mjZgZ� g_� yk_g� –� hg� ijhbkoh^bl� beb� ba� ihq\u� ih^�
l_jfbgZehf� beb� ba� [he__� m^Ze_gguo� f_kl� \� j_amevlZl_� \us_eZqb\Zgby� ba�
^bdlbhg_fu11. 
 

Hkms_kl\eylv�kgylb_�ihq\u�gZ�l_jjblhjbb�l_jfbgZeZ�g_l�kfukey��lZd�dZd�_z�g_dhfm�
i_j_^Z\Zlv�� <hafh`guc� mjh\_gv� jZ^bZpbb� kgbf_l� m`_� ihdjulb_� kh\k_f� lhgdbf�
keh_f�qbklhc�ihq\u��Hkms_kl\eyxs_fm�jZa\blb_�l_jjblhjbb�fh`gh�j_dhf_g^h\Zlv�
i_j_^Zqm� jZ^bhZdlb\gh� aZ]jyag_gguo�fZl_jbZeh\� �f_lZee�� dZ[_ev� b� l�i���� dhlhju_�
\hafh`gh� [m^ml� ba\e_q_gu� \� oh^_� jZkdhihd�� :H� Kbef_l�� dhlhjh_� hqbklbl� bo� \�
khhl\_lkl\bb�k�lj_[h\Zgbyfb11.  
 

Ijbgyluc�=hkm^Zjkl\_gguf�kh[jZgb_f����fZjlZ������]h^Z��AZdhg�h�jZ^bZpbb���I:W�
I 2004, 26, 173; 2005, 15, 87�� b� _]h� ih^aZdhggu_� ihklZgh\e_gby� g_� mklZgZ\eb\Zxl�
h]jZgbq_gbc�^ey�^_yl_evghklb��ieZgbjm_fhc�gZ�l_jjblhjbb�obfbq_kdh]h�l_jfbgZeZ� 
 

�������AZiZo 
 

AZiZo� y\ey_lky� h[hgyl_evguf� hsms_gb_f�� \uau\Z_fuf� jZaebqgufb� e_lmqbfb�
g_hj]Zgbq_kdbfb� b� hj]Zgbq_kdbfb� �NH3, H2S, Zfbgu�� bg^heu�� n_gheu�� `bjgu_�
dbkehlu�� f_jdZilZgu� b� l�^��� iZomqbfb� \_s_kl\Zfb�� >ey� \hkijbylby� aZiZoZ� qZs_�
\k_]h� ^hklZlhqgh� k\_jofZeh]h� kh^_j`Zgby� obfbdZlZ� \� Zlfhkn_j_�� G_dhlhju_�
iZomqb_� \_s_kl\Z� hsmsZxlky� q_eh\_dhf� ^Z`_� ijb� jZa[Z\e_gbb� �� �� ��� ���� �����
LZdbf� h[jZahf� \h� fgh]bo� kemqZyo� g_l� ihevau� hl� mklZgh\e_ggh]h� ij_^_evgh]h�
agZq_gby� mjh\gy� aZ]jyag_gghklb�� lZd� dZd� g_kfhljy� gZ� wlh� aZiZo� fh`_l� [ulv�
hsmlbfuf�b�[_kihdhysbf�� 
 

B� ijb� me_lmqb\Zgbb� ijh^mdlh\�� k� dhlhjufb� h[jZsZxlky� \� obfbq_kdhf� l_jfbgZe_��
fh]ml� \hagbdZlv� dhgp_gljZpbb��ijb� dhlhjuo�qm\kl\m_lky� oZjZdl_jguc�^ey� obfbdZlZ�
aZiZo�� Dhgp_gljZpbb�� gZqbgZy� k� dhlhjuo� q_eh\_d� hsmsZ_l� aZiZo� obfbdZlh\�� k�
dhlhjufb� h[jZsZxlky� \� obfbq_kdhf� l_jfbgZe_�� ij_^klZ\e_gu� \� gb`_ke_^mxs_c�
lZ[ebp_����� 
 

 
___________________ 
11�Ijb�hp_gd_�ihevah\Zebkv�ihfhsvx�:glb�KbcgfZZ��:H�Wdhkbe�� 
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LZ[ebpZ���� 
 

Gb`gbc�ij_^_e�\hkijbylby�aZiZoZ�obfbdZlh\ 
 

ObfbdZl Dhgp_gljZpby��f]�f3 
F_lZghe 13 – 26 600 [5] 

Wlbe_g]ebdhev - 
Lhemhe 10,9 [33] 

MdkmkgZy�dbkehlZ 0,7 [2] 
<bgbeZp_lZl 1,8 [34] 

;mlbeh\uc�Zp_lZl 0,29 –35,2 [20] 
 

DZd� y\kl\m_l� ba� ^Zgghc� lZ[ebpu� b� mdZaZgguo� \� imgdl_� ������ ij_^_evguo� agZq_gbb�
mjh\g_c�aZ]jyag_gby��gb`gbc�ij_^_e�dhgp_gljZpbb�hsms_gby�aZiZoZ�^ey�obfbdZlh\��
k� dhlhjufb� h[jZsZxlky� \� l_jfbgZe_�� \ur_�� q_f� aZibkZgh� \� ^_ckl\mxsbo�
ij_^_evguo� ghjfZo� b� agZq_gbyo�� LZdbf� h[jZahf�� ijb� \uiheg_gbb� ^_ckl\mxsbo�
lj_[h\Zgbc� aZiZo� obfbdZlh\� g_� qm\kl\m_lky� aZ� ij_^_eZfb� ijhba\h^kl\_gghc�
l_jjblhjbb� k\h[h^ghc� ahgu�� H^gZdh�� gb`gbc� ij_^_e� hsms_gby� aZiZoZ� ^ey� \k_o�
obfbdZlh\� gb`_� djZldh\j_f_gguo� ij_^_evguo� ghjf�� mklZgh\e_gguo� ^ey� jZ[hq_c�
kj_^u� �kf�� �������� LZdbf� h[jZahf� hsms_gb_� aZiZoZ� \� jZ[hq_c� ahg_� fh`_l� [ulv��
nZdlhjhf��hih\_sZxsbf�b�ij_^mij_`^Zxsbf�h[�hiZkghc�^ey�a^hjh\vy�beb�[ebadhc�
d� g_c� dhgp_gljZpbb� obfbdZlZ�� ijbgylb_� \� mq_l� dhlhjh]h� ihfh]Z_l� ba[_]Zlv�
g_kqZklguo�kemqZ_\�gZ�jZ[hq_f�f_kl_� 
 

�Mqblu\Zy� gb`gb_� ij_^_eu� hsms_gby� aZiZoZ� obfbdZlh\�� jZkklhygb_� f_kl�
h[jZs_gby� ^h� [eb`Zcrbo� `beuo� ^hfh\�� wdki_jlgmx� hp_gdm� \u^_eyxsboky� \�
Zlfhkn_jm�aZ]jyagyxsbo�\_s_kl\�b�ke_^h\Zgb_�mklZgh\e_gguf�\�g_c�lj_[h\Zgbyf� 
\�kemqZ_�khhl\_lkl\mxs_]h�lj_[h\Zgbyf�h[jZs_gby�ij_^iheh`bl_evgh�g_�\hagbdZ_l�
dhgp_gljZpbc�� dhlhju_� [_kihdhbeb� [u� h[hgygb_� `bl_e_c� KbeeZfyw� \� [eb`Zcr_c�
`behc�ahg_�� 
 

�������K\_l 
 

<� obfbq_kdhf� l_jfbgZe_� AS TankChem k\_lh\Zy� wg_j]by� bkihevam_lky� ebrv� ^ey�
hk\_s_gby� jZ[hqbo�f_kl� b� ijhqbo� ijhba\h^kl\_gguo� h[t_dlh\� k� ij_^mkfhlj_gghc�
aZdhgh^Zl_evkl\hf�g_h[oh^bfhc�kbehc�k\_lZ��q_f�h[_ki_qb\Zxlky�g_h[oh^bfu_�ijb�
jZ[hqbo�hi_jZpbyo�ih`ZjgZy�b�wdheh]bq_kdZy�[_ahiZkghklv��Z�lZd`_�dmevlmjZ�ljm^Z�� 
 

<hagbdZxs__� \� obfbq_kdhf� l_jfbgZe_� k\_lh\h_� aZ]jyag_gb_� g_� hdZau\Z_l�
kms_kl\_ggh]h�\ha^_ckl\by�gZ�hdjm`Zxsmx�kj_^m� 
 

�������L_ieh 
 

<� l_jfbgZe_� l_ieh� bkihevam_lky� ebrv� ijb� hlhie_gbb� a^Zgbc� b� gZ]j_\_� mdkmkghc�
dbkehlu�� :^fbgbkljZlb\gh-[ulh\h_� a^Zgb_� [m^_l� kgZ[`_gh� we_dljbq_kdbf�
hlhie_gb_f�� >ey� hlhie_gby� ljm[hijh\h^Z� mdkmkghc� dbkehlu� ijbf_gyxlky�
hlhibl_evgu_� dZ[_eb�� ^ey� gZ]j_\Z� \Z]hgh\� k� mdkmkghc� dbkehlhc� gZ� ^\mklhjhgg_c�
`_e_agh^hjh`ghc�wklZdZ^_�b�_fdhkl_c�mdkmkghc�dbkehlu�\�l_jfbgZe_�bkihevam_lky�
l_ieh��dhlhjh_�ihklmiZ_l�ba�KbeeZfywkdhc�L_iehwg_j]hp_gljZeb�� 
 

Ijb� gZ]j_\_� mdkmkghc� dbkehlu� l_iehghkbl_e_f� y\ey_lky� iZj� k� l_fi_jZlmjhc� ^h�
2250K��Dhg^_gkZl�hoeZ`^Z_lky�\�dhg^_gkZlhj_�lbiZ�\h^Z-\h^Z�^h�l_fi_jZlmju���0K��
q_f� gZ]j_\Z_lky� ij_^mkfhlj_ggZy� ^ey� gZ]j_\Z� _fdhkl_c� b� `_e_agh^hjh`guo�
pbkl_jg�]ebdhe_\Zy�\h^Z� 
 

>_yl_evghklv� l_jfbgZeZ�g_�hdZau\Z_l� kms_kl\_ggh]h� \ebygby�gZ�h[sbc� l_ieh\hc�
[ZeZgk�hdjm]b�� 
 

�����<ha^_ckl\b_�ljZgkihjlZ 
 

<ha^_ckl\b_� bkihevam_fh]h� `_e_agh^hjh`gh]h�� Z\lhfh[bevgh]h� b� \h^gh]h�
ljZgkihjlZ� \� i_j\mx� hq_j_^v� ijhy\ey_lky� \� \b^_� \u[jZku\Z_fh]h� \� \ha^mo�
aZ]jyag_gby��rmfZ�b�\b[jZpbb�� 
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AZ]jyag_gb_� \ha^moZ� ljZgkihjlhf� \h� \j_fy� kljhbl_evkl\Z� y\ey_lky�
djZldh\j_f_gguf�� Kljhbl_evgu_� jZ[hlu� h[uqgh� g_� ijh\h^ylky� \� ghqgh_� \j_fy��
>h[Z\eyxs__ky� \ha^_ckl\b_� aZ]jyag_gby� \ha^moZ� fhlhjgufb� ljZgkihjlgufb�
kj_^kl\Zfb� \h� \j_fy� kljhbl_evkl\Z� fh`gh� kqblZlv� g_kms_kl\_gguf�� ly`_eu_�
]jmah\bdb�g_�ijh_a`Zxl�q_j_a�`beu_�jZchgu� 
 

Bkoh^ys__�hl�bkihevam_fh]h�ljZgkihjlZ�aZ]jyag_gb_�\ha^moZ�\�ihjlh\hf�dhfie_dk_�
KbeeZfyw� baf_jylv� g_� [m^ml�� H^gZdh�� ke_^m_l� kh[ex^Zlv� ij_^_evgu_� agZq_gby�
kh^_j`Zsboky� \� \uoehiguo� ]ZaZo� fhlhjguo� ljZgkihjlguo� kj_^kl\� dhebq_kl\�
\u[jZku\Z_fuo�aZ]jyagyxsbo�\_s_kl\�b�^ufghklb��mklZgh\e_ggu_�ihklZgh\e_gb_f�
fbgbkljZ� hdjm`Zxs_c� kj_^u� ���� hl� ��� bxgy� ����� ]�� �Ij_^_evgu_� agZq_gby�
kh^_j`Zsboky� \� \uoehiguo� ]ZaZo� fhlhjgh]h� ljZgkihjlgh]h� kj_^kl\Z� dhebq_kl\�
\u[jZku\Z_fuo� aZ]jyagyxsbo� \_s_kl\�� ^ufghklb� b� mjh\gy� rmfZ1�� �Ijbeh`_gb_�
I:W����������������� 
 

Ijhlhdhe�MARPOL �����]���dhlhjuf�[ueZ�^hiheg_gZ�f_`^mgZjh^gZy�dhg\_gpby������
]h^Z�ih�ij_^hl\jZs_gbx�aZ]jyag_gby�fhjy�km^gZfb�(MARPOL 73/78), ho\Zlbe�kn_ju�
g_nlygh]h� aZ]jyag_gby� \ke_^kl\b_� Z\Zjbc� b� hi_jZpbc�� aZ]jyag_gby� obfbdZlZfb��
miZdh\Zgguo�lh\Zjh\��klhqguo�\h^��hloh^h\�b�aZ]jyag_gby�\ha^moZ��<������]h^m�[ueh�
ijbgylh� ijbeh`_gb_� VI� d� wlhfm� ijhlhdhem� (ANNEX VI), dhlhjh_� [ueh� ihk\ys_gh�
ij_^mij_`^_gbx� ijhbkoh^ys_]h� k� km^h\� aZ]jyag_gby� \ha^moZ�� Ijbeh`_gb_� VI 
\klmibeh�\�kbem����fZy������ 
 

Ijbeh`_gb_� VI� mklZgZ\eb\Z_l� ij_^_evgu_� ghjfu� wfbkkbc� hdbkb� k_ju� b� hdbk_c�
ZahlZ�� \u[jZku\Z_fuo� k� \uoehigufb� ]ZaZfb� km^h\�� aZij_sZ_l� mfure_ggh_�
bkihevah\Zgb_� jZajmrZxsbo� hahg� kh_^bg_gbc�� Z� lZd`_� k`b]Zgb_� hij_^_e_gguo�
kh_^bg_gbc�gZ�km^Zo� 
 

Ijbeh`_gb_� VI� \dexqZ_l� h[smx� ij_^_evgmx� ghjfm� \� ���� fZkkh\uo� ijhp_glZ� ^ey�
kh^_j`Zgby� k_ju� \� `b^dhf� lhieb\_� b� ijbau\Z_l� IMO hkms_kl\eylv� \k_fbjguc�
fhgblhjbg]� kh^_j`Zgby� k_ju� \� lhieb\_�� <� lh� `_� \j_fy� Ijbeh`_gb_� VI� \dexqZ_l�
iheh`_gb_� h� ki_pbZevguo� �AhgZo� dhgljhey� wfbkkbc� SOx", ]^_� \_^_lky� mkbe_gguc�
dhgljhev� wfbkkbc� k_ju�� <� wlbo� ahgZo� kh^_j`Zgb_� k_ju� \� bkihevam_fhf� gZ� km^Zo�
`b^dhf� lhieb\_� g_� ^he`gh� ij_\urZlv� ���� fZkkh\uo� ijhp_glZ�� Km^Z�� dhlhju_� g_�
fh]ml� \uihegylv� wlb� ghjfu�� ^he`gu� ^hihegylvky� kbkl_fZfb� hqbkldb� \uoehiguo�
]Zah\�beb�ijbf_gylv�^jm]b_�l_ogheh]bq_kdb_�ijb_fu�^ey�\uiheg_gby�wlbo�ghjf�ih�
wfbkkbyf�SOx. 
 

<�ijhlhdhe_�;Zelbckdh_�fhj_�gZagZq_gh�ahghc�dhgljhey�wfbkkbc�SOx. 
 

IjbqZe� ih]jmadb� obfbdZlh\� jZkiheZ]Z_lky� \^Ze_d_� hl� ijhfure_gghc� b�`behc� ahg�
KbeeZfyw� b� lZd� dZd� \� jZchg_� GZj\kdh]h� aZeb\Z� \� hkgh\ghf� ^mxl� aZiZ^gu_�� x]h-
aZiZ^gu_�b�x`gu_�\_lju��\u[jhku�\�\ha^mo�ba�^\b]Zl_e_c� lZgd_jh\�obfbdZlh\�g_�
hdZau\Zxl�\ha^_ckl\by�gZ�dZq_kl\h�\ha^moZ�\�]hjh^_�KbeeZfyw� 
 

Bkoh^ysbc� ba� l_jfbgZeZ� \hafh`guc� ljZgkihjlguc� rmf� [he__� ih^jh[gh�
oZjZdl_jbah\Zg�\�imgdl_�������� 
 

<� kemqZ_� \uau\Z_fhc� ljZgkihjlhf� \b[jZpbb� �kf�� lZd`_� imgdl� ������� ke_^m_l�
kh[ex^Zlv� ij_^_evgu_� ghjfu�� mklZgh\e_ggu_� ihklZgh\e_gb_f� IjZ\bl_evkl\Z�
J_kim[ebdb����� hl� ��� � yg\Zjy� ����� ]�� �Ij_^_evgu_� ghjfu�nbabq_kdbo� hiZkguo�
nZdlhjh\�jZ[hq_c�kj_^u�b�ihjy^hd�baf_j_gby�iZjZf_ljh\�hiZkguo�nZdlhjh\���I:W�I 
2002, 15, 83; 2004, 82, 556). 
 

�����Kh\f_klgh_�k�^jm]bfb�^_yl_evghklyfb�\ha^_ckl\b_��\�l�q��gZ�a^hjh\v_�b�
[eZ]hihemqb_�ex^_c��bfms_kl\h��jZkl_gby��`b\hlguo��ihq\m��eZg^rZnl�b�
l�^�� 

 

Kh\f_klgh_�k�^jm]bfb�ij_^ijbylbyfb�k\h[h^ghc�ahgu�ihjlZ�KbeeZfyw�\ha^_ckl\b_�
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obfbq_kdh]h� l_jfbgZeZ� \�hkgh\ghf�ijhy\ey_lky�bf_ggh�\�\b^_�`_e_agh^hjh`gh]h�
rmfZ�� M\_ebq_gb_� dhebq_kl\Z� ijb[u\Zxsbo� \� obfbq_kdbc� l_jfbgZe� khklZ\h\�
ih\urZ_l�h[smx�qZklhlm�kemqZ_\�\ua\Zggh]h�`_e_agh^hjh`guf�ljZgkihjlhf�rmfZ�
\�ijbe_]Zxs_c�d�`_e_aghc�^hjh]_�`behc�ahg_� 
 

EbpZf�� jZ[hlZxsbf� hdheh� `_e_aghc� ^hjh]b�� ke_^m_l� ijbf_gylv� bg^b\b^mZevgu_�
kj_^kl\Z� aZsblu� kemoZ��Ke_^m_l� ba[_]Zlv� ij_\ur_gby� dZd� ghqguo�� lZd� b� ^g_\guo�
mjh\g_c�rmfZ�\�`behc�b�ijhfure_gghc�ahgZo� 
 

Ijhba\h^bfZy� \� obfbq_kdhf� l_jfbgZe_� i_j_]jmadZ� obfbdZlh\� b� ijhqb_�
\kihfh]Zl_evgu_�^_yl_evghklb��djhf_�\uau\Zxsbo�rmf�^_yl_evghkl_c��g_�^he`gu�
\uau\Zlv� kh\f_sZxsboky� \ha^_ckl\bc� gZ� [eZ]hihemqb_� b� bfms_kl\h� ex^_c��
jZkl_gby�� `b\hlguo�� ihq\m�� eZg^rZnl�� debfZl�� hojZgy_fu_� ijbjh^gu_� h[t_dlu� b�
dmevlmjgh_�gZke_^b_� 
 

�����JZaf_ju�ahgu�\ha^_ckl\by�obfbq_kdh]h�l_jfbgZeZ��hp_gdZ�\hafh`ghklb�
ljZgkgZpbhgZevgh]h�wdheh]bq_kdh]h�wnn_dlZ��\hafh`gh_�\ha^_ckl\b_�gZ�
ijbjh^hhojZggu_�ahgu�NATURA 2000 LhceZkdhc�b�<Zc\ZjZkdhc�\hehkl_c 

 

�������Hp_gdZ�\hafh`ghklb�ljZgkgZpbhgZevgh]h�wdheh]bq_kdh]h�wnn_dlZ 
 

<� khhl\_lkl\bb� k� imgdlhf� �� jZa^_eZ� �� �� ��� AZdhgZ� h[� hp_gd_� \ha^_ckl\by� gZ�
hdjm`Zxsmx� kj_^m� \� j_r_gbb� h[� bgbpbbjh\Zgbb� beb� g_� bgbpbbjh\Zgbb� hp_gdb�
\ha^_ckl\by� gZ� hdjm`Zxsmx� kj_^m� \� kemqZ_� bgbpbbjh\Zgby� hp_gdb�
ljZgkgZpbhgZevgh]h� \ha^_ckl\by� gZ� hdjm`Zxsmx� kj_^m� ^he`gh� kh^_j`Zlvky�
bgnhjfZpby� h[� bgbpbbjh\Zgbb� hp_gdb� ljZgkgZpbhgZevgh]h� \ha^_ckl\by� gZ�
hdjm`Zxsmx� kj_^m�� LZd� dZd� khhl\_lkl\mxs_c� bgnhjfZpbb� h[� hp_gd_�
ljZgkgZpbhgZevgh]h� \ha^_ckl\by� gZ� hdjm`Zxsmx� kj_^m� \� j_r_gbb� h[�
bgbpbbjh\Zgbb� g_� [ueh�� hlkmlkl\m_l� hkgh\Zgb_� ^ey� hp_gdb� ljZgkgZpbhgZevgh]h�
\ha^_ckl\by�gZ�hdjm`Zxsmx�kj_^m��� 
 

Ih� fg_gbx� wdki_jlh\� wdkiemZlZpby� l_jfbgZeZ� g_� ih\e_q_l� aZ� kh[hc�
ljZgkgZpbhgZevgh]h� \ha^_ckl\by� gZ� hdjm`Zxsmx� kj_^m�� >Z`_� l_hj_lbq_kdb�
g_\hafh`gh� gZclb� \ZjbZglu�� ijb� dhlhjuo� obfbq_kdbc� l_jfbgZe� fh`_l� \ua\Zlv�
ljZgkgZpbhgZevgh_� \ha^_ckl\b_� gZ� hdjm`Zxsmx� kj_^m�� Ba� i_j_]jm`Z_fuo� \�
l_jfbgZe_� obfbdZlh\� h^gbf� ba� gZb[he__� e_lmqbo� b� bf_xsbo� gZb[he__� `_kldh_�
ij_^_evgh_� agZq_gb_� mjh\gy� aZ]jyag_gby� SPV1 y\ey_lky� \bgbeZp_lZl�� \� kemqZ_�
dhlhjh]h� ke_^m_l� mqblu\Zlv� h]jZgbq_gby�� mklZgh\e_ggu_� wdki_jlghc� hp_gdhc�
\u^_eyxsboky�\�Zlfhkn_jguc�\ha^mo�aZ]jyagyxsbo�\_s_kl\��Ij_^_evgh_�agZq_gb_�
mjh\gy� aZ]jyag_gghklb� Zlfhkn_jgh]h� \ha^moZ� \bgbeZp_lZlhf� ijb� jZa^_evghc�
ih]jmad_� \bgbeZp_lZlZ� gZ� ijbqZe_� ^hklb]Z_l� ghjfu� gZ� jZkklhygbb� ����� f� hl�
lZgd_jgh]h� ijbqZeZ�� =hkm^Zjkl\_ggZy� ]jZgbpZ� gZoh^blky� gZ� jZkklhygbb� hdheh� ���
dbehf_ljh\�hl�ijbqZeZ�obfbdZlh\� 
 

LZdbf�h[jZahf�ih]jmadZ�\�kemqZ_�\hafh`guo�gZbom^rbo�mkeh\bc�jZkk_b\Zgby�
gZ� ijbqZe_� g_� fh`_l� ijb\_klb� d� k\_joghjfZlb\ghfm� ljZgkgZpbhgZevghfm�
\ha^_ckl\bx�gZ�hdjm`Zxsmx�kj_^m� 
 

������� <ha^_ckl\b_� gZ� ijbjh^hhojZggu_� ahgu� Natura 2000 LhceZkdhc� b�
<Zc\ZjZkdhc�\hehkl_c 

 

IjbgpbiZfb�hj]ZgbaZpbb�hojZgu�ahg�Natura y\eyxlky��qlh�gZqbgZlv�beb�ijh^he`Zlv�
fh`gh�\k_�^_yl_evghklb�� dhlhju_�g_�ih^\_j]Zxl�hiZkghklb�b�g_�ijbqbgyxl�ms_j[�
[eZ]hijbylghfm� khklhygbx� f_kl� ijhbajZklZgby� hojZgy_fuo� \� wlhc� ahg_� \b^h\� b�
p_ehklghklb� ahg�� <� hojZgguo� ahgZo� aZij_sZ_lky� mgbqlh`Zlv� b� ijbqbgylv� ms_j[�
f_klZf�h[blZgby�b�ijhbajZklZgby��^ey�aZsblu�dhlhjuo�h[jZah\Zgu�hojZggu_�ahgu��
Z�lZd`_�kms_kl\_ggh�[_kihdhblv�hojZgy_fu_�\b^u��AZij_s_gZ�lZd`_�^_yl_evghklv��
ih^\_j]ZxsZy� hiZkghklb� [eZ]hijbylgh_� khklhygb_� f_kl� h[blZgby�� f_kl�
ijhbajZklZgby�b�hojZgy_fuo�\b^h\� 
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<�~���� df� d� aZiZ^m�hl�ieZgbjm_fh]h� obfbq_kdh]h� l_jfbgZeZ� �\� a���� df�hl�ijbqZeZ�
ih]jmadb� obfbdZlh\��� \� LhceZkdhc� \hehklb�� gZoh^blky� Iycl_kdZy� ijbjh^gZy� ahgZ�
Natura� ������P_evx� ijhklbjZxs_]hky� gZ� ��� ]Z� eZg^rZnlgh]h� aZdZagbdZ� y\ey_lky�
hojZgZ�lbiZ�f_klZ�h[blZgby�\�e_kZo�hkui_c�b�h\jZ]h\��<aylb_�ih^�hojZgm�Iycl_kdh]h�
eZg^rZnlgh]h� aZdZagbdZ� b� ijZ\beZ� hojZgu� mklZgh\e_gu� ihklZgh\e_gb_f�
IjZ\bl_evkl\Z� J_kim[ebdb������ hl� ��� bxgy� ����� ]�� �I:W� I, 28.07.2005, 42, 354). 
HojZgy_fuc�gZ�Iycl_kdhf�eZg^rZnlghf�aZdZagbd_�e_k�hkui_c�b�h\jZ]h\�jZkl_l�\��
\b^_� madhc� ihehku� gZ� hkuib� ieblgydh\h]h� mklmiZ� b� \� dZgvhgZo� j_d�� ijhl_dZxsbo�
q_j_a� ]ebgl�� >ey� hj]ZgbaZpbb� hojZgu� e_kZ� b� \hkklZgh\e_gby� ijbjh^ghklb�
ij_^mkfhlj_gh�\ha^_j`b\Zlvky�hl�ohayckl\h\Zgby�e_kZ�^ey�ihemq_gby�^j_\_kbgu�b�
moh^Z�>��@�� 
 

Ijbf_jgh�\�����df�gZ�k_\_jh-\hklhd�hl�l_jjblhjbb�ihjlZ�KbeeeZfyw��\�<Zc\ZjZkdhc�
\hehklb��gZoh^blky�ijbjh^gZy�ahgZ�M^jby�Natura�������P_evx�ijbjh^ghc�ahgu�M^jby�
iehsZ^vx� ���� ]Z� y\ey_lky� hojZgZ� i_kqZguo� iey`_c�� aZjhkrbo� e_khf� ^xg�� kmobo�
em]h\� gZ� [h]Zluo� ba\_klvx� ihq\Zo�� ba\_klgydh\uo� h[gZ`_gbc�� klZjuo�
rbjhdhebkl\_gguo�e_kh\���Z�lZd`_�e_kh\�hkui_c�b�h\jZ]h\��e_kh\�h[ju\h\�� 
 

?keb� ijb� khhjm`_gbb� b� wdkiemZlZpbb� obfbq_kdh]h� l_jfbgZeZ� [m^ml� ijbf_gylvky�
mdZaZggu_� \� imgdl_� ���� j_dhf_g^Zpbb�� ijb� jZ[hl_� l_jfbgZeZ� b� \� kemqZ_�
g_[eZ]hijbylgh� kdhjhklb� \_ljZ� g_� ijhbkoh^bl� ij_\ur_gby� ij_^_evgh]h� agZq_gby�
mjh\gy� aZ]jyag_gby� aZ� ij_^_eZfb� ijhba\h^kl\_gghc� l_jjblhjbb� KbeeZfywkdhc�
k\h[h^ghc�ahgu�b�hlkmlkl\m_l�\ha^_ckl\b_�gZ�jZkiheh`_ggu_�ih[ebahklb�ijbjh^gu_�
ahgu�Natura 2000. 
 

Ijbf_g_gb_�f_j�ih�aZsbl_�ihq\u��ih^ihq\_gghc�b�]jmglh\hc�\h^u��Z�lZd`_�fhjkdhc�
\h^u�^hklZlhqgh�^ey�ij_^hl\jZs_gby�\hagbdZxs_]h�gZ�l_jjblhjbb�l_jfbgZeZ�beb�
gZ� ijbqZe_� kms_kl\_ggh]h� \ha^_ckl\by� gZ� hdjm`Zxsmx� kj_^m� b� lZdbf� h[jZahf�
^_yl_evghklv�l_jfbgZeZ�g_�hdZau\Z_l�\ha^_ckl\by�b�gZ�jZkiheh`_ggu_�gZ�aZiZ^_�b�
\hklhd_�\^Zeb�hl�l_jfbgZeZ�ijbjh^hhojZggu_�ahgu�Natura. 
 

Mqblu\Zy� p_ev� hojZgu� ijbjh^guo� ahg� Natura 2000 Iycl_� b� M^jby� fh`gh�
ml\_j`^Zlv��qlh�ieZgbjm_fZy�^_yl_evghklv�\h�\j_fy�kljhbl_evkl\Z�b�jZ[hlu�
KbeeZfywkdh]h� obfbq_kdh]h� l_jfbgZeZ�� Z� lZd`_� _z� \ha^_ckl\by� gZ�
hdjm`Zxsmx� kj_^m� g_� ij_^klZ\eyxl� hiZkghklb� ^ey� p_ehklghklb� b� iehsZ^b�
ijbjh^guo�ahg�� 
 

�����Jbkdb�^ey�hdjm`Zxs_c�kj_^u�b�gZk_e_gby�]hjh^Z�KbeeZfyw��j_amevlZlu�
ZgZebaZ�jbkdh\�ihjlZ�KbeeZfyw 

 

>ey� hibkZgby� b� hp_gdb� jbkdh\� obfbq_kdh]h� l_jfbgZeZ� bkihevah\Zgu� j_amevlZlu�
hp_ghd��ijb\_^_ggu_�\�hp_gdZo�jbkdh\� �H[sZy�hp_gdZ�jbkdh\�ihjlh\h]h� dhfie_dkZ�
KbeeZfyw��Z�lZd`_�obfbq_kdh]h��g_nlygh]h�b�]Zah\h]h�l_jfbgZeh\���ijbeh`_gb_�����
b� �Jbkdb�� k\yaZggu_� k� jZkrbj_gb_f� ghf_gdeZlmju� KbeeZfywkdh]h� obfbq_kdh]h�
l_jfbgZeZ�AS TankChem" �ijbeh`_gb_�����wdki_jlZ��^hdlhjZ�obfbb�YZdZ�:jjh� 
 

<� h[s_c� hp_gd_� h[jZs_gby� k� hiZkgufb� \_s_kl\Zfb� \� ihjlh\hc� ahg_� KbeeZfyw�
ZgZebabjh\Zebkv� jbkdb�� \ul_dZxsb_� ba� hiZkguo� k\hckl\� i_j_\habfuo� `b^dbo�
obfbdZlh\��f_lZghe�b�mdkmkgZy�dbkehlZ���g_nl_ijh^mdlh\�b�g_nlyguo�]Zah\��ijhiZg, 
[mlZg��� >ey� hp_gdb� jbkdZ� \� obfbq_kdhf� l_jfbgZe_� [ueb� \u[jZgu� f_lZghe�� dZd�
ijbqbgZ� deZkkbnbdZpbb� l_jfbgZeZ� dZd� ij_^ijbylby� k� hiZkghklvx� \hagbdgh\_gby�
djmiguo� Z\Zjbc� dZl_]hjbb� :� b� mdkmkgZy� dbkehlZ�� dZd� kZfh_� Z]j_kkb\gh_� ba� _^dbo�
\_s_kl\�� Kms_kl\_gguc� ^ey� ex^_c� �`bl_eb�� jZ[hlgbdb� ^jm]bo� ij_^ijbylbc� b�
jZ[hlgbdb� kZfh]h� ij_^ijbylby�� jbkd� aZ\bkbl� \� i_j\mx� hq_j_^v� hl� hiZkghklb�
ljZgkihjlbjm_fuo� fZl_jbZeh\�� H^gh\j_f_ggh� hp_gb\Zeb� \hafh`ghklv� wnn_dlZ�
^hfbgh��l�_��i_j_ghkZ�Z\Zjbb�k�l_jjblhjbb�h^gh]h�ij_^ijbylby�gZ�^jm]mx� 
 

<�khklZ\e_gghf�\� dZq_kl\_�ijbeh`_gby� d�h[s_c�hp_gd_� ljm^_� �Jbkdb��k\yaZggu_�k�
jZkrbj_gb_f� ghf_gdeZlmju�KbeeZfywkdh]h� obfbq_kdh]h� l_jfbgZeZ�AS TankChem" 
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hp_g_gh� m\_ebq_gb_� jbkdh\� ^ey� ihklhjhggbo� ebp� �`bl_eb� b� jZ[hlgbd� ^jm]bo�
ij_^ijbylbc���^ey�jZ[hlgbdh\�`_e_agh^hjh`ghc�klZgpbb�ihjlZ�KbeeZfyw�� �Z�lZd`_�
jbkdh\� ^ey� hdjm`Zxs_c� kj_^u� \� k\yab� k� jZkrbj_gb_f� ghf_gdeZlmju�
ljZgkihjlbjm_fuo�obfbdZlh\� 
 

X]h-\hklhqghc� ]jZgbp_c� l_jfbgZeZ� y\ey_lky� \_^ms__� \� ihjl� rhkk_�� F_`^m�
aZiZ^ghc�]jZgbp_c�b�g_nlyguf�l_jfbgZehf�ijhoh^bl�f_klgZy�^hjh]Z��IZjZee_evgh�
wlhc� ^hjh]_� [m^_l� mklZgh\e_gZ� jZa]jmahqgZy� wklZdZ^Z�� jZkklhygb_� hl� dhlhjhc� ^h�
_fdhkl_c� g_nlygh]h� l_jfbgZeZ� [m^_l� khklZ\eylv� [he__� ����f� b� ^h� ieZgbjm_fh]h��
]Zah\h]h� l_jfbgZeZ� [he__� ���� f�� @_e_agh^hjh`gu_� pbkl_jgu� [m^ml� jZa]jm`Zlv�
q_j_a�\_jogbc�exd��Kdhjhklvx�jZa]jmadb�`_e_agh^hjh`guo�pbkl_jg�\aylh�����f3�q�b�
kdhjhklvx�ih]jmadb�lZgd_jh\�����f3�q��\�h[s_c�hp_gd_�kdhjhklvx�ih]jmadb�f_lZgheZ�
b� mdkmkghc� dbkehlu� \aylh� ����� f3�q��� GZ� lZgd_jguc� ijbqZe� \_^_l� fgh]h\_lhqguc�
ljm[hijh\h^�� \� dhlhjhf� bf_xlky� ljm[u� ^ey� \k_o� obfbdZlh\�� =jmah\bdZfb�
�Z\lhpbkl_jgu� ]jmahih^t_fghklvx� ^h� ��� lhggu�� [m^_l� \u\hablvky� ^h� iheh\bgZ�
]h^h\h]h� h[hjhlZ� [mlbeh\h]h� Zp_lZlZ�� lhemheZ� b� mdkmkghc� dbkehlu�� >\mof_klgh_�
f_klh� ih]jmadb� ]jmah\bdh\� gZoh^blky� f_`^m� _fdhklyfb� b� `_e_agh^hjh`ghc�
wklZdZ^hc��jZkiheZ]Zykv�ijbf_jgh�gZ���f�gb`_�ihke_^g_c� 
 

Jbkd� ^ey� ex^_c� fh`gh� jZkkqblZlv� �dhebq_kl\_gguc� jbkd�� \� kemqZyo�� _keb�
l_fi_jZlmjZ� \kiurdb� obfbdZlZ� gb`_� ��0K� beb� `b^dhklv� gZ]j_lZ� ^h� l_fi_jZlmju�
\kiurdb� beb� ^h� [he__� \ukhdhc� l_fi_jZlmju�� L_fi_jZlmju� \kiurdb� f_lZgheZ��
lhemheZ��[mlbeh\h]h�Zp_lZlZ�b�\bgbeZp_lZlZ��k�dhlhjufb�h[jZsZxlky��gb`_���0K��<�
lh� `_� \j_fy� ijb� gZ]j_\_� mdkmkghc� dbkehlu� l_fi_jZlmjZ� [m^_l� gb`_� l_fi_jZlmju�
\kiurdb����0K���L_fi_jZlmjZ�\kiurdb�fhghwlbe_g]ebdhey�khklZ\ey_l����0K�� 
 

Ijb� hp_gdb� \Z`ghklb� jbkdh\� g_^himklbfuf� ^ey� hl^_evgh]h� ebpZ� kqblZ_lky� jbkd�
\ur_� ��-6� b� ^himklbfuf� jbkd� gb`_� ��-8�� \� kemqZ_� ]jmiiu� k� dhebq_kl\hf� qe_gh\� n 
wlbfb� ij_^_eZfb� y\eyxlky� khhl\_lkl\_ggh� ��-6/n2 b� ��-8/n2�� qlh� \� kemqZ_� n=4 
khklZ\ey_l����o��-8�b����o��-10. 
 

>hihegbl_evgu_�jbkdb�hl�obfbq_kdh]h�l_jfbgZeZ 
 

Ij_^iheZ]Z_lky�� qlh� jZa]jmadZ� `_e_agh^hjh`guo� pbkl_jg� ijhba\h^blky�
h^gh\j_f_ggh�ba� ���\Z]hgh\�b�\u\ha� ]jmah\bdZfb�hkms_kl\ey_lky� djm]eh]h^bqgh�\�
khhl\_lkl\bb�k�lZ[ebp_c����ijbeh`_gb_���). 
 

LZ[ebpZ���� 
 

Jbkdb�hl�Z\Zjbcguo�kh[ulbc�\�obfbq_kdhf�l_jfbgZe_ 
 

HiZkgh_�kh[ulb_� 
�HK� 

<hafh`ghklv�HK�\�
l_q_gb_�]h^Z 

KlZlbklbq_kdZy�
\_jhylghklv�HK 

<_jhylghklv�HK 
�<H� 

Jbkd�gZ�
jZkklhygbb 
������f 

LF1-N 
jZajmr_gb_�ih]jmahqgh-
jZa]jmahqgh]h�mkljhckl\Z� 

(146��o������o�����
= 0,23 

���o��-9 ��o����o���o 
10-9� ����o��-10 

������o<H�  
���o��-12����o��-14 

LF1-W 
jZajmr_gb_�ih]jmahqgh-
jZa]jmahqgh]h�mkljhckl\Z 

�����o������o����� �
0,022 

���o��-9 ��o�����o���o 
10-9� ����o��-11 

10-4o<H�  
���o��-15 ����f� 

LF1-N 
Z\Zjbcgh_�hihjh`g_gb_�
`_e_agh^hjh`ghc�pbkl_jgu 

������o������o�����
= 0,23 

10-5 ��o����o��-5 = 
���o��-5 

10-2o<H�  
���o��-7����o��-9 

LF1-W 
Z\Zjbcgh_�hihjh`g_gb_�
`_e_agh^hjh`ghc�pbkl_jgu 

�����o������o����� �
0,022 

10-5 ��o�����o��-5 = 
���o��-6 

10-6o<H�  
���o��-12/- 

LF1-N 
Z\Zjbcgh_�hihjh`g_gb_�
_fdhklb 

�����bkihevam_lky�
djm]eh]h^bqgh� 

10-5 �o���o��-5 = 
�o��-5 

����o<H�  
���o��-7����o��-7 

���o��-8 �����f� 
LF1-W 
Z\Zjbcgh_�hihjh`g_gb_�
_fdhklb 

�����bkihevam_lky�
djm]eh]h^bqgh� 

10-5 ���o��-5 ����o<H�  
���o��-7/- 

���o��-11 (40 f� 
LF1-N 
Z\Zjbcgh_�hihjh`g_gb_�
Z\lhpbkl_jgu 

�����o�����o����� �
0,19 

10-5 �o����o��-5 = 
���o��-6 

������o<H�  
���o��-8����o��-10 
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Z\lhpbkl_jgu 
LF1-W 
Z\Zjbcgh_�hihjh`g_gb_�
Z\lhpbkl_jgu 

�����o�����o����� �
0,20 

10-5 �o����o��-5 = 
���o��-6 

10-6o<H�  
���o��-12/- 

 
 

Ba�oZjZdl_jbklbdb�ljZgkihjlbjm_fuo�obfbdZlh\� �kf��lZ[ebpZ���\�ijbeh`_gbb�����b�
lZ[ebpu�����ke_^m_l��qlh�hkgh\ghc�jbkd�^ey�ex^_c�bkoh^bl�hl�f_lZgheZ�b�mdkmkghc�
dbkehlu�� qlh� lZd`_� \uykgbehkv� ijb� hp_gd_� h[s_]h� jbkdZ� KbeeZfyw�� H[t_f�
i_j_\hahd�b� ojZg_gby�f_lZgheZ� hij_^_ey_l� lh�� qlh� obfbq_kdbc� l_jfbgZe�AS 
TankChem y\ey_lky� ij_^ijbylb_f� k� hiZkghklvx� \hagbdgh\_gby� djmiguo�
Z\Zjbc� dZl_]hjbb�:��Bkoh^ysbc� hl�f_klZ� ih]jmadb� Z\lhfh[be_c� ^hihegbl_evguc�
jbkd� bf__l� f_klh� ebrv� gZ� l_jjblhjbb� obfbq_kdh]h� l_jfbgZeZ� b� g_� \eby_l� gZ�
`bl_e_c� KbeeZfyw� b� jZ[hlgbdh\� ^jm]bo� ij_^ijbylbc�� <k_� `_� p_e_khh[jZagh�
jZkiheh`blv� f_klh� ih]jmadb� ]jmah\bdh\� gZ� jZkklhygbb� dZd� fbgbfmf� ��� f� hl�
`_e_agh^hjh`ghc�jZa]jmahqghc�wklZdZ^u�b�_sz�^Zevr_�hl�_fdhkl_c�f_lZgheZ� 
 

>h[Z\eyxsb_ky�obfbdZlu� �lhemhe��\bgbeZp_lZl��[mlbeh\uc�Zp_lZl��wlbe_g]ebdhev��
ijb�mdZaZgguo�h[t_fZo�i_j_\hahd�ijZdlbq_kdb�g_�m\_ebqb\Zxl�jbkdb�^ey�`bl_e_c�b�
^jm]bo� ij_^ijbylbc� ih� kjZ\g_gbx� k� gug_rgbf� iheh`_gb_f�� Ijb� hp_gd_� h[sbo�
jbkdh\� KbeeZfyw� [ueh� h[gZjm`_gh�� qlh� iZjd� _fdhkl_c� obfbdZlh\� kms_kl\_ggh 
m\_ebqb\Z_l� jbkdb� gZ� \_^ms_c� \� ihjl� ^hjh]_�� dhlhjZy� gZoh^blky� \� ��� f_ljZo� hl�
djZcgbo� _fdhkl_c�� Jbkd�� bkoh^ysbc� hl� _fdhkl_c� f_lZgheZ� b� mdkmkghc� dbkehlu��
jZkijhkljZgy_lky�gZ�jZkklhygb_�[he__� ����f�b�i_j_k_dZ_l�rhkk_��\_^ms__�\�ihjl�
jy^hf� k� obfbq_kdbf� l_jfbgZehf�� H[jZs_gb_� k� ^h[Z\eyxsbfbky� obfbdZlZfb� g_�
m\_ebqb\Z_l�wlm�ahgm�jbkdZ��gh�\ke_^kl\b_�g_^himklbfh�\ukhdh]h�jbkdZ�wlm�^hjh]m�gb�
\� dh_f� kemqZ_� g_evay� bkihevah\Zlv� ^ey� i_j_\hadb� iZkkZ`bjh\�� dh]^Z� obfbq_kdbc�
l_jfbgZe�gZqg_l�jZ[hlm�� 
 

Ihke_� aZ\_jr_gby�gh\hc�ih^t_a^ghc�^hjh]b�ihjlZ�KbeeZfyw�ijhoh^ysZy�jy^hf�k�
obfbq_kdbf�l_jfbgZehf�^hjh]Z�[m^_l�f_klghc�ih^t_a^ghc�^hjh]hc��ijh]ghabjm_fuc�
gZ�dhlhjhc�ihlhd�^hjh`gh]h�^\b`_gby�[m^_l�\�^_kyldb�jZa�f_gvr_�kms_kl\mxs_]h�� 
 

LjZgkihjl� ^hihegbl_evguo� obfbdZlh\� gZ� kh_^bgbl_evghc� `_e_aghc� ^hjh]_� b�
ih]jmahqghf� ijbqZe_� g_� \uau\Z_l� m\_ebq_gby� h[s_]h� jbkdZ� KbeeZfyw�� <k_� `_�
ke_^m_l� hlf_lblv�� qlh� ljZgkihjlbjh\dZ� obfbdZlh\� q_j_a� rhkk_cguc� lhgg_ev� \�
agZqbl_evghc�kl_i_gb�ih\urZ_l�jbkdb�dZd�\�lhgg_e_��lZd�b�\�hdj_klghklyo�hl\_jklbc�
lhgg_ey�� P_e_khh[jZagh� ba[_]Zlv� ljZgkihjlbjh\dm� h]g_hiZkguo� obfbdZlh\� q_j_a�
rhkk_cguc�lhgg_ev�� 
 

>hihegbl_evgu_�jbkdb�^ey�hdjm`Zxs_c�kj_^u 
 

Ba� ljZgkihjlbjm_fuo� obfbdZlh\� f_gvr_� \k_]h� aZ]jyagyxsbf� fhj_� kqblZ_lky�
mdkmkgZy�dbkehlZ��[h]ZlZy�ieblgydhf�ihq\Z�KbeeZfyw�kfh`_l�[ukljh�g_cljZebah\Zlv�
fZeu_� dhebq_kl\Z� wlh]h� obfbdZlZ��� >jm]b_� obfbdZlu� y\eyxlky� hiZkgufb� ^ey�
hdjm`Zxs_c� kj_^u�\�Z\Zjbcghc� kblmZpbb�\ke_^kl\b_� ohjhr_c�beb�hq_gv�ohjhr_c�
jZkl\hjbfhklb� \� \h^_� �ba� gbo� iehoh� jZkl\hjy_lky� ebrv� lhemhe��� Kdhjhklv� bo�
i_j_^\b`_gby� \� ihq\_� agZqbl_evgh� [hevr_� ih� kjZ\g_gbx� k� g_nlvx� b�
g_nl_ijh^mdlZfb��<�kemqZ_�ihiZ^Zgby�\�\h^h_f�beb�gZ�ih\_joghklv�a_feb�bo�hq_gv�
ljm^gh� beb� ijZdlbq_kdb� g_\hafh`gh� kh[jZlv�� Lhemhe� iehoh� jZkl\hjbf� \� \h^_�� gh�
jZkl\hjbfhklv� wlh]h� obfbdZlZ� \� \h^_� ijb� �0K� ^Z`_� [hevr_�� q_f� ijb� ��0K�� qlh�
kihkh[kl\m_l�jZaghkm�lhemheZ�lZehc�\h^hc�b�\�abfgbc�i_jbh^��D�kqZklvx�ihemqZ_fmx�
ba� kd\Z`bg� iblv_\mx� \h^m� aZsbsZ_l� ]ebgZ� ieZklZ� Ehglh\Z� �]hem[Zy� ]ebgZ��� kehc�
dhlhjh]h�gZqbgZ_lky�gZ�Z[khexlghc�\ukhl_���f�b�]em[`_�b�bf__l�lhesbgm�hdheh����
f� 
 

JZkrbj_gb_�ghf_gdeZlmju�obfbdZlh\��k�dhlhjufb�h[jZsZxlky��ih\urZ_l�jbkdb�^ey�
hdjm`Zxs_c� kj_^u� gZ� ih]jmahqghf� ijbqZe_�� ijb� klhygbb� \Z]hgh\� gZ� \_ld_�
`_e_agh^hjh`ghc� klZgpbb� b� ijb� i_j_\had_� ih� kh_^bgbl_evghc� `_e_aghc� ^hjh]_��
keh\hf� \_a^_�� ]^_�hlkmlkl\m_l� mklhcqb\Zy� d�\ha^_ckl\bx� obfbdZlh\� aZsblZ�ihq\u��
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Wlh� hkh[_ggh� \Z`gh� mqblu\Zlv� \� kemqZyo�� dh]^Z� aZ]jm`_ggu_� \� oheh^gmx� ih]h^m�
`_e_agh^hjh`gu_�\Z]hgu�[m^ml�klhylv�\�l_ie_��Ih\ur_gb_�l_fi_jZlmju�m`_�gZ���-
��� ]jZ^mkh\� \uau\Z_l� i_j_eb\� ba� \Z]hgZ�� dhlhjuc� bagZqZevgh� aZ]jm`Zeb� \�
khhl\_lkl\bb�k�ghjfZfb��h[uqgh�gZ�������Djhf_�aZ]jyag_gby�ihq\u�\�kemqZ_�fgh]bo�
obfbdZlh\�lZd`_�\hagbdZ_l�hq_gv�[hevrZy�hiZkghklv�ih`ZjZ� 
 

AZdexq_gb_�ih�jbkdZf��k\yaZgguf�k�jZkrbj_gb_f�ghf_gdeZlmju 
 

JZkrbj_gb_�kibkdZ�i_j_\habfuo�\�obfbq_kdhf�l_jfbgZe_�obfbdZlh\�g_�m\_ebqb\Z_l�
jbkdb� ^ey� `bl_e_c� KbeeZfyw� b� jZ[hlgbdh\� ^jm]bo� ij_^ijbylbc� ihl� kjZ\g_gbx� k�
h[sbf� jbkdhf� KbeeZfyw� �hp_g_g� \� k_gly[j_� ������� <k_� `_� ih\urZxlky� jbkdb� \�
rhkk_cghf� lhgg_e_�� _keb� q_j_a� lhgg_ev� [m^_l� ijhba\h^blvky� \u\ha� obfbdZlh\�
]jmah\bdZfb�� LZdmx� kblmZpbx� fh`gh� ba[_]Zlv� k� ihfhsvx� f_j� ih� hj]ZgbaZpbb�
^hjh`gh]h�^\b`_gby��bkihevamy�ijh_a^gu_�imlb�\gmljb�ihjlZ�KbeeZfyw��I_j_\hadm�
obfbdZlh\� dZd� hiZkguo� \_s_kl\� ke_^m_l� hj]Zgbah\u\Zlv� ebrv� ih� hij_^_e_gghfm�
fZjrjmlm�� ba[_]Zy� rhkk_cgh]h� lhgg_ey�� G_kdhevdh� m\_ebqZlky� jbkdb� ^ey�
hdjm`Zxs_c�kj_^u�gZ�`_e_aghc�^hjh]_�b�\�f_klZo�i_j_]jmadb��\dexqZy�ih]jmahqguc�
ijbqZe��>ey�fbgbfbaZpbb�\hafh`guo�jbkdh\�g_h[oh^bfh� 
 

1. ijb� h[jZs_gbb� k�`b^dbfb� obfbdZlZfb�h[jZsZlv� \gbfZgb_�b�gZ� \hafh`gu_�
f_edb_� ml_qdb� b� ba[_]Zlv� bo� ijyfh]h� ihiZ^Zgby� gZ� g_aZsbs_ggmx�
ih\_joghklv�a_feb�beb�\�\h^h_fu� 

 

2. ^h\_klb� ^h� fbgbfmfZ� \j_fy� klhygdb� \Z]hgh\� \� obfbdZlZfb� gZ� klZgpbb�
<Zc\ZjZ�b�gZ�\_ldZo�`_e_agh^hjh`ghc�klZgpbb�KbeeZfyw� 

 
 

3. mklZgh\blv� jZkihjy^hd� i_j_\hadb� hiZkguo� \_s_kl\� gZ� l_jjblhjbb� ihjlZ�
KbeeZfyw�b�ba[_]Zlv�ljZgkihjlbjh\dm�h]g_hiZkguo�\_s_kl\�q_j_a�rhkk_cguc�
lhgg_ev� 

 
 

Jbkdb� ^ey� hdjm`Zxs_c� kj_^u� �jbkdb� \hh[s_��� k\yaZggu_� k� i_j_\hadZfb� ih�
kh_^bgbl_evghc� `_e_aghc� ^hjh]_� b� klhygdhc� `_e_agh^hjh`guo� pbkl_jg� gZ�
`_e_agh^hjh`guo� \_ldZo� fh`gh� kms_kl\_ggh� mf_gvrblv� k� ihfhsvx� \ukhdhc�
dmevlmju� ljm^Z�� ihklhyggh]h� dhgljhey� b� memqr_gby� khklhygby�`_e_aghc� ^hjh]b�� Z�
lZd`_� \u[hjZ� khhl\_lkl\mxs_c� kdhjhklb� ^\b`_gby�� Jbkdb� ijb� `_e_agh^hjh`ghf�
ljZgkihjl_� kms_kl\_ggh� kgb`Z_l� kljhbl_evkl\h� \bZ^mdZ�gZ�rhkk_�LZeebgg-GZj\Z��
Mqblu\Zy� oZjZdl_j� lh\Zjh\�� i_j_\habfuo� q_j_a� KbeeZfywkdmx� `_e_agh^hjh`gmx�
klZgpbx�� kbkl_fm� mijZ\e_gby� `_e_agh^hjh`gh]h� ^\b`_gby� ke_^m_l� kgZ[^blv�
g_aZ\bkbfuf� j_a_j\guf� iblZgb_f� gZ� kemqZc� \hafh`gh]h� hldexq_gby�
we_dljhwg_j]bb� 
 

Emergency Respon se Guideboo k (ERG) [8] �Jmdh\h^kl\h� ih� ebd\b^Zpbb� Z\Zjbc��
j_dhf_g^m_l� \� kemqZ_� ml_qdb� obfbdZlh\�� k� dhlhjufb� h[jZsZxlky� \� obfbq_kdhf�
l_jfbgZe_�� g_f_^e_ggh� bahebjh\Zlv� ahgm� Z\Zjbb� \� jZ^bmk_� ��� f_ljh\�� <� kemqZ_�
[hevrhc� ml_qdb� lhemheZ�� \bgbeZp_lZlZ�� [mlbeh\h]h� Zp_lZlZ� b� wlbe_g]ebdhey�
m\_ebqblv�ahgm�w\ZdmZpbb�k�ih^\_lj_gghc�klhjhgu�dZd�fbgbfmf�^h�����f_ljh\��Ijb�
ml_qd_� f_lZgheZ� b� mdkmkghc� dbkehlu� fbgbfZevguf� jZaf_jhf� ahgu� w\ZdmZpbb�
ke_^m_l� [jZlv� jZaf_j� ahgu� bahebjh\Zgby� b� m\_ebqblv� ahgm� w\ZdmZpbb� k�
ih^\_lj_gghc� klhjhgu� \� aZ\bkbfhklb� hl� \_ebqbgu� ml_qdb� gZklhevdh�� gZkdhevdh�
g_h[oh^bfh� ^ey� h[_ki_q_gby� [_ahiZkghklb�� ?keb� _fdhklv�� `_e_agh^hjh`gZy�
pbkl_jgZ� beb� Z\lhpbkl_jgZ� mqZkl\mxl� \� ih`Zj_�� \� kemqZ_� \k_o� obfbdZlh\� ke_^m_l�
bahebjh\Zlv�b�w\Zdmbjh\Zlv�\kx�ahgm�Z\Zjbc�\�jZ^bmk_�dZd�fbgbfmf�����f_ljh\�� 
 

LZd� dZd� gZ� hkgh\Zgbb� ieZgbjm_fhc� ^_yl_evghklb� AS TankChem y\ey_lky�
ij_^ijbylb_f� k� hiZkghklvx� \hagbdgh\_gby� djmiguo� Z\Zjbc� dZl_]hjbb�:� �kf�� imgdl�
��������i_j_^�gZqZehf�^_yl_evghklb�_fm�g_h[oh^bfh�oh^ZlZckl\h\Zlv�h�jZaj_r_gbb�
gZ�^_yl_evghklv�b�ij_^hklZ\blv�kiZkZl_evghfm�mqj_`^_gbx�ih�f_klm�gZoh`^_gby��\�
^Zevg_cr_f� kiZkZl_evgh_� mqj_`^_gb_�� bgnhjfZpbhgguc� ebkl�� hlq_l� h�
[_ahiZkghklb�b�ieZg�jZaj_r_gby�qj_a\uqZcguo�kblmZpbc��Z�Bgki_dpbb�L_ogbq_kdh]h�
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GZ^ahjZ�–�bgnhjfZpbhgguc�ebkl�b�hlq_l�h�[_ahiZkghklb� 
 

H^ghc�ba�qZkl_c� khklZ\ey_fh]h�hlq_lZ�h�[_ahiZkghklb�\�khhl\_lkl\bb�k�imgdlhf� ��
qZklb�������ihklZgh\e_gby�fbgbkljZ�\gmlj_ggbo�^_e�����hl����fZy������]���Ihjy^hd�
khklZ\e_gb_� b� ij_^hklZ\e_gby� bgnhjfZpbhggh]h� ebklZ�� hlq_lZ� h� [_ahiZkghklb� b�
ieZgh\�jZaj_r_gby�qj_a\uqZcguo�kblmZpbc�hiZkgh]h�ij_^ijbylby�b�ij_^ijbylby�k�
hiZkghklvx�\hagbdgh\_gby�djmiguo�Z\Zjbc��Z�lZd`_�\_^_gb_�i_j_qgZy�ij_^ijbylbc�k�
hiZkghklvx�\hagbdgh\_gby� djmiguo�Z\Zjbc�� �Ijbeh`_gb_�I:W� ������ ��� 874; 2005, 
����������^he`gZ�[ulv�ZgZeba�jbkdh\�b�hibkZgb_�f_j�ih�ij_^mij_`^_gbx�Z\Zjbc��<�
khhl\_lkl\bb� k� qZklvx� �� �� �� ZgZeba� jbkdh\� b� hibkZgb_� f_j� ih� ij_^mij_`^_gbx�
Z\Zjbc�^he`gh�\dexqZlv�� 
 

1) hibkZgb_�\uy\e_gby�\hafh`ghkl_c�Z\Zjbc 
2) hibkZgb_� obfbdZlh\�� dhlhju_� g_� deZkkbnbpbjmxlky� hiZkgufb�� gh� dhlhju_�

bf_xlky�\�gZebqbb�beb�fh]ml�h[jZah\Zlvky�\�ijhba\h^kl\_gghf�ijhp_kk_�b�
dhlhju_�ijb�hij_^_e_gguo�mkeh\byo�fh]ml�[ulv�kms_kl\_gguf�nZdlhjhf�ijb�
bgbpbbjh\Zgbb�djmighc�Z\Zjbb� 

3) ih^jh[gh_�hibkZgb_�\hafh`gh]h�kp_gZjby�Z\Zjbb�b�_]h�\_jhylghklv���Z�lZd`_�
mkeh\by�� ijb� dhlhjuo� Z\Zjby� \hafh`gZ�� \dexqZy� kh[ulby� \gmljb� b� aZ�
ij_^_eZfb�ij_^ijbylby��dhlhju_�fh]ml�kem`blv�ijbqbghc�aZimkdZ�kp_gZjby� 

4) hibkZgb_� l_ogheh]bq_kdbo� iZjZf_ljh\� b� kj_^kl\�� g_h[oh^bfuo� ^ey�
h[_ki_q_gby�[_ahiZkghklb�gZ�ij_^ijbylbb� 

5) fZkrlZ[�ihke_^kl\bc�Z\Zjbb�b�hp_gdm�bo�ly`_klb�k�ijb\_^_gb_f�ieZgZ�ahgu��
gZ�dhlhjmx�fh`_l�hdZau\Zlv�\ha^_ckl\b_�bkoh^ysZy�ba�ij_^ijbylby�Z\Zjby��
\_jhylgh_� dhebq_kl\h�ihkljZ^Z\rbo�b�w\Zdmbjm_fuo�ex^_c��\ha^_ckl\by�gZ�
`bag_ggh� \Z`gu_� kn_ju�� ms_j[� hdjm`Zxs_c� kj_^_�� \hafh`guc�
fZl_jbZevguc� ms_j[� b� hibkZgb_� j_kmjkh\�� g_h[oh^bfuo� ^ey� ebd\b^Zpbb�
ihke_^kl\bc� 

 

GZebqb_� beb� hlkmlkl\b_� mihfygmluo� ^hdmf_glh\�� ij_^hklZ\ey_fuo� f_klghfm�
kiZkZl_evghfm� mqj_`^_gbx� b� Bgki_dpbb� L_ogbq_kdh]h� GZ^ahjZ� g_� dZkZ_lky�
ijh\_^_gby�hp_gdb�\ha^_ckl\by�gZ�hdjm`Zxsmx�kj_^m��H^gZdh�j_amevlZlu�ba�hlq_lZ�
h� [_ahiZkghklb� beb� ZgZebaZ� jbkdh\�� aZ\_jr_gguo� \h� \j_fy� ijh\_^_gby� H<HK��
fh`gh�hljZ`Zlv�\�hlq_l_�H<HK� 
 

�������Lj_[h\Zgby�[_ahiZkghklb 
 

Gb`_� ijb\_^_gu� lj_[h\Zgby� [_ahiZkghklb� >�@� \� kemqZ_� \hafh`ghc� Z\Zjbb��
h[mkeh\e_gghc�h[jZs_gb_f�k�obfbdZlZfb�\�obfbq_kdhf�l_jfbgZe_� 
 

H;S?KL<?GG:Y�;?AHI:KGHKLV 
• Iha\hgbl_� ih� l_e_nhgm� kiZkZl_evguo� jZ[hl�� mdZaZgghfm� gZ�

khijh\h^bl_evguo�^hdmf_glZo� 
• <�dZq_kl\_�i_j\hhq_j_^ghc�f_ju�ij_^hklhjh`ghklb�bahebjmcl_�ahgm�ml_qdb�\�

jZ^bmk_�fbgbfZevgh����f_ljh\� 
• Ba[_]Zcl_�^hklmiZ�ihklhjhggbo�ebp� 
• GZoh^bl_kv�gZ�gZ\_lj_gghc�hl�f_klZ�Z\Zjbb�klhjhg_� 
• Ba[_]Zcl_�gbaf_gguo�f_kl� 
• <_glbebjmcl_�aZdjulu_�f_klZ�i_j_^�\oh`^_gb_f�\�gbo�� 

 

W\ZdmZpby 
 

DjmigZy�ml_qdZ 
• H[^mfZcl_� \hafh`ghklv� g_f_^e_gghc� w\ZdmZpbb� ebp�� gZoh^ysboky� gZ�

ih^\_lj_gghc�klhjhg_�hl�f_klZ�ml_qdb��gZ�jZkklhygb_�g_�f_g__�����f_ljh\� 
 

Ih`Zj 
• ?keb�_fdhklv��`_e_agh^hjh`gZy�pbkl_jgZ�beb�Z\lhpbkl_jgZ�gZoh^blky�\�h]g_��

bahebjmcl_�ahg_�\�jZ^bmk_�����f_ljh\��h[^mfZcl_�\hafh`ghklv�g_f_^e_gghc�
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w\ZdmZpbb�\�jZ^bmk_�^h�����f_ljh\ 
 

:<:JBCGH?�J?:=BJH<:GB? 
 

DZiZgb_�gZ�a_fex�beb�ml_qdZ 
• Webfbgbjmcl_�\k_�bklhqgbdb�aZ`b]Zl_evgh]h�bfimevkZ� 
• <k_� h[hjm^h\Zgb_�� bkihevam_fh_� ijb�h[jZs_gbb� k�ijh^mdlhf��^he`gh�[ulv�

aZa_fe_gh� 
• G_�ljh]Zcl_�b�g_�ijhoh^bl_�q_j_a�ijhebluc�obfbdZl� 
• HklZgh\bl_�l_qv��_keb�wlh�fh`gh�k^_eZlv�[_a�jbkdZ� 
• Ba[_]Zcl_�ihiZ^Zgby�\�ihq\m�beb�ih\_joghklgmx�\h^m��dZgZebaZpbx��ih^\Ze�

beb�aZdjulmx�ahgm� 
• >ey� mf_gvr_gby� \u^_e_gby� iZjh\� fh`gh� ijbf_gylv� i_gm�� ih^Z\eyxsmx�

h[jZah\Zgb_�iZjh\� 
• :[khj[bjmcl_� beb� aZkuiZcl_� kmohc� ihq\hc�� i_kdhf� beb� dZdbf-lh� ^jm]bf�

g_]hjxqbf�fZl_jbZehf�b�ihf_klbl_�bo�\�dhgl_cg_ju�� 
• >ey� kh[bjZgby� Z[khj[bjh\Zggh]h� obfbdZlZ� ijbf_gycl_� qbklh_�

ZglbklZlbq_kdh_�g_�\uau\Zxs__�bkdj�h[hjm^h\Zgb_� 
 

DjmigZy�ml_qdZ12�gZ�a_fex 
• AZ]hjh^bl_� ahgm� ^Ze_dh� \i_j_^b� f_klZ� ml_qdb� `b^dhklb� \h� ba[_`Zgb_�

^Zevg_cr_]h�jZkl_dZgby� 
• JZa[jua]b\Zgb_� \h^u� fh`_l� mf_gvrblv� h[jZah\Zgb_� iZjh\�� gh� g_�

h[yaZl_evgh�ihfh`_l�ba[_]Zlv�\hkieZf_g_gby�\�aZdjuluo�f_klZo� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
____________________ 
12�Ih�ERG djmighc�kqblZ_lky�ml_qdZ�[he__�����e�� 
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5. Ij_^mij_`^_gb_� b� kfy]q_gb_� hljbpZl_evguo� \ha^_ckl\bc� gZ�
hdjm`Zxsmx�kj_^m 

 

�����F_ju�ih�ij_^hl\jZs_gbx�beb�fbgbfbaZpbb�\ha^_ckl\by�gZ�hdjm`Zxsmx�
kj_^m 

 

>ey� lh]h�� qlh[u� \ha^_ckl\b_� gZ� hdjm`Zxsmx� kj_^m� khhjm`_gby� b� wdkiemZlZpbb�
obfbq_kdh]h� l_jfbgZeZ� fh`gh� [ueh� kqblZlv� g_kms_kl\_gguf�� dZd� k� lhqdb� aj_gby�
\ul_dZxsbo� ba� aZdhgh^Zl_evkl\Z� lj_[h\Zgbc�� lZd� b� k� lhqdb� aj_gby� [_ahiZkghklb�
ij_^mkfhlj_gu� jy^� f_j� ih� ij_^hl\jZs_gbx� b� mf_gvr_gbx� \ha^_ckl\by� gZ�
hdjm`Zxsmx�kj_^m� 
 

F_ju�^ey�mf_gvr_gby�aZ]jyag_gby�\ha^moZ 
 

• <k_� _fdhklb� kgZ[`_gu� Zahlghc� ih^mrdhc� b� \gmlj_ggbfb� ieZ\mqbfb� djurZfb�
�\gmlj_ggyy� ieZ\mqZy� djurZ� hlkmlkl\m_l� ebrv� gZ� _fdhklyo� fZehe_lmq_]h�
wlbe_g]ebdhey�� 

 

• Ijb�jZa]jmad_�`_e_agh^hjh`guo� �pbkl_jg�\�kemqZ_�\k_o�obfbdZlh\�ijbf_gyxlky�
mkljhckl\Z�\_jog_c�jZa]jmadb��k�\Zdmmfghc�kbkl_fhc�� 

 

• <�khhl\_lkl\bb�k�jZkq_lZfb�aZ]jyag_gby�Zlfhkn_jgh]h�\ha^moZ�ijb�khhjm`_gbb�b�
wdkiemZlZpbb� obfbq_kdh]h� l_jfbgZeZ� ke_^m_l� h[yaZl_evgh� ijbf_gylv� \lhjhc�
\ZjbZgl��ijb�dhlhjhf�ih]jmadZ�Z\lhfh[be_c�ijhba\h^blky�iml_f�gb`g_c�ih]jmadb�
b�wfbkkbb�gZijZ\eyxlky�\�Zlfhkn_jm�gZ�\ukhl_���f_ljh\� 

 

• Kdhjhklvx�jZa]jmadb�`_e_agh^hjh`guo�pbkl_jg�k�\bgbeZp_lZlhf�ke_^m_l�[jZlv�
^h�����f3�q� 

 

F_ju�^ey�ij_^hl\jZs_gby�b�mf_gvr_gby�\hafh`gh]h�aZ]jyag_gby�ihq\u�b�\h^u 
 

• <k_� _fdhklb� kgZ[`Zxlky� mjh\g_f_jZfb�� fZgh\Zdmmfgufb� deZiZgZfb��
h]g_aZsblguf� h[hjm^h\Zgb_f� b� ij_^mij_`^Zxs_c� h[� hiZkghc� kblmZpbb�
Z\Zjbcghc� kb]gZebaZpb_c�� Z� iZjd� _fdhkl_c� hdjm`Z_lky� `_e_ah[_lhgghc�
h[\Zeh\dhc� 

 

• ?fdhklb� mklZgh\e_gu� \� mklhcqb\hc� d� obfbdZlZf�`_e_ah[_lhgghc� \Zgg_�� h[t_f�
dhlhjhc� jZ\_g� h[t_fm� gZb[hevr_c� _fdhklb� �� ���� hl� h[s_]h� h[t_fZ� iZjdZ��
Ij_^ty\ey_fu_� d� `_e_ah[_lhgghfm� khhjm`_gbx� lj_[h\Zgby� ^he`gu�
khhl\_lkl\h\Zlv�deZkkm�kj_^u�k��\ukhdhZ]j_kkb\gZy�kj_^Z�� 

 

• Ih\_joghklv� ih^� iZjdhf� _fdhkl_c� ihdju\Z_lky� mdeZ^u\Z_fhc� f_`^m� ^\mfy�
kehyfb� i_kdZ� ihebf_jghc� ie_gdhc�� dhlhjZy� aZsbsZ_l� ihq\m� hl� aZ]jyag_gby�
obfbdZlZfb�� Ie_gdZ� ]_jf_lbqgh� kh_^bg_gZ� k�nmg^Zf_glhf� b� aZsblghc� kl_ghc�
iZjdZ� _fdhkl_c�� <gmlj_ggyy� iehsZ^v� \Zggu� iZjdZ� _fdhkl_c� ihdju\Z_lky�
`_e_ah[_lhgghc� ieblhc�� dhlhjZy� bf__l� gZdehgu� ih� gZijZ\e_gbx� d� ^j_gZ`ghc�
kbkl_f_�^ey�hl\h^Z�^h`^_\uo�\h^��<�aZ\bkbfhklb�hl�dZq_kl\Z�hlh[jZgguo�ijh[�
klhqghc� \h^u� gZoh^ysZyky� \� \Zgg_� \h^Z� gZijZ\ey_lky� beb� \� eb\g_\mx�
dZgZebaZpbx�beb�gZ�h[jZs_gb_�k�hloh^Zfb�gZ�ebp_gabjh\Zgghf�ij_^ijbylbb�ih�
h[jZs_gbx�k�hloh^Zf 

 

• ?fdhklb� ^he`gu� khhl\_lkl\h\Zlv� lj_[h\Zgbyf� l_ogbq_kdh]h� gZ^ahjZ��
^_ckl\mxsbf�^ey�h[hjm^h\Zgby��jZ[hlZxs_]h�ih^�^Z\e_gb_f� 

 

• <ky� ih\_joghklv� ih^� `_e_agh^hjh`ghc� jZa]jmahqghc� wklZdZ^u� [m^_l�
[_lhgbjh\Zgh� b� kgZ[`_gh� h[\h^dhc��Hkgh\Zgbx� ijb^Zxlky� gZdehgu�^ey� k[hjZ�
^h`^_\hc� \h^u�b�_z�gZijZ\e_gby� \�eb\g_\mx� dZgZebaZpbx�beb�hqbklbl_ev� �gZ�
ijbqZe_� eb\g_\Zy� \h^Z� lhevdh� kh[bjZ_lky��� AZ^\b`dZ� ^j_gZ`ghc� kbkl_fu� \�
dheh^p_� \� ghjfZevghf� khklhygbb� ^he`gZ� [ulv� aZdjulZ��:gZeh]bqgu_�f_ju� ih�
ij_^hl\jZs_gbx� aZ]jyag_gby� ihq\u� b� \h^u� ke_^m_l� ijbf_gylv� b� ijb�
ijh_dlbjh\Zgbb� b� khhjm`_gbb� ih]jmahqgh]h� h[hjm^h\Zgby� ijbqZeZ� b� wklZdZ^u�
ih]jmadb�]jmah\bdh\� 
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Kgb`_gb_�rmfZ�b�\b[jZpbb 
 

• Hkgh\guf� bklhqgbdhf� rmfZ� y\ey_lky� h[kem`b\Zxsbc� l_jfbgZe�
`_e_agh^hjh`guc�ljZgkihjl��Hkgh\guf�bklhqgbdhf�rmfZ�hl�`_e_agh^hjh`gh]h�
^\b`_gby� y\ey_lky� dhglZdl� j_evkZ� k� dhe_khf�� hkh[_ggh� m^Zj�� \hagbdZxsbc� \�
f_klZo� kh_^bg_gby� j_evkh\�� gZb[he__� wnn_dlb\ghc� l_ogbq_kdhc� f_jhc� ih�
mf_gvr_gbx� rmfZ� y\ey_lky� bkihevah\Zgb_� ^ebgguo� j_evkh\� k� ieZ\gufb�
kludZfb�� WlZ� f_jZ� lZd`_� ^Z_l� gZbemqrb_� j_amevlZlu� ijb� kgb`_gbb�
khimlkl\mxs_c�\b[jZpbb� 

 

• GZkhku� obfbdZlh\� jZkiheZ]Zxlky� \� ki_pbZevgh� khhjm`Z_fhf� k� wlhc� p_evx�
a^Zgbb�gZkhkghc��lZd`_�bf__lky�hl^_evgh_�a^Zgb_�^ey�ih`Zjguo�gZkhkh\. 

 

• <k_� h[hjm^h\Zgb_�� mjh\_gv�rmfZ� dhlhjh]h� \h� \j_fy� jZ[hlu� ij_\urZ_l� ���^;��
^he`gh� [ulv� bahebjh\Zgh� b� jZaf_s_gh� \� hl^_evghf� ihf_s_gbb�� <� kemqZ_�
g_h[oh^bfhklb� ke_^m_l� ij_^mkfhlj_lv� ijbf_g_gb_� ki_pbZevguo�
rmfhih]ehsZxsbo�we_f_glh\� 

 

Ij_^hl\jZs_gb_�Z\Zjbc�b�g_kqZklguo�kemqZ_\�b�kfy]q_gb_�ihke_^kl\bc 
 

>ey� ij_^hl\jZs_gby� ml_q_d� g_h[oh^bfh� ih^]hlh\blv� hi_jZlb\guc� i_jkhgZe��
dhlhjuc�bah�^gy�\�^_gv�ih^�gZ^ahjhf�fgh]hhiulgh]h�^bki_lq_jZ�[m^_l�aZ[hlblvky�h[�
bkijZ\ghklb�kbkl_fu� 
 

H[mq_gguc� i_jkhgZe� ^he`_g� j_]meyjgh� ijh\h^blv� hkfhlju� b� l_dmsbc� j_fhgl��
Ljm[hijh\h^gu_� kbkl_fu�i_j_^� aZimkdhf�ih^\_j]Zxlky�^_ckl\bx� dZd�fbgbfmf� ����
djZlgh]h� jZ[hq_]h�^Z\e_gby��<� l_q_gb_� dZ`^hc� kf_gu� ��� qZkh\�� ih�f_gvr_c�f_j_�
h^bg� jZa� ijh\h^blky� hkfhlj� \k_c� kbkl_fu� ^ey� h[gZjm`_gby� \hafh`guo� ml_q_d��
Ijheb\u�obfbdZlh\�g_f_^e_ggh�m[bjZxlky� 
 

AZ� Z\lhfZlbabjh\Zgguf� baf_j_gb_f� mjh\gy� \� _fdhklyo�� i_j_dZqdhc� b� ^jm]bfb�
l_ogheh]bq_kdbf�hi_jZpbyfb�fh`gh�gZ[ex^Zlv�ba�^bki_lq_jkdh]h�imgdlZ�k�ihfhsvx�
dhfivxl_jZ�� wlh� ^he`gh� iha\heylv� ba[_]Zlv� Z\Zjbc� \� kemqZ_� g_ijZ\bevguo�
i_j_dexq_gbc� 
 

F_klZ�ih]jmadb-jZa]jmadb�g_h[oh^bfh�kgZ[^blv�kj_^kl\Zfb�^ey�mkljZg_gby�f_edh]h�
aZ]jyag_gby�b�[_ahiZkgh]h�k[hjZ�hloh^h\�obfbdZlh\��Z[khj[_gl�b�^j��� 
 

GZ� ij_^ijbylbb� ^he`gZ� bf_lvky� Zkk_gbaZpbhggZy� Z\lhpbkl_jgZ� �k� h[t_fhf�
pbkl_jgu������e��^ey�m[hjdb�hiZkguo�obfbdZlh\�b�kh^_j`Zsbo�bo�\h^�ba�meh\bl_e_c�
b�m[hjdb�ijheblh]h�ijb�Z\Zjbyo�ijh^mdlZ� 
 

<� l_jfbgZe_� g_h[oh^bfh� ke_^h\Zlv� mklZgh\e_gguf� aZdhgh^Zl_evkl\hf� ^ey�
h]g_hiZkguo� b� hq_gv� h]g_hiZkguo� obfbdZlh\� ^jm]bf� lj_[h\Zgbyf� [_ahiZkghklb��
dhlhju_�\�kemqZ_�Z\Zjbb�djhf_�ij_^hl\jZs_gby�beb�h[e_]q_gby�ihke_^kl\bc�Z\Zjbb�
q_j_a�wlh�lZd`_�h[_ki_qZl�f_gvrbc�ms_j[�^ey�hdjm`Zxs_c�kj_^u� 
 

Lhqgu_� f_ju� ^ey� ij_^hl\jZs_gby� Z\Zjbc�� kgb`_gby� \ha^_ckl\by� Z\Zjbc� b�
ebd\b^Zpbb� ihke_^kl\bc� g_h[oh^bfh� jZajZ[hlZlv� ij_^ijbgbfZl_ex� ijb�
khklZ\e_gbb�hlq_lZ�h�[_ahiZkghklb�b�ieZgZ�ebd\b^Zpbb�qj_a\uqZcguo�kblmZpbc��H[Z�
mihfygmluo�^hdmf_glZ�AS TankChem ij_^hklZ\ey_l�gZ�kh]eZkh\Zgb_�kiZkZl_evghfm�
mqj_`^_gbx� ih� f_klm� gZoh`^_gby�� Z� hlq_l� h� [_ahiZkghklb� lZd`_� b� Bgki_dpbb�
L_ogbq_kdh]h�gZ^ahjZ� 
 

Ijhqb_�f_ju�^ey�mf_gvr_gby�\ha^_ckl\by�gZ�hdjm`Zxsmx�kj_^m 
 

Obfbq_kdbc� l_jfbgZe� [m^_l� khhjm`_g� \� l_kguo� mkeh\byo�� \ke_^kl\b_� q_]h� gh\Zy�
wklZdZ^Z� [m^_l� jZaf_s_gZ� gZ� l_jjblhjbb� klZjuo� aZ[hehq_gguo� mqZkldh\�� dhlhju_�
^he]h_� \j_fy� gZoh^bebkv� ih^� [_agZihjguf� \h^guf� keh_f�� LZd� dZd� \lhjhc� kehc�
ihq\u� –� f_edbc� i_khd� –� \� hkgh\ghf� kj_^g_iehlguc� ^h� juoeh]h�� lh� \� j_amevlZl_�
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\ha^_ckl\by�[_agZihjghc� \h^u�b� dhjg_c�jZkl_gbc��Z� lZd`_�^_yl_evghklb�[Zdl_jbc�
f_edbc�i_khd�qZklbqgh�aZbe_g�>��@� 
 

Ij_^_e�ijhihjpbhgZevghklb�juoeh]h�� aZbe_ggh]h�i_kdZ�� dZd�hij_^_e_gh�ihe_\ufb�
l_klZfb� gZ]jmadb� gZ� jZaebqguo� h[t_dlZo�� hij_^_e_ggh� khklZ\ey_l�f_g__� �� d]�kf2. 
?keb� `_e_agh^hjh`gZy� wklZdZ^Z� [m^_l� ihkljh_gZ� gZ� gZkuib�� ij_^_e�
ijhihjpbhgZevghklb� f_edh]h� i_kdZ� [m^_l� ij_\ur_g�� qlh� ijb\_^_l� d�
ijh^he`bl_evghfm�b�g_jZ\ghf_jghfm�ih]jm`_gbx�gZkuib�>��@� 
 

Ihwlhfm� p_e_khh[jZagh� �dZd� k� lhqdb� aj_gby� ijhklhlu� kljhbl_evkl\Z�� lZd� b�
wdhghfbqghklb�� Z� lZd`_� ^ey� ij_^hl\jZs_gby� dhfiebdZpbc� ijb� wdkiemZlZpbb��
khhjm^blv� `_e_agh^hjh`gmx� wklZdZ^m� \� \b^_� `_e_ah[_lhgghc� dhgkljmdpbb�� Z� _z�
nmg^Zf_gl�hi_j_lv�gZ�dhjhldb_�aZ[blu_�k\Zb��LZdh_�j_r_gb_�lZd`_�g_�ij_iylkl\m_l�
^\b`_gbx� \h^u� �ih^ihq\_gghc� b� ih\_joghklghc��� Hihjguc� nmg^Zf_gl� dhehgg�
ke_^m_l�khhjm^blv�\�iehlghc�g_kms_c�ihq\_�>��@� 
 

Ijb� kljhbl_evkl\_� khhjm`Z_fhc� ^h� wklZdZ^u� `_e_agh^hjh`ghc� gZkuib� \� gb`g_c�
qZklb�ihq\�g_h[oh^bfh�ijbf_gylv�ijhimkdZxsb_�\h^m�fZl_jbZeu�>��@� 
 

Ihehlgh� `_e_agh^hjh`ghc� ^Zf[u� qm\kl\bl_evgZ� d� jZaebqguf� ^_nhjfZpbyf��
<ke_^kl\b_� wlh]h� ihehlgh� g_h[oh^bfh� ijheh`blv� gZ� h^ghjh^ghc� iehlghc� ihq\_��
I_j_^�wlbf�g_h[oh^bfh��m^Zeblv�gZiheg_gb_�b�]jmgl��<�f_kl_�i_j_k_q_gby�klZjhc�b�
gh\hc� `_e_agh^hjh`guo� ^Zf[� g_h[oh^bfh� m^Zeblv� ihehlgh� klZjhc�
`_e_agh^hjh`ghc�^Zf[u��<� aZ[hehq_gguo�f_klZo�ke_^m_l�m^Zeblv�aZ[hehq_ggmx� -
aZbe_ggmx�ihq\m� 
 

Ih^ihq\_ggZy� \h^Z� ^\b`_lky� \� k_\_jh-\hklhqghf� gZijZ\e_gbb�� l�_�� \� h^ghf�
gZijZ\e_gbb�k�`_e_aghc�^hjh]hc�b�wklZdZ^hc��@_eZl_evgh�ieZgbjh\Zlv�ih\_joghklv�
jy^hf� k� ^hjh`ghc� ^Zf[hc� lZdbf� h[jZahf�� qlh[u� ijhbkoh^be� _kl_kl\_gguc� hllhd�
ih^ihq\_gghc� \h^u� \� wlhf� gZijZ\e_gbb� ih� h[_bf� klhjhgZf� `_e_agh^hjh`ghc�
^Zf[u�� <h� ba[_`Zgb_� jZaebqbc� mjh\gy� ih^ihq\_gghc� \h^u� ih� jZagu_� klhjhgu�
`_e_agh^hjh`ghc� ^Zf[u� j_dhf_g^m_lky� ba[_]Zlv� bkdmkkl\_gguo� khhjm`_gbc��
dhlhju_�fh]ml� ij_iylkl\h\Zlv� hllhdm� dZd� ih^ihq\_gghc�� lZd� b� ih\_joghklghc� \h^u�
[12]. 
 

Qlh[u� [ueZ� \hafh`gZ� nbevljZpby� ih^ihq\_gghc� \h^u� q_j_a� ihehlgh� ^Zf[u��
`_eZl_evgh� khhjm^blv� gb`gxx� qZklv� ^Zf[u� lhesbghc� \� g_kdhevdh� f_ljh\� ba�
\h^hijh\h^ys_]h�fZl_jbZeZ� �i_khd�� ]jZ\bc��s_[_gv���Wlh�\�i_j\mx�hq_j_^v�i_j_^�
wklZdZ^hc� 
 

=jmahih^t_fghklv� b� � ^ebgZ� dhjhldbo� aZ[b\Z_fuo� k\Zc� mlhqgblky� ihke_� ijh[guo�
aZ[b\Zgbc� k\Zc� ih^� ljb� _fdhklb�f_lZgheZ� gZ� h^ghc� l_jjblhjbb��HimkdZgb_� gh\hc�
gZkuib� i_j_^� wklZdZ^hc� [m^_l� \h� \j_f_gghf� Zki_dl_� kjZ\gbl_evgh�
djZldh\j_f_gguf��Hij_^_e_gguc�\j_f_gghc�bgl_j\Ze�ijb�kljhbl_evkl\_�wlbo�^\mo�
khhjm`_gbc�\k_�`_�`_eZl_e_g��l�_��khhjm^blv�kgZqZeZ�gZkuiv��qlh[u�ijhbahreh�_z�
himkdZgb_�>��@� 
 

����� J_dhf_g^Zpbb� ijZ\h\uo� Zdlh\� b� ^bj_dlb\� �ijb� \u[hj_� l_ogheh]bb��
l_ogbdb�b�fZl_jbZeh\� 

 

IhklZgh\e_gb_� fbgbkljZ� wdhghfdb� b� dhffmgbdZpbb� ����� hl� �� ^_dZ[jy� ����� ]��
�Lj_[h\Zgby� d� f_klm� ojZg_gby� obfbdZlZ�� d� f_klm� ih]jmadb�� jZa]jmadb� b� i_j_]jmadb�
obfbdZlZ��Z�lZd`_�d�^jm]bf�g_h[oh^bfuf�^ey�h[jZs_gby�k�obfbdZlhf�khhjm`_gbyf�\�
ihjlm�� Z\lhfh[bevghf� l_jfbgZe_�� gZ� `_e_agh^hjh`ghc� klZgpbb� b� \� Zwjhihjlm��
mklZgZ\eb\Z_l�fgh`_kl\h�lj_[h\Zgbc�d�f_klZf�h[jZs_gby�k�obfbdZlZfb� 
 

IhklZgh\e_gb_�^_eblky�gZ�ljb�]eZ\u��i_j\Zy�ba�dhlhjuo�jZkkfZljb\Z_l�lj_[h\Zgby�d�
f_klZf� h[jZs_gby� k� obfbdZlZfb� \� ihjlm�� Z\lhfh[bevghf� l_jfbgZe_�� gZ�
`_e_agh^hjh`ghc� klZgpbb�b�\�Zwjhihjlm��bgnhjfZpbx�h� aZsbl_� ]jmglh\hc�\h^u�\�
f_kl_�h[jZs_gby�b�h�lj_[h\Zgbb�hij_^_e_gby�hiZkguo�ahg� 
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=eZ\Z���mklZgZ\eb\Z_l�h[sb_�lj_[h\Zgby�d�f_klm�ojZg_gby��Hij_^_ey_l�lj_[h\Zgby�
d�aZdjulhfm�ojZgbebsm�\j_^gh]h�^ey�a^hjh\vy�beb�hiZkgh]h�^ey�hdjm`Zxs_c�kj_^u�
obfbdZlZ�� ojZgbebsm� j_Z]bjmxs_]h� k� \h^hc� obfbdZlZ�� ojZgbebsm�
kZfh\ha]hjZxs_]hky�obfbdZlZ��dhfie_dkm�_fdhkl_c��jZaju\m�[_ahiZkghklb��d�^hklmim�
kiZkZl_evguo�kj_^kl\�d�_fdhklb��Z�lZd`_�d�ieZ\kj_^kl\m��bkihevam_fhfm�\�dZq_kl\_�
ojZgbebsZ� 
 

=eZ\Z� �� mklZgZ\eb\Z_l� h[sb_� lj_[h\Zgby� d�f_klm� ih]jmadb-jZa]jmadb��Hij_^_ey_l�
lj_[h\Zgby� d� bkiulZgbx� jmdZ\h\�� bkihevam_fuo� ijb� ih]jmad_� km^h\�� d� kbkl_fZf�
aZa_fe_gby�� bkihevam_fuf� ijb� ih]jmad_� lZgd_jh\�� \ha\jZs_gbx� iZjZ�� hiZkguf�
ahgZf�ijb�ih]jmad_�lZgd_jZ�b�f_klm�ih]jmadb�hiZkgh]h�obfbdZlZ�gZ�fhj_� 
 

<� ijbeh`_gbb� �� d� ihklZgh\e_gbx������ ijb\_^_gu� ko_fu� hiZkguo� ahg� \� lbih\uo�
kblmZpbyo��dhlhju_�\klj_qZxlky�Z�f_klZo�h[jZs_gby� 
 

HibkZgb_� mklZgh\e_ggh]h�?\jhi_ckdbf�Khxahf� emqr_c� ^hklmighc� l_ogheh]bb� ^ey�
�Wfbkkbc��bkoh^ysbo�hl�kdeZ^bjh\Zgby��[he__�ih^jh[gh�jZkkfhlj_gh�\�imgdl_����� 
 

MdZaZggu_�lj_[h\Zgby�kh[ex^_gu�ijb�ieZgbjh\Zgbb�h[t_dlZ�� 
 

�����Ij_^iheZ]Z_fZy�wnn_dlb\ghklv�ijbf_g_gby�f_j 
 

IeZgbjm_fu_� f_ju� ih� ij_^hl\jZs_gbx� aZ]jyag_gby� ihq\u� b� \h^u� h[_ki_qb\Zxl�
ihegmx�aZsblm�hdjm`Zxs_c�kj_^u�hl�aZ]jyag_gby�`b^dbfb�obfbdZlZfb��k�dhlhjufb�
h[jZsZxlky�� \� f_kl_� gZoh`^_gby� ih]jmahqgh-jZa]jmahqgh]h� h[hjm^h\Zgby� b�
_fdhkl_c�\�kemqZ_�ml_qdb�ba�wlh]h�h[hjm^h\Zgby�� 
 

Ijbf_g_gb_�bkihevam_fh]h� ijb�jZa]jmad_�`_e_agh^hjh`guo�pbkl_jg�jZa]jmahqgh]h�
h[hjm^h\Zgby� k� \Zdmmfghc� kbkl_fhc� b� ijbf_g_gb_� \� _fdhklyo� ieZ\mqbo� djur� b�
Zahlguo� ih^mr_d� k^_eZxl� fbgbfZevguf� aZ]jyag_gb_� \ha^moZ� ijb� jZa]jmad_�
`_e_agh^hjh`guo�\Z]hgh\��aZiheg_gbb�_fdhkl_c�b�ojZg_gbb�\�_fdhklyo�� 
 

Gb`gyy�ih]jmadZ�Z\lhfh[bevguo�pbkl_jg�b�\u[jhk�aZ]jyagyxsbo�\_s_kl\�\�\ha^mo�
gZ�\ukhl_���f_ljh\�b�\�kemqZ_�g_[eZ]hijbylguo�\_ljh\�h[_ki_qZl�khhl\_lkl\mxsbc�
ghjfZf�mjh\_gv�aZ]jyag_gby�Zlfhkn_jgh]h�\ha^moZ�� 
 

Ijhqb_� f_g__� \Z`gu_� f_ju�� kfy]qZxsb_� hljbpZl_evgu_� \ha^_ckl\by� gZ�
hdjm`Zxsmx� kj_^m�� ihfh]ml� h[_ki_qblv� khhl\_lkl\b_� ^_yl_evghklb� ij_^ijbylby�
mklZgh\e_gguf�aZdhgh^Zl_evkl\hf�lj_[h\Zgbyf� 
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��� Hp_gdZ� \ha^_ckl\by� obfbq_kdh]h� l_jfbgZeZ� gZ� hdjm`Zxsmx� kj_^m�
bkoh^y� ba� [eZ]�� p_e_khh[jZaghklb� bkihevah\Zgby� ijbjh^guo�
j_kmjkh\��Z�lZd`_�khhl\_lkl\by�ijbgpbiZf�mklhcqb\h]h�jZa\blby 

 

Mklhcqb\h_� �[_j_`eb\h_�� jZa\blb_� g_� bf__l� h^ghc� hij_^_e_gghc� ^_nbgbpbb��
H[sZy� dhgp_ipby� mklhcqb\h]h� jZa\blby� hagZqZ_l� mklhcqb\hklv� \� lj_o� kn_jZo� – 
hdjm`ZxsZy� kj_^Z�� wdhghfbdZ� b� h[sbgZ�� <Z`gh� kh\f_klgh_�nmgdpbhgbjh\Zgb_� b�
mkh\_jr_gkl\h\Zgb_�\k_o�lj_o�h[eZkl_c� 
 

Mklhcqb\h_� jZa\blb_� –� wlh� g_� nbdkbjh\Zggh_� khklhygb_� ]Zjfhgbb� b� kh]eZkby��
dhlhjh]h�dh]^Z-gb[m^v�gZ^_xlky�kh\f_klgh�^hklbqv��Z�ihklhyggh_�baf_g_gb_��Wlh�g_�
hagZqZ_l� ij_djZs_gby� ohayckl\_gghc� ^_yl_evghklb�� gh� jZa\blby�� dhlhjh_�
ijhbkoh^bl� q_j_a� aZsblm� b� khojZg_gb_� hdjm`Zxs_c� kj_^u� k� mq_lhf� ij_^_eh\�
\ughkeb\hklb�hdjm`Zxs_c�kj_^u�>��@� 
 

Mklhcqb\h_�jZa\blb_�g_�mf_gvrZ_l�^hklmighklv�g_h[oh^bfuo�^ey�`bagb�j_kmjkh\��
dZd� qbkluc� \ha^mo� b� \h^Z� –� hgb� khojZgyxlky� b� ^ey� ]jy^msbo� ihdhe_gbc��
G_\hkklZgZ\eb\Z_fu_�j_kmjku�lZd`_�ihlj_[eyxl�lZdbf�h[jZahf��qlh�bo�aZiZku�g_�
aZdhgqZlky��<k_�wlh�lj_[m_l�kms_kl\_ggh]h�mf_gvr_gby�bkihevah\Zgby�j_kmjkh\�gZ�
]eh[Zevghf�mjh\g_���Z�lZd`_�jZkij_^_e_gby�kms_kl\mxsbo�j_kmjkh\� 
 

<�khhl\_lkl\bb�k������AZdhgZ�h[�mklhcqb\hf�jZa\blbb���I:W�I 1995, 31, 384; 1997, 48, 
����� ������ ���� ����� ������ ���� ����� ������ ���� ����p_evx�[_j_`eb\h]h�bkihevah\Zgby�
ijbjh^ghc� kj_^u� b� ijbjh^guo� j_kmjkh\� y\ey_lky� h[_ki_q_gb_� m^h\e_l\hjyxs_c�
ex^_c� `bag_gghc� kj_^u� b� g_h[oh^bfuo� ^ey� jZa\blby� wdhghfbdb� j_kmjkh\� [_a�
kms_kl\_ggh]h� ijbqbg_gby� \j_^Z� ijbjh^ghc� kj_^_� b� k� khojZg_gb_f� ijbjh^gh]h�
fgh]hh[jZaby�� 
 

Ihjl� KbeeZfyw� \b^yl� \� dZq_kl\_� h^gh]h� ba� ]eZ\guo� ^\b]Zl_e_c� jZa\blby� B^Z-
<bjmfZZ�� AZ\_jr_gb_� kljhbl_evkl\Z� ihjlZ� kihkh[kl\m_l� ljZgablm�� Z� lZd`_�
\hagbdgh\_gbx� b� jZa\blbx� ij_^ijbgbfZl_evkl\Z� g_� lhevdh� \� ihjlm�� gh� b� \h� \k_f�
j_]bhg_��Ihjl� lZd`_� kha^Zkl� fgh`_kl\h� gh\uo� jZ[hqbo�f_kl� \� j_]bhg_�Wklhgbb� k�
kZfuf� \ukhdbf� mjh\g_f� [_ajZ[hlbpu� �kf�� imgdl� ������� <� dZq_kl\_� h^gh]h� ba�
\hafh`guo�ljZgablguo�ij_^ijbylbc�ihjlZ�KbeeZfyw�AS TankChem g_ihkj_^kl\_ggh�
ijb\_^_l� d�kha^Zgbx� ���gh\uo�jZ[hqbo�f_kl�b�q_j_a�k\hx�^_yl_evghklv�mdj_iey_l�
f_klgmx�wdhghfbdm�� 
 

Ijb� \u[hj_� l_ogheh]bc� ^ey� obfbq_kdh]h� l_jfbgZeZ� mql_gh� ijbf_g_gb_� emqrbo�
^hklmiguo� l_ogheh]bc�� qlh[u� kgbablv� \ha^_ckl\b_� ieZgbjm_fhc� ^_yl_evghklb� � gZ�
hdjm`Zxsmx�kj_^m�b�mf_gvrblv�ihlj_[e_gb_�g_\hkklZgZ\eb\Z_fuo�j_kmjkh\� 
 

<�gZklhysbc�fhf_gl��dh]^Z�ijhfure_gghklv�b�l_ogheh]by�g_�kihkh[gu�aZf_gblv�\k_�
g_\hkklZgZ\eb\Z_fu_� j_kmjku� gZ� ^jm]b_� j_kmjk�� ljZgablgZy� lhj]h\ey� y\ey_lky�
ohayckl\_gghc�^_yl_evghklvx��bkihevamxs_c�ebrv�g_\hkklZgZ\eb\Z_fu_�j_kmjku��
H^gZdh� ihjl� KbeeZfyw�� y\eyykv� gZb[he__� \hklhqguf� lhj]h\uf� ihjlhf� dZd�
?\jhi_ckdh]h�KhxaZ�� lZd� b�Wklhgbb�� \� lh� `_� \j_fy� y\ey_lky� [eb`Zcrbf� imgdlhf�
gZagZq_gby�^ey�ijb[u\Zxsbo�ba�Jhkkbb�hiZkguo�ljZgablguo�]jmah\��;he__�dhjhldbc�
imlv� hiZkguo� `_e_agh^hjh`guo� ]jmah\� \� k\hx� hq_j_^v� hagZqZ_l� f_gvrmx�
\hafh`ghklv� Z\Zjbc�� L_jfbgZeu� hiZkguo� ]jmah\� �g_nlyghc� b� obfbq_kdbc�
l_jfbgZeu��gZoh^ylky�gZ�[_ahiZkghf�jZkklhygbb�hl�[eb`Zcrbo�`beuo�^hfh\� 
 

Ijb� khhjm`_gbb� obfbq_kdh]h� l_jfbgZeZ�ba�ijbjh^guo�j_kmjkh\� \� i_j\mx�hq_j_^v�
\ha^_ckl\bx� ih^\_j]Z_lky� \_jogbc� kehc� ihq\u� l_jjblhjbb� l_jfbgZeZ�� <�
khhl\_lkl\bb� k� ]_heh]bq_kdhc� hp_gdhc� �kf�� �������� \_jogxx� qZklv� l_jjblhjbb�
l_jfbgZeZ� h[jZam_l� gZkuiv�� khklhysmx� ba� i_j_f_s_gguo� ihq\� b� kh^_j`Zsbc�
f_klZfb�[hevrh_�dhebq_kl\h�ba\_klgydh\uo�\Zemgh\�b�]Zevdb��Z�lZd`_�kljhbl_evgh]h�
fmkhjZ�� LZd� dZd� f_klghklv� ij_^klZ\ey_l� kh[hc� ]jyagmx� imklhrv�� \ha^_ckl\b_� gZ�
\_jogxx� qZklv� ihq\u� ijb� \_^_gbb� kljhbl_evghc� ^_yl_evghklb� g_� hdZau\Z_l�
hljbpZl_evgh]h� \ebygby� gZ� ijbjh^gmx� kj_^m�� Z� hk\h_gb_�^Zgghc� l_jjblhjbb� b� _z�
ij_h[jZah\Zgb_�\�ij_^iheh`bl_evgh�ohjhrh�moh`_gguc�ijhfure_gguc�eZg^rZnl�
fh`gh�kqblZlv�p_e_khh[jZaguf� 
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���IeZgbjm_fu_�fhgblhjbg]�b�wdheh]bq_kdbc�Zm^bl 
 

������Fhgblhjbg] 
 

IeZgbjm_fZy� ^_yl_evghklv� ijhbkoh^bl� \� ijhfure_gghc� ahg_�� ]^_� \_^_lky�
bgl_gkb\gZy� ^_yl_evghklv� ih� jZa\blbx�� ^ey� gZ[ex^_gby� aZ� dhlhjhc� aZims_gh�
g_kdhevdh�rbjhdhfZkrlZ[guo�ijh]jZff�fhgblhjbg]Z� 
 

GZ�l_jjblhjbb�KbeeZfywkdh]h�ojZgbebsZ�jZ^bhZdlb\guo�hloh^h\�b�\�ij_^_eZo�_]h�
ij_^iheZ]Z_fhc� ahgu� \ha^_ckl\by� ijh\h^blky� fhgblhjbg]� hdjm`Zxs_c� kj_^u��
p_evx� dhlhjh]h� y\ey_lky� gZ[ex^_gb_� aZ� khklhygb_f� hdjm`Zxs_c� kj_^u� gZ�
o\hklhojZgbebs_� b� \� ahg_� _]h� \ha^_ckl\by� b� aZ� _]h� \hafh`gufb� baf_g_gbyfb�� �Z�
lZd`_�hp_gdZ�wnn_dlb\ghklb�\uiheg_gguo�jZ[hl�ih�kZgZpbb��kf��imgdl��������� 
 

<�e_`Zsbo�d�\hklhdm�hl�ihjlZ�KbeeZfyw�[_j_]h\uo�ahgZo�]hjh^Z�KbeeZfyw�^h�fukZ�
DZggmdZ� fhgblhjbg]h\u_� gZ[ex^_gby� ijh\h^bl� Wklhgkdbc� Fhjkdhc� Bgklblml�
LZjlmkdh]h� Mgb\_jkbl_lZ�� <� ����� ]h^m� [ueb� \u[jZgu� �� [_j_]h\uo� ijhnbe_c�� gZ�
dhlhjuo�\_^mlky�gZ[ex^_gby�^ey�ke_`_gby�aZ�iheh`_gb_f�[_j_]h\hc�ebgbb�b�djZy�
[_j_]h\h]h� mklmiZ� beb� oj_[lhf� gZkuigh]h� [_j_]h\h]h� \ZeZ�� GZ[ex^_gby� ke_^m_l�
ijh^he`Zlv�ih�f_gvr_c�f_j_�\�l_q_gb_�^_kylb�e_l��lZd�dZd�\ha^_ckl\b_�[_j_]h\uo�
ijhp_kkh\�fh`_l�ijhy\eylvky�\�l_q_gb_�ijh^he`bl_evgh]h�\j_f_gb� 
 

H[_� ijh]jZffu� fhgblhjbg]Z� lZd`_� ke_^yl� aZ� mqZkldZfb� \� ij_^_eZo� ahgu�
\ha^_ckl\by� khhjm`_gby� ieZgbjm_fuo� �-�� hq_j_^_c� ihjlZ� KbeeZfyw� b� aZ�
k\yaZggufb� k�wlbf�wdheh]bq_kdbfb�Zki_dlZfb��<hafh`gh��qlh�\�jZfdZo�ke_^mxsbo�
wlZih\�kljhbl_evkl\Z�ihjlZ�ijh]jZffu�fhgblhjbg]Z�[m^ml�^hiheg_gu� 
 

<�khhl\_lkl\bb�k������AZdhgZ�h[�wdheh]bq_kdhf�fhgblhjbg]_���I:W�I 1999, 10,154; 54, 
583; 2000, 92, 597; 2002, 63, 387; 2004, 43, 298; 2005, 15, 87; 29, 214) ij_^ijbylb_�
hkms_kl\ey_l�\�ahg_�\ha^_ckl\by�k\h_c�^_yl_evghklb�beb�gZijZ\ey_fuo�\ke_^kl\b_�
g_z� \� hdjm`Zxsmx� kj_^m� \u[jhkh\� wdheh]bq_kdbc� fhgblhjbg]�� ^_eZy� wlh� beb� ih�
kh[kl\_gghfm�`_eZgbx� beb� \� h[t_f_� b� ihjy^d_�� hij_^_e_ggufb� jZaj_r_gb_f� gZ�
bkihevah\Zgb_�ijbjh^gh]h�j_kmjkZ�beb�jZaj_r_gb_f�gZ�aZ]jyag_gb_��\u^Z\Z_fufb�
ij_^ijbylbx�gZ�hkgh\Zgbb�aZdhgZ� 
 

Fhgblhjbg]� \ha^moZ��ObfbdZlu�� k� dhlhjufb� h[jZsZxlky� \� obfbq_kdhf� l_jfbgZe_��
hlebqZxlky�hl�^jm]bo�obfbdZlh\��k�dhlhjufb�h[jZsZxlky�gZ�l_jjblhjbb�k\h[h^ghc�
ahgu� b� ihwlhfm� iZju� wlbo� obfbdZlh\� g_� ijbeZ]Zxlky� d� h[s_fm�nhgm� aZ]jyag_gby�
\ha^moZ��K�mq_lhf�jZkq_lh\�ih�aZ]jyag_gbx�Zlfhkn_jgh]h�\ha^moZ�i_j_]jm`Z_fufb�
obfbdZlZfb�b�mklZgh\e_gguo�\�k\yab�k�gbfb�lj_[h\Zgbc�bo�dhgp_gljZpbb�gZ�]jZgbp_�
ijhba\h^kl\_gghc� l_jjblhjbb� g_� ij_\urZxl� mklZgh\e_ggu_� ihklZgh\e_gb_f�
fbgbkljZ� hdjm`Zxs_c� kj_^u� ����� ij_^_evgu_� ghjfu� b� \� kemqZ_� gZbf_g__�
[eZ]hijbylguo� ih]h^guo� mkeh\bc�� Mqblu\Zy� \ur_mihfygmlu_� nZdlhju�� g_l�
g_h[oh^bfhklb�hj]ZgbaZpbb�ihklhyggh]h�fhgblhjbg]Z�\ha^moZ� 
 

Fhgblhjbg]� \h^u�� KgZ[`_gb_� obfbq_kdh]h� l_jfbgZeZ� [ulh\hc� \h^hc� b� [ulh\mx�
dZgZebaZpbx� h[_ki_qb\Z_l� kms_kl\mxsZy� \h^hijh\h^gZy� b� dZgZebaZpbhggZy� k_lv�
:H� Kbef_l�� OjZgbebs_� obfbdZlh\� b� maeu� ih]jmadb-jZa]jmadb� [m^ml� kgZ[`_gu�
khhl\_lkl\mxsbfb� ghjfZf� Z\Zjbcgufb� \ZggZfb� b� ^ey� hqbkldb� h[jZamxs_cky�
eb\g_\hc�\h^u�ij_^mkfhlj_g�k_iZjZlhj�\f_kl_�k�i_kdhmeh\bl_e_f��Eb\g_\u_�\h^u�
kh[bjZxlky�\�ih^a_fguc�hlklhcgbd�h[t_fhf�����f3��hllm^Z�\h^Z�i_j_dZqb\Z_lky�\�
k_iZjZlhj��Z�^Zevr_�gZijZ\ey_lky�kZfhl_dhf�\�fhj_��Ijb�gZebqbb�aZ]jyag_gby�\h^m�
ke_^m_l� i_j_\_alb� gZ� ^hihegbl_evgmx� hqbkldm�� F_klh� hij_^_ey_lky� ^h]h\hjZfb��
aZdexq_ggufb� k� khhl\_lkl\mxsbf� nbjfZfb�� dhlhju_� aZgbfZxlky� h[jZs_gb_f� k�
hloh^Zfb� 
 

Hlkmlkl\m_l� g_h[oh^bfhklv� \� ihklhygghf� fhgblhjbg]_� \h^u� \� obfbq_kdhf�
l_jfbgZe_��h^gZdh�fh`gh�hj]Zgbah\Zlv�\u[hjhqguc�fhgblhjbg]� 
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������:m^bl 
 

AS TankChem j_dhf_g^m_lky� ijbf_gylv� Kbkl_fm� wdheh]bq_kdh]h� f_g_^`f_glZ� b�
wdheh]bq_kdh]h� Zm^blZ� ?\jhi_ckdh]h� KhxaZ� (EMAS), dZd� ^h[jh\hevgh_� kj_^kl\h�
wdheh]bq_kdh]h� f_g_^`f_glZ� ^ey� hp_gdb� j_amevlZlb\ghklb� wdheh]bq_kdhc�
^_yl_evghklb� ij_^ijbylby�� Ijb� hk\h_gbb� kbkl_fu� wdheh]bq_kdh]h� f_g_^`f_glZ� b�
kbkl_fu� wdheh]bq_kdh]h� Zm^blZ� ^_yl_evghklv� ij_^ijbylby� \� qZklb� wdheh]bq_kdbo�
Zki_dlh\�[ueZ�[u�[he__�ijh^mfZgghc�b�p_e_gZijZ\e_gghc��Z�\hafh`gu_�hiZkghklb�
b�Z\Zjbcgu_�kblmZpbb�[ueb�[u�fbgbfbabjh\Zgu� 
 
��� Ljm^ghklb� ijb� hp_gd_� \ha^_ckl\by� gZ� hdjm`Zxsmx� kj_^m� b�

khklZ\e_gbb�hlq_lZ 
 

Kms_kl\_ggh_�\ebygb_�gZ�j_amevlZl�gZklhys_c�hp_gdb�\ha^_ckl\bc�gZ�hdjm`Zxsmx�
kj_^m� hdZau\Zeh� hlkmlkl\b_� ih^oh^ysbo� j_Zevguo� Zevl_jgZlb\�� Ijb� hp_gd_�
\ha^_ckl\by�gZ�hdjm`Zxsmx�kj_^m�[ueh�keh`gh�jZkkfZljb\Zlv�^jm]b_�Zevl_jgZlb\u�
djhf_��-Zevl_jgZlb\u��<u[hj�f_klhgZoh`^_gby�l_jfbgZeZ�ijh\_^_g�\�khhl\_lkl\bb�
k� ^_ckl\mxs_c� ]_g_jZevghc� ieZgbjh\dhc� ]hjh^Z� KbeeZfyw� b� hkms_kl\eyxsZy�
jZa\blb_� hj]ZgbaZpby� m`_� \� oh^_� wlZiZ� jZa\blby� k^_eZeZ� \u[hj� f_klZ� ^ey�
ij_^ijbylby� gZ� l_jjblhjbb� KbeeZfywkdhc� k\h[h^ghc� ahgu�� gZreZ� ih^oh^ysbc�
mqZklhd� b� gZqZeZ� lZf� bkke_^h\Zgby� ihq\u�� Ihwlhfm� ^ey� g_z� _^bgkl\_gghc�
Zevl_jgZlb\hc�y\ey_lky�hldZa�hl�jZa\blby�^_yl_evghklb� 
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����H[ahj�ijb\e_q_gby�h[s_kl\_gghklb 
 

<�khhl\_lkl\bb�k�ihjy^dhf��mklZgh\e_gguf������ �AZdhgZ�h[�hp_gd_�\ha^_ckl\by�gZ�
hdjm`Zxsmx�kj_^m�b�wdheh]bq_kdhf�Zm^bl_��h[gZjh^h\Zgbx�ih^e_`Zl�dZd�ijh]jZffZ�
H<HK��lZd�b�hlq_l�h[�H<HK� 
 

Ijh\h^ysZy�jZa\blb_�hj]ZgbaZpby�AS TankChem ij_^klZ\beZ� ���fZjlZ� ����� ]h^Z�
KbeeZfywkdhc� ]hjh^kdhc� mijZ\_� oh^ZlZckl\h� h� \u^Zq_� mkeh\bc� ijh_dlbjh\Zgby�
obfbq_kdh]h� l_jfbgZeZ� b� bgbpbbjh\Zlv� hp_gdm� \ha^_ckl\by� gZ�hdjm`Zxsmx� kj_^m�
^ey�khhjm`_gby�l_jfbgZeZ�obfbq_kdbo�ijh^mdlh\�\�KbeeZfyw�ih�Z^j_km�D_kd��Z��GZ�
hkgh\Zgbb� ij_^klZ\e_ggh]h� oh^ZlZckl\Z� KbeeZfywkdZy� ]hjh^kdZy� mijZ\Z�
jZkihjy`_gb_f� ����-d� hl� ��� fZy� ����� ]�� bgbpbbjh\ZeZ� hp_gdm� \ha^_ckl\by� gZ�
hdjm`Zxsmx�kj_^m��H<HK���ijh\h^bfmx�\�oh^_�khklZ\e_gby�kljhbl_evgh]h�ijh_dlZ�
obfbq_kdh]h� l_jfbgZeZ�� Hkgh\Zgb_f� ^ey� bgbpbbjh\Zgby� H<HK� \� khhl\_lkl\bb� k�
imgdlhf� ��� qZklb� �� �� �� AZdhgZ� h[� hp_gd_� \ha^_ckl\by� gZ� hdjm`Zxsmx� kj_^m� b�
wdheh]bq_kdhf� Zm^bl_� y\ey_lky� khhjm`_gb_� l_jfbgZeZ� obfbq_kdbo� ijh^mdlh\��
h[sbc�h[t_f�dhlhjh]h�ij_\urZ_l������f3�obfbdZlZ�dZl_]hjbb�D beb�C, beb�����f3 
obfbdZlZ�dZl_]hjbb�<�beb����f3�obfbdZlZ�dZl_]hjbb�:� 
 

H[�h[gZjh^h\Zgbb�ijh]jZffu�H<HK�[ueh�hih\_s_gh����fZy������ ]��\�Im[ebqguo�
khh[s_gbyo��ijbeh`_gb_�����Im[ebqgh_�h[km`^_gb_�[ueh�ijh\_^_gh����bxgy������]��
\� ��� qZkh\� \� aZe_� KbeeZfywkdhc� ]hjh^kdhc� mijZ\u� �me�� D_kd� ���� KbeeZfyw��� <�
aZk_^Zgbb� mqZkl\h\Zeb� ij_^klZ\bl_eb� AS TankChem, KbeeZfywkdhc� ]hjh^kdhc�
mijZ\u��KbeeZfywkdh]h� ]hjh^kdh]h�kh[jZgby��KbeeZfywkdh]h�hl^_e_gby�Wklhgkdh]h�
H[s_kl\Z� HojZgu� Ijbjh^u�� KbeeZfywkdh]h� <_klgbdZ�� Hohlgbqv_c� k_dpbb�� S T 
Sillamäe, AS Silmet Kinnisvara, AS Sillamäe Sadam b� khklZ\bl_ey�H<HK��Ijhlhdhe�
h[km`^_gby�b�kibkhd�mqZklgbdh\�ijb\_^_gu�\�ijbeh`_gbb���d�gZklhys_fm�hlq_lm� 
 

Ijh]jZffZ� H<HK�� \f_kl_� k� ijhlhdhehf� im[ebqgh]h� h[km`^_gby� b� kibkdhf�
mqZklgbdh\�� ibkvfZfb�� ihklmib\rbf� \h� \j_fy� \uklZ\e_gby� gZ� im[ebqgh_�
h[km`^_gb_��b�hl\_lZfb�gZ�gbo� �ijbeh`_gb_����[ueZ�ij_^klZ\e_gZ�gZ�ml\_j`^_gb_�
Fbgbkl_jkl\m�hdjm`Zxs_c�kj_^u����bxgy������]���ijbeh`_gb_���� 
 

<� ibkvf_� ���-3-1/6813-��� ihklmib\r_f� hl� fbgbkljZ� hdjm`Zxs_c� kj_^u�
JZa\b\Zxs_fm� b� IjbgbfZxs_fm� j_r_gby� ��� bxgy� ����� ]�� �ijbeh`_gb_� ����
h[jZsZehkv� \gbfZgb_� gZ� g_^hklZldb� ijhp_kkZ� bgbpbbjh\Zgby� b� h[gZjh^h\Zgby�
ijh]jZffu�H<HK� b� hp_gdb� \ha^_ckl\by�gZ�hdjm`Zxsmx� kj_^m��Hl\_lu�gZ�ibkvfh�
fbgbkljZ� hdjm`Zxs_c� kj_^u� ij_^klZ\e_gu� \� ijbeh`_gbb� � ��� Mqblu\Zy�� qlh�
ijh]jZffZ� H<HK� [ueZ� kms_kl\_ggh� ^hiheg_gZ�� KbeeZfywkdZy� ]hjh^kdZy� mijZ\Z�
j_rbeZ�ijh\_klb�^hihegbl_evghc�im[ebqgh_�\uklZ\e_gb_�b�im[ebqgh_�h[km`^_gb_�
ijh]jZffu� 
 

K� mq_lhf� lh]h�� qlh� ijh]jZffZ�H<HK�[ueZ� kms_kl\_ggh�^hiheg_gZ��KbeeZfywkdZy�
]hjh^kdZy� mijZ\Z� j_rbeZ� ijh\_klb� ^hihegbl_evghc� im[ebqgh_� \uklZ\e_gb_� b�
im[ebqgh_� h[km`^_gb_� ijh]jZffu� �ijbeh`_gb_� ���� Im[ebqgh_� \uklZ\e_gb_�
ijh]jZffu� hp_gdb� \ha^_ckl\by� gZ� hdjm`Zxsmx� kj_^m� [ueh� hkms_kl\e_gh� k� ���
Z\]mklZ�ih���k_gly[jy������]��\�KbeeZfywkdhc�]hjh^kdhc�mijZ\_��KbeeZfyw��D_kd�����
dhfgZlZ������b�\�OÜ E-Konsult �LZeebgg��EZdb�����dhfgZlZ������ 
 

Ih\lhjgh_�h[km`^_gb_�ijh]jZffu�[ueh�ijh\_^_gh���k_gly[jy������]h^Z�\����qZkh\�
\�aZe_�KbeeZfywkdhc�]hjh^kdhc�mijZ\u��me��D_kd�����KbeeZfyw���Ijhlhdhe�aZk_^Zgby�
\f_kl_� kh� kibkdhf� mqZkl\h\Z\rbo� \� h[km`^_gbb�� ihklmib\rb_� ibkvf_ggu_�
aZf_qZgby�b�hl\_lu�gZ�gbo�ij_^klZ\e_gu�\�ijbeh`_gbb��� 
 

Ijh]jZffZ� hp_gdb� \ha^_ckl\by� gZ� hdjm`Zxsmx� kj_^m�� ij_^klZ\e_ggZy� gZ�
ml\_j`^_gb_�ibkvfhf��hlijZ\e_gguf�AS TankChem fbgbkljm�hdjm`Zxs_c�kj_^u����
k_gly[jy� ����� �ijbeh`_gb_� ����� mqblu\Z_l� fg_gby�� ihemq_ggu_� gZ� im[ebqghf�
h[km`^_gbb�� Z� lZd`_� ihklmib\rb_� ibkvf_ggu_� \hijhku� b� aZf_qZgby��
Ij_^klZ\e_ggmx�ijh]jZffm�fbgbklj�hdjm`Zxs_c�kj_^u�h^h[jbe� ��ghy[jy� ����� �\�
ijbeh`_gbb������Ml\_j`^_ggZy�ijh]jZffZ�H<HK� �ijbeh`_gb_����y\eyeZkv�hkgh\hc�
ijb�khklZ\e_gbb�hlq_lZ�h[�hp_gd_� 
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���� HibkZgb_� hp_ghqghc� f_lh^bdb�� bkihevam_fhc� ijb� hp_gd_�
\ha^_ckl\by�gZ�hdjm`Zxsmx�kj_^m 

 

Ijb� hp_gd_� \ha^_ckl\by� gZ� hdjm`Zxsmx� kj_^m� mql_gu� h[s_ijbagZggu_� agZgby� b�
f_lh^bdZ� hp_gdb� \� h[eZklb� hp_gdb� \ha^_ckl\by� gZ� hdjm`Zxsmx� kj_^m�� Ijb�
khklZ\e_gbb��H<HK�bkoh^beb�ba�lj_[h\Zgbc��mklZgh\e_gguo�^ey�ijh]jZffu�hp_gdb�
\ha^_ckl\by�gZ�hdjm`Zxsmx�kj_^m��kh^_j`Zgby�hlq_lZ�b�ijhp_^mju�h[gZjh^h\Zgby�
AZdhghf�h[�hp_gd_�\ha^_ckl\by�gZ�hdjm`Zxsmx� kj_^m�b�kbkl_f_�wdheh]bq_kdh]h�
f_g_^`f_glZ. 
 

>ey�jZaguo� ]eZ\�b�beb�ih^imgdlh\�H<HK�bkihevah\Zgu�jZaebqgu_� dZq_kl\_ggu_�b�
dhebq_kl\_ggu_� f_lh^u� hp_gdb� kms_kl\mxs_c� kblmZpbb� b� ieZgbjm_fhc�
^_yl_evghklb�� >ey� \uiheg_gby� jZkq_lh\� jZkk_b\Zgby� ba� l_jfbgZeZ� \� wdki_jlghc�
hp_gd_� FZj]mkZ� DzjlZ� ijbf_gyeZkv� dhfivxl_jgZy� ijh]jZffZ� GARANT, dhlhjZy�
ml\_j`^_gZ�^ey�bkihevah\Zgby�ihklZgh\e_gb_f�fbgbkljZ�hdjm`Zxs_c�kj_^u������
hl� ��� k_gly[jy� ����� ]h^Z� �Ihjy^hd� hij_^_e_gby� mjh\gy� aZ]jyag_gghklb�
Zlfhkn_jgh]h�\ha^moZ���Ijbeh`_gb_�I:W������������������ 
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����AZdexq_gb_��\u\h^u 
 

<� ieZgbjm_fhf� AS TankChem obfbq_kdhf� l_jfbgZe_� `_eZxl� h[jZsZlvky� kh�
ke_^mxsbfb�obfbdZlZfb�\�h[s_f�h[t_f_������fbeebhgZ�lhgg� �\�i_jki_dlb\_�^h���
fbeebhgh\�lhgg��\�]h^� 
 

• ��������lhgg�f_lZgheZ� 
• �������lhgg�mdkmkghc�dbkehlu� 
• �������lhgg�\bgbeh\h]h�Zp_lZlZ� 
• �������lhgg�[mlbeh\h]h�Zp_lZlZ� 
• �������lhgg�lhemheZ� 
• 75�����lhgg�wlbe_g]ebdhey� 

 

ObfbdZlu� ijb[u\Zxl� \� KbeeZfyw� \� `_e_agh^hjh`guo� pbkl_jgZo� gZ�
`_e_agh^hjh`gmx� jZa]jmahqgmx� wklZdZ^m�� hldm^Z� obfbdZlu� i_j_dZqb\Zxlky� ih�
khhjm`_gguf�hl^_evgh�^ey�dZ`^h]h�obfbdZlZ�ljm[hijh\h^Zf�\�_fdhklb�l_jfbgZeZ��
Ba� _fdhkl_c� obfbdZlu� i_j_dZqb\Zxlky� ih� ljm[hijh\h^Zf� \� lZgd_ju� `b^dbo�
obfbq_kdbo�lh\Zjh\��klhysb_�m�lZgd_jgh]h�ijbqZeZ����\�ihjlm�KbeeZfyw��beb�q_j_a�
Z\lhfh[bevgmx�ih]jmahqgmx�wklZdZ^m��lhemhe��mdkmkgZy�dbkehlZ�b�[mlbeh\uc�Zp_lZl��
\�]jmah\bdb��Lhemhe�\hafh`gh�lZd`_�ijbgbfZlv�k�km^h\�\�_fdhklv� 
 

:evl_jgZlb\gu_� f_klhgZoh`^_gby� ^ey� khhjm`_gby� obfbq_kdh]h� l_jfbgZeZ�
hl\_j]gmlu� \� oh^_� ij_^ijh_dlgh]h� ZgZebaZ� AS TankChem dZd� g_ih^oh^ysb_��
_^bgkl\_gghc�j_Zevghc�Zevl_jgZlb\hc� y\ey_lky� l�g�� �-Zevl_jgZlb\Z�beb� kblmZpby��
ijb�dhlhjhc�obfbq_kdbc�l_jfbgZe�khhjm`_g�g_�[m^_l� 
 

GZb[he__� \Z`gufb� \ha^_ckl\byfb� gZ� hdjm`Zxsmx� kj_^m� ^_yl_evghklb��
ieZgbjm_fhc� AS TankChem \� k\h[h^ghc� ahg_� KbeeZfyw�� y\eyxlky� bkoh^ys__� hl�
h[jZs_gby�k�obfbdZlZfb�aZ]jyag_gb_�Zlfhkn_jgh]h�\ha^moZ�b�aZ]jyag_gb_�fhjkdhc�
kj_^u�lhemhehf�\�Z\Zjbcghc�kblmZpbb� 
 

GZ�hkgh\Zgbb� \uiheg_gguo�jZkq_lh\�jZkk_b\Zgby�bkihevah\Zgb_�ijb\_^_ggh]h�\h�
\lhjhf�\ZjbZgl_�jZkq_lh\�l_ogheh]bq_kdh]h�h[hjm^h\Zgby��ieZ\mqb_�djurb��gb`gyy�
ih]jmadZ� ]jmah\bdh\� kh� kdhjhklvx� ��� f3�q� b� gZijZ\e_gb_� iZjh\� obfbdZlh\� \�
Zlfhkn_jm�gZ�\ukhl_� ��f_ljh\��^Z_l�agZqbl_evgh�emqrbc�wdheh]bq_kdbc�wnn_dl�b�
y\ey_lky� _^bgkl\_ggh� \hafh`guf� ^ey� h[jZs_gby� k� \bgbeZp_lZlhf�� JZa]jmadZ�
\bgbeZp_lZlZ� ba� `_e_agh^hjh`guo� \Z]hgh\� \� _fdhklb� beb� ih]jmadZ� lZgd_jZ� ba�
_fdhklb� g_� fh]ml� ijb� wlhf� ijhba\h^blvky� h^gh\j_f_ggh�� Ijb� jZa]jmad_�
`_e_agh^hjh`guo� \Z]hgh\� k� \bgbeZp_lZlhf� kdhjhklv� jZa]jmadb� ^he`gZ� [ulv� gb`_�
���� f3�q�� Ih� \lhjhfm� \ZjbZglm� jZkq_lZ� jZkk_b\Zgby� g_l� g_h[oh^bfhklb�
mklZgZ\eb\Zlv�h]jZgbq_gby�ijb�ih]jmad_-jZa]jmad_�^jm]bo�obfbdZlh\� 
 

Dhebq_kl\Z� \u[jhkh\�� jZkkqblZggu_� \� wdki_jlghc� hp_gd_� jZkq_lZ� jZkk_b\Zgby��
y\eyxlky�fZdkbfZevgh�\hafh`gufb�ijb�mkeh\byo��dhlhju_�kem`beb�hkgh\Zgb_f�^ey�
jZkq_lh\�� NZdlbq_kdb_� dhebq_kl\Z� \u[jhkh\� lj_[mxl� ijh\_jdb� gZ� hkgh\Zgbb�
baf_j_gbc� 
 

>ey� ij_^hl\jZs_gby� aZ]jyag_gby� ihq\u� b� \h^u� ih^� `_e_agh^hjh`ghc� \_ldhc� b�
jy^hf� k� gbf� [m^_l� ijheh`_gZ� fhgheblgZy� `_e_ah[_lhggZy� ieblZ� k�
khhl\_lkl\mxsbfb� [Zjv_jZfb�� ij_iylkl\mxsbfb� jZkl_dZgbx� ijh^mdlZ� \� kemqZ_�
\hafh`gh]h�dZiZgby�gZ�a_fex�beb�Z\Zjbb��Khhjm`Z_fhfm�hkgh\Zgbx�[m^ml�ijb^Zgu�
gZdehgu�^ey�k[hjZ�^h`^_\uo�\h^�b�bo�hl\h^Z�beb�\�dhee_dlhj�eb\g_\uo�\h^�beb�\�
hqbklbl_ev�� AZ^\b`dZ� ^j_gZ`ghc� kbkl_fu� \� dheh^p_� ^he`gZ� [ulv� aZdjulZ� Z�
ghjfZevghf� iheh`_gbb��Ih\_joghklv� ih^� Z\lhfh[bevghc� ih]jmahqghc� wklZdZ^hc� b�
ih]jmahqguf�h[hjm^h\Zgb_f�ijbqZeZ�g_h[oh^bfh�kgZ[^blv�f_jZfb�aZsblu�ihq\u�b�
\h^u��ZgZeh]bqgufb�ijbf_gy_fuf�gZ�`_e_agh^hjh`ghc�wklZdZ^_� 
 

?fdhklb�^ey�obfbdZlh\�mklZgZ\eb\Zxlky�\�mklhcqb\mx�d�^_ckl\bx�obfbdZlh\�\Zggm��
GZdehgu� \Zggu� \uihegyxlky� ih� gZijZ\e_gbx� d� ^j_gZ`ghc� kbkl_f_�� dhlhjZy�
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kh[bjZ_l� eb\g_\mx� \h^m� b� \� kemqZ_� h[gZjm`_gby� aZ]jyag_gby� gZijZ\ey_l� _z� gZ�
hqbklbl_evgmx� klZgpbx�� <uimkd� \Zggu� iZjdZ� _fdhkl_c� \� ghjfZevghf� khklhygbb�
^he`_g�[ulv� aZdjul�\h�ba[_`Zgb_�gZijZ\e_gby�\�\h^h_f�eb\g_\hc�\h^u�\�kemqZ_�
\hafh`gh]h� aZ]jyag_gby��IehsZ^v� \gmljb� iZjdZ� _fdhkl_c� bahebjm_lky� k� ihfhsvx�
ihebf_jghc� ie_gdb�� dhlhjZy� mdeZ^u\Z_lky� f_`^m� ^\mfy� kehyfb� i_kdZ�� Ie_gdZ�
]_jf_lbq_kdb� k\yau\Z_lky� k� nmg^Zf_glhf� _fdhklb� b� aZsblguf� \Zehf� iZjdZ�
_fdhkl_c�b�hgZ�aZsbsZ_l�ihq\m�hl�aZ]jyag_gby�obfbdZlZfb�\�kemqZ_�Z\Zjbb� 
 

<� kemqZ_� khhl\_lkl\mxs_]h� lj_[h\Zgbyf� ijh_dlbjh\Zgby�� kljhbl_evkl\Z� b�
wdkiemZlZpbb�hl�h[jZs_gby�k�obfbdZlZfb�g_�bkoh^bl�\j_^gh]h�\ha^_ckl\by�gZ�ihq\m��
Z�lZd`_�ih\_joghklgmx��]jmglh\mx�b�fhjkdmx�\h^m��� 
 

<ke_^kl\b_� ki_pbnbdb� h[jZs_gby� k� obfbdZlZfb� \� j_amevlZl_� ^_yl_evghklb�
l_jfbgZeZ�g_ihkj_^kl\_ggh�g_�h[jZam_lky�hloh^h\�ijhba\h^kl\_gghc�^_yl_evghklb��
gh�h[jZam_lky�g_[hevrh_�dhebq_kl\h�[ulh\uo�hloh^h\�b�ijhqbo�ijhba\h^kl\_gguo�
hloh^h\��eZfihqdb��f_lZeebq_kdb_�hloh^u��fmkhj�b�l�^����Ih�h[jZamxsbfky�hloh^Zf�
\�aZ\bkbfhklb�hl�\b^Z�hloh^h\�g_h[oh^bfh�aZdexqblv�^h]h\hju�k�khhl\_lkl\mxsbf�
ij_^ijbylbyfb��aZgbfZxsbfbky�h[jZs_gb_f�k�hloh^Zfb� 
 

<�l_jfbgZe_�hkgh\ghc�rmf�\uau\Z_lky�`_e_agh^hjh`guf�ljZgkihjlhf�–�wlh�dZd�ijb�
^\b`_gbb�ih^\b`gh]h� khklZ\Z�� lZd�b�ijb�fZg_\jbjh\Zgbb��Ohly�[eb`Zcrb_�`beu_�
^hfZ� gZoh^ylky� gZ� jZkklhygbb� [he__� ���� df� hl� l_jfbgZeZ�� ijb� \uiheg_gbb�
kljhbl_evguo� jZ[hl� b� iha`_� ijb� ljZgkihjlbjh\d_� obfbdZlh\� g_h[oh^bfh� ba[_]Zlv�
ij_\ur_gby�ghjfZlb\gh]h� mjh\gy�rmfZ�\�`beuo� ahgZo��Z�\�kemqZ_�g_h[oh^bfhklb�
lZd`_�h]jZgbqblv�\uiheg_gb_�ghqvx�ijhba\h^ysbo�fgh]h�rmfZ�kljhbl_evguo�jZ[hl� 
 

H[hjm^h\Zgb_��mjh\_gv�rmfZ�dhlhjh]h�\h�\j_fy�jZ[hlu�ij_\urZ_l� ���^;��^he`gh�
[ulv� bahebjh\Zgh� beb� jZkiheZ]Zlvky� \� hl^_evghf� ihf_s_gbb�� <� kemqZ_�
g_h[oh^bfhklb�ij_^mkfZljb\Z_lky�bkihevah\Zgb_� ki_pbZevguo�rmfhih]ehsZxsbo�
we_f_glh\��GZkhkgu_� ijh^mdlh\� gZoh^ylky� \� hl^_evghf�� ki_pbZevgh� khhjm`Z_fhf�
^ey� wlhc� p_eb� gZkhkghf� a^Zgbb�� lZd`_� bf__lky� hl^_evgh_� a^Zgb_� ^ey� ih`Zjguo�
gZkhkh\� 
 

<b[jZpbx� \uau\Zxl� aZ[b\Zgb_� k\Zc�\h�\j_fy� kljhbl_evkl\Z��^\b`_gb_�ih_a^h\�b�
iheghklvx� aZ]jm`_gguo� ]jmah\bdh\� k� obfbdZlZfb�� Z� lZd`_� gZkhku�� jZ[hlZxsb_� gZ�
iheghc� fhsghklb� ijb� ih]jmad_� ijh^mdlZ�� >ey� kgb`_gby� g_`_eZl_evghc� \b[jZpbb�
ke_^m_l�ijbf_gylv�ZfhjlbaZlhju�beb�^bgZfbq_kdb_�]emrbl_eb��EbpZf��jZ[hlZxsbf�
k�gZkhkZfb�ijh^mdlh\��ke_^m_l�jmdh\h^kl\h\Zlvky�^_ckl\mxsbfb�gZ�jZ[hq_f�f_kl_�
ijZ\beZfb��>ey�kgb`_gby�\b[jZpbb��khijh\h`^Zxs_c�`_e_agh^hjh`gu_�i_j_\hadb��
gZbemqr_c� f_jhc� y\ey_lky� bkihevah\Zgb_� j_evkh\� k� ieZ\gufb� p_evghk\Zjgufb�
kludZfb� 
 

Mqblu\Zy� gb`gb_� ij_^_eu� hsms_gby� aZiZoZ� obfbdZlh\�� jZkklhygb_� hl� f_kl�
h[jZs_gby� ^h� [eb`Zcrbo� `beuo� ^hfh\�� wdki_jlgmx� hp_gdm� \u^_eyxsboky� \�
Zlfhkn_jm�aZ]jyagyxsbo�\_s_kl\�b�ke_^h\Zgb_�mklZgh\e_gguf�\�g_c�lj_[h\Zgbyf��
\�kemqZ_�khhl\_lkl\mxs_]h�lj_[h\Zgbyf�h[jZs_gby�ij_^iheh`bl_evgh�g_�\hagbdZ_l�
dhgp_gljZpbc�� dhlhju_� [_kihdhbeb� [u� h[hgygb_� `bl_e_c� KbeeZfyw� \� [eb`Zcr_c�
`behc�ahg_� 
 

Ijhba\h^bfZy� \� obfbq_kdhf� l_jfbgZe_� i_j_]jmadZ� obfbdZlh\� b� ijhqb_�
\kihfh]Zl_evgu_�^_yl_evghklb��djhf_�\uau\Zxsbo�rmf�^_yl_evghkl_c��g_�^he`gu�
\uau\Zlv� kh\f_sZxsboky� \ha^_ckl\bc� gZ� [eZ]hihemqb_� b� bfms_kl\h� ex^_c��
jZkl_gby�� `b\hlguo�� ihq\m�� eZg^rZnl�� debfZl�� hojZgy_fu_� ijbjh^gu_� h[t_dlu� b�
dmevlmjgh_�gZke_^b_� 
 

>ey� hp_gdb� jbkdh\� hl� i_j_\habfuo� \� obfbq_kdhf� l_jfbgZe_� obfbdZlh\� [ueb�
ijh\_^_gu� ^\_� hp_gdb� jbkdh\�� <� i_j\hc� jZkkfZljb\Zebkv� jbkdb� \k_o� lj_o�
ieZgbjm_fuo� \� KbeeZfywkdhc� k\h[h^ghc� ahg_� ij_^ijbylbc� k� hiZkghklvx�
\hagbdgh\_gby� djmiguo� Z\Zjbc� –� ]Zah\h]h� l_jfbgZeZ�� g_nlygh]h� l_jfbgZeZ� b�
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obfbq_kdh]h� l_jfbgZeZ�� <� kemqZ_� obfbq_kdh]h� l_jfbgZeZ� ijb� ZgZeba_� jbkdh\�
mqblu\Zebkv� f_lZghe�� dZd� ijbqbgZ� deZkkbnbdZpbb� l_jfbgZeZ� dZd� ij_^ijbylby� k�
hiZkghklvx�\hagbdgh\_gby�djmiguo�Z\Zjbc�dZl_]hjbb�:�b�mdkmkgZy�dbkehlZ��dZd�kZfh_�
Z]j_kkb\gh_� ba� _^dbo� \_s_kl\�� <h� \lhjhc� hp_gd_� jbkdh\� hp_gb\Zebkv� jbkdb�
h[jZs_gby� kh� \k_fb�r_klvx� obfbdZlZfb� l_jfbgZeZ��GZ� hkgh\Zgbb� \lhjhc� hp_gdb�
jbkdh\�jbkdb�^ey�`bl_e_c�KbeeZfyw�b�jZ[hlgbdh\�^jm]bo�ij_^ijbylbb�ih��kjZ\g_gbx�
k�h[sbf�jbkdhf�KbeeZfyw� �hp_g_g�\�k_gly[j_�������g_�ih\urZxlky�� �?^bgkl\_ggh�
ih\ukbebkv�[u�jbkdb�\�rhkk_cghf�lhgg_e_��_keb�q_j_a�lhgg_ev�klZeb�[u�ijh\h^blv�
i_j_\hadm� obfbdZlh\� Z\lhpbkl_jgZfb��LZdmx� kblmZpbx�fh`gh� ba[_]Zlv� k� ihfhsvx�
f_j� ih� hj]ZgbaZpbb� ^hjh`gh]h� ^\b`_gby�� bkihevamy� ijh_a^gu_� imlb� \gmljb� ihjlZ�
KbeeZfyw��I_j_\hadm�obfbdZlh\�dZd�hiZkguo�\_s_kl\�ke_^m_l�hj]Zgbah\u\Zlv�ebrv�
ih� hij_^_e_gghfm� fZjrjmlm�� ba[_]Zy� rhkk_cgh]h� lhgg_ey�� G_kdhevdh� m\_ebqZlky�
jbkdb�^ey�hdjm`Zxs_c� kj_^u�gZ�`_e_aghc�^hjh]_�b�\�f_klZo�i_j_]jmadb��\dexqZy�
ih]jmahqguc�ijbqZe��>ey�fbgbfbaZpbb�\hafh`guo�jbkdh\�g_h[oh^bfh� 
 

1. ijb� h[jZs_gbb� k�`b^dbfb� obfbdZlZfb�h[jZsZlv� \gbfZgb_�b�gZ� \hafh`gu_�
f_edb_� ml_qdb� b� ba[_]Zlv� bo� ijyfh]h� ihiZ^Zgby� gZ� g_aZsbs_ggmx�
ih\_joghklv�a_feb�beb�\�\h^h_fu� 

2. ^h\_klb� ^h� fbgbfmfZ� \j_fy� klhygdb� \Z]hgh\� \� obfbdZlZfb� gZ� klZgpbb�
<Zc\ZjZ�b�gZ�\_ldZo�`_e_agh^hjh`ghc�klZgpbb�KbeeZfyw� 

3. mklZgh\blv� jZkihjy^hd� i_j_\hadb� hiZkguo� \_s_kl\� gZ� l_jjblhjbb� ihjlZ�
KbeeZfyw�b�ba[_]Zlv�ljZgkihjlbjh\dm�h]g_hiZkguo�\_s_kl\�q_j_a�rhkk_cguc�
lhgg_ev� 

 

Jbkdb� ^ey� hdjm`Zxs_c� kj_^u� �jbkdb� \hh[s_��� k\yaZggu_� k� i_j_\hadZfb� ih�
kh_^bgbl_evghc� `_e_aghc� ^hjh]_� b� klhygdhc� `_e_agh^hjh`guo� pbkl_jg� gZ�
`_e_agh^hjh`guo� \_ldZo� fh`gh� kms_kl\_ggh� mf_gvrblv� k� ihfhsvx� \ukhdhc�
dmevlmju� ljm^Z�� ihklhyggh]h� dhgljhey� b� memqr_gby� khklhygby�`_e_aghc� ^hjh]b�� Z�
lZd`_�\u[hjZ�khhl\_lkl\mxs_c�kdhjhklb�^\b`_gby�gZ�`_e_aghc�^hjh]_��Jbkdb�lZd`_�
kgb`Z_l� kljhbl_evkl\h� \bZ^mdZ� gZ� rhkk_� LZeebgg-GZj\Z�� Mqblu\Zy� oZjZdl_j�
lh\Zjh\�� i_j_\habfuo� q_j_a� KbeeZfywkdmx� `_e_agh^hjh`gmx� klZgpbx�� kbkl_fm�
mijZ\e_gby�`_e_agh^hjh`gh]h�^\b`_gby�ke_^m_l�kgZ[^blv�g_aZ\bkbfuf�j_a_j\guf�
iblZgb_f�gZ�kemqZc�\hafh`gh]h�hldexq_gby�we_dljhwg_j]bb� 
 

Y\eyykv�ij_^ijbylb_f�k�hiZkghklvx�\hagbdgh\_gby�djmiguo�Z\Zjbc�dZl_]hjbb�:��AS 
TankChem ^he`gh� khklZ\blv� b� ij_^hklZ\blv� kiZkZl_evghfm� mqj_`^_gbx� ih�f_klm�
gZoh`^_gby� bgnhjfZpbhgguc� ebkl�� hlq_l� h� [_ahiZkghklb� b� ieZg� jZaj_r_gby�
qj_a\uqZcguo� kblmZpbc�� Z� lZd`_� bgnhjfZpbhgguc� ebkl� b� hlq_l� h� [_ahiZkghklb�
Bgki_dpbb�L_ogbq_kdh]h�GZ^ahjZ� 
 

?keb� ijb� khhjm`_gbb� b� wdkiemZlZpbb� obfbq_kdh]h� l_jfbgZeZ� AS TankChem 
[m^ml� ke_^h\Zlv� \ul_dZxsbf� ba� aZdhgh^Zl_evkl\Z� b� mklZgh\e_gguf�
wdki_jlZfb� \� hlq_l_� H<HK� lj_[h\Zgbyf�� wdki_jlgZy� ]jmiiZ� kqblZ_l�
^himklbfufb� ieZgbjm_fmx� ^_yl_evghklv� AS TankChem� b� _z� \ha^_ckl\b_� gZ�
hdjm`Zxsmx�kj_^m�� 
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����Ijbeh`_gby 
 

1. Ijh]jZffZ�hp_gdb�\ha^_ckl\by�gZ�hdjm`Zxsmx�kj_^m�obfbq_kdh]h�l_jfbgZeZ�AS 
TankChem. 
 
2. Khh[s_gb_�hl����fZy������]��\�Im[ebqguo�khh[s_gbyo�h[�bgbpbbjh\Zgbb�hp_gdb�
\ha^_ckl\by� gZ� hdjm`Zxsmx� kj_^m� obfbq_kdh]h� l_jfbgZeZ� AS TankChem�� h� _z�
im[ebqghf�\uklZ\e_gbb�b�im[ebqghf�h[km`^_gbb� 
 
3. Ijhlhdhe� b� kibkhd� mqZklgbdh\� im[ebqgh]h� h[km`^_gby� ijh]jZffu� H<HK��
ijh\_^_ggh]h����bxgy������]� 
 
4. IbkvfZ��ihklmib\rb_�\h�\j_fy�im[ebqgh]h�\uklZ\e_gby�gZ�h[km`^_gb_�b�hl\_lu�
gZ�gbo�� 
 
5. Ibkvfh�AS TankChem���-������hl����bxgy������]��fbgbkljm�hdjm`Zxs_c�kj_^u�
^ey�kh]eZkh\Zgby�ijh]jZffu�H<HK�� 
 
6. Ibkvfh� fbgbkljZ� hdjm`Zxs_c� kj_^u����-3-1/8813-�� hl� ��� bxey� ����� ]�� AS 
TankChem�b�KbeeZfywkdhc�]hjh^kdhc�mijZ\_� 
 
7. Ibkvfh�AS TankChem���-�����hl����Z\]mklZ������]��fbgbkljm�hdjm`Zxs_c�kj_^u� 
 
8. Khh[s_gb_�\�Im[ebqguo�khh[s_gbyo�h�^hihegbl_evghf�im[ebqghf�\uklZ\e_gbb�
b� im[ebqghf� h[km`^_gbb� ijh]jZffu� hp_gdb� \ha^_ckl\by� gZ� hdjm`Zxsmx� kj_^m�
obfbq_kdh]h�l_jfbgZeZ�AS TankChem. 
 
9. Ijhlhdhe� ijh\_^_ggh]h� �� k_gly[jy� ����� ]�� \� aZe_� KbeeZfywkdhc� ]hjh^kdhc�
mijZ\u� aZk_^Zgby� ih� im[ebqghfm� h[km`^_gbx� \f_kl_� kh� kibkdhf� mqZklgbdh\��
ihklmib\rb_�ibkvf_ggu_�aZf_qZgby�b�hl\_lu�gZ�gbo� 
 
10. Ibkvfh�AS TankChem�fbgbkljm�hdjm`Zxs_c�kj_^u�h�kh]eZkh\Zgbb�ijh]jZffu� 
 
11. Ibkvfh� fbgbkljZ� hdjm`Zxs_c� kj_^u����-3-1/6813-�� hl� ��� ghy[jy� ����� ]�� h[�
ml\_j`^_gbb�ijh]jZffu�H<HK� 
 
12. Wdki_jlgZy�hp_gdZ�ih�aZ]jyagyxsbf�\_s_kl\Zf��\u^_eyxsbfky�\�Zlfhkn_jguc�
\ha^mo� ba� bklhqgbdh\� aZ]jyag_gby�KbeeZfywkdh]h� l_jfbgZeZ�`b^dbo� obfbdZlh\�AS 
TankChem. 
 
13. H[sZy� hp_gdZ� jbkdh\� ihjlh\h]h� dhfie_dkZ� KbeeZfyw�� Z� lZd`_� obfbq_kdh]h��
g_nlygh]h�b�]Zah\h]h�l_jfbgZeh\� 
 
14. Jbkdb�� k\yaZggu_� k� jZkrbj_gb_f� ghf_gdeZlmju� KbeeZfywkdh]h� obfbq_kdh]h�
l_jfbgZeZ�TankChem AS. 
 
15. =_g_jZevguc�ieZg�b�kblmZpbhgguc�ieZg�obfbq_kdh]h�l_jfbgZeZ�AS TankChem. 
 
 
 
 
 
 
 

 


