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-���"��! ��$��!�"!���$� ��!���� �-�� ���$�����1"�����"."���� �-�1!�! �6%�#�����
 !�!��! �1!.!���"��,� ��� �'!�����')���� ��'�1!�6�� !��7"�'�#��"���$� �'!� �"1!���
�-'��,�9�-��! �"��:���&�����'!�����',������&&!�)��'!��"1!��"�� !�"--��! ��� �
-'��.!������!�"!���$��&����6�������!#����! �6%����.�����7��!�,�
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�� �-'���-�!�"�! �6%�'".'�#!�&!�6"�"�%� G:� ����:� ��-%H� ��!�#�! �&"����� "��
�'!�6��"�,�A'"-'�"���$����!�"���.���#,�

�
�'!�.�� !��$�����"�&�&"�!���"���"��� ���.!�� $��&��,�� ����,���.���,� �'!�

&"�!���"���"����--��������� !#�'����.!��$��������>���&,�����"�&�"��-�$$"�"�!�
�� �����"�!��� �����-"��! � �7"�'��'!�"�&��� �
���"�&,�9!��� $�!J�!���7"�'�
�!�!�"�&�

	!-���!��$��'!�6".�!/�!����$��� !#��"�)�.!���."-���-'���-�!�"��"-���� ��'!�
-�&#�!/"�%� �$� �� �!�"!$)� �'!�  !#��"�� '��� 6!!��  "1" ! � "���� $���� !J�"1��!���
�"�!�2��

• ����'!�����%����&3��

• ������ ��3��
�

• ������ �������'!��3�

• ������ ����!�����,��
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�-'��(���%����� �� � �$� �'!� ��%!�� �$� ��%����&� &� !� "�� #���"6�!�
�����"�.��#'"-���%� ��� ��� %� "��  !��"�� �'!� '".'!�� ���.!� �!��-!��+�"-� �$�
#���$��&��!#�!�!��! �6%��'!��! "&!�����$��'!���!��-!���,��$��'!�����!�.!�!�
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.!�-'!&"-��� �� � &"�!����."-��� ��&#�!�� ���!�� $��&� �'!� -������� �$� �'!�
!/#�����"��� ���1!%�,� ��� �'!� 7'��!� >��� &"�!����."-��� ��&#�!�� �� � �����
.!�-'!&"-��� ��&#�!��7!�!� ���!�� $��� ����%�"�.,� �� ����"��� ����"�&(6!��"�.�
&"�!���"���"��� "�� �!���! � ��� ��".'��%� -�����" ��! � ��� �� �$� .��%� -������ �� �
$!� �#���(J����+"-�-�&#��"�"��,��'!�-'!&"-���-�&#��"�"����$��'!���!��"��;�
�$��'!���%!��6!���.������'!��"�"-��!��$�&"�%)�7'"-'�'���6!!��"� "-��! �"���'!�
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�'!�!/#�����"����$� �'!��!-�"��������� ����!��!��7���-���"! ����� "�� �'!�

#!�"� � $��&� ��>�� ���"�� ���>,� ��� �--�� ��-!� 7"�'� �'!� "�����-�"��� �$� ����!�
-�&&"��"���$����!�!�1!��GC*PH� ��! ����?��--�� "�.�����'!�-����"$"-��"����$�
&"�!����)�$����'!� !�!-�"����$��'!��!�!�1!���$�����"�&������%����&)� !#��"��
7����--!#�! ��'!�$����7"�.�!/#�����"����!�7���2�

�
• -��!.��%���2�����(�����L�:��(��:�G����L�:�H�
• -��!.��%���2�����(�5���L�����(�:��

�
�'!�#�����$��!�!�1!���$�����"�&�����'!��!������������ ����$���%����&�

 !#��"�� 7!�!� �$$"�&! � "�� C*P� �$� �'!� ����� "�� ���>� �� � 7!�!� �!�� ��� �'!�
6����-!�"��C*P��*�G��6�!,H,��!�������$��'!�-'!&"-���-��!��$��'!�!/#�����"���
7!���� �� � .�&&�(��%� ��.."�.,� ��� �'!� !J�"1��!��� �)� �6��"�! � 7"�'� �'!�
&!����!&!����$��� "��-�"1"�%� "�� �'!�6��!�'��!��6%��'!�&!�'� �*�B(��'���
6!!����! �$����'!�!��"&��"����$��!�!�1!�,�

�

--�� "�.� ��� #�!�"&"���%�  ���� �!�!�1!�� !��"&��! � ��� ��� ���� ��)� 7"�'�

�1!��.!�-���!����$��,�:�;,��'!�!� ����7!�!� ���!��$���#�!($!��"6"�"�%���� %�
�$��'"��#��<!-�,�


��#�!�!��)�!/#�����"���-���"��!���� �7"���6!�$"�"�'! �"���7��%!���,�
�
�'!������� ����!��!�� �!���!�� ��� �'!� �1!��.!� �6<!-��� "�� �'!� �!�!�1!�� �$�

����"�&� �� � "�� -'���-�!�"+! � 6%� $�1���6�!� -�� "�"���� $��� �'!� !/���-�"��� �$�
����"�&�6%��'!�"�(�"����!�-'"�.�&!�'� ,
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����"�&���!�"���!&�1! �$��&��'!�.���� �"����!��$��'�!!�7�%�� !#!� "�.�

��� �'!� -'���-�!�"��"-�� �$� �'!�  !#��"�� GD".��!� 5,�H2� �#!�� #"�� &"�"�.)�
-��1!��"����� �� !�.���� � &"�"�.� �� � "�� �"��� �!�-'"�.� G��9H,� �#!�� #"��
&"�"�.�"����! �����!-�1!������"�&� !#��"���-���!�����'!����$�-!,�",!,�.!�!����%�
�!����'�������&!�!��� !#�',�B!!#� !#��"����!J�"�!�-��1!��"������� !�.���� �
&"�"�.,�����"�&��� !�.���� �&"�!�� �!J�"�!� !/���� -��!�7"�'�1!��"���"��� ���
-�������#���"-�����%��� "��"���!/#����!��� � ����"�'����"��,����&���%��'!���!�
"��'�"��! ���� �'!����$�-!�$���&"��"�.,������&!��� !�.���� �&"�!�)�'�7!1!�)�
��� �! �-!� �� "��"��� !/#����!� $��&� �'!�'".'(.�� !���!)� �'!���!� "�� #��-!��! �
�� !�.���� �����'!�-���"��!�-%��$�$"�!���� ,�B"���! �7"�'�7��!���� �#�&#! �
����'!����$�-!���������%,���9�"����#��-!����'��� "����1!���'!�����"�&�7'"�!���"���
�� !�.���� � �� � �'!�� #�&#�� �'!� ����"�&� 6!��"�.� �����"��� ��� �'!� ���$�-!,�
B!#!� "�.� ��� �'!� -�&#��"�"��� �$� �'!� ��!� 6� %,� A!��� ���#'��"-� �-" � ���
�� "�&� -��6����!� "�� ��! ,� �'!� ��9� #��-!��� �"&"��� !�1"���&!�����
 "����6��-!������'!����$�-!)��!�1"�.������'!�������� "�.���-��"��#��-!�7'"�!�
�'!�  "����1! � ����"�&� "�� #�&#! � ��� �'!� ���$�-!� �� � -"�-����! � �'���.'� ��
#��-!��"�.�#����� $���!/���-�"��,�	%� �'!"�������!� ��9�&"�!����!��&���!�� �'���
�#!��#"�� �� ��� !�.���� �&"�!�� �� � �!J�"�!�-���!�#�� "�.�%� �!��� �#($�����
"�1!��&!��,� ��9� "�� �'!� ���!� !/���-�"��� &!�'� � ��! � "�� *�+��'����� �� �
�+6!�"������� �-���!���%��--������$����!���%������$�#�� �-�"���"���'!���,��
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#��-!��"�.��$��'!�����"�&�����'!���&!��"&!,�E�7!1!�)�&!�'� ���9�-������6!�
�##�"! ���������$��'!�����"�&� !#��"��,�

��!�6� "!��&����'�1!��'!�$����7"�.�#��#!��"!�2�
��

]� �--��� "�� #������ �� � #!�&!�6�!� ��-��� G.!�!����%� ��� �� �� �
��� ����!�H3�

�
]� 	!�7!!��-���"�������� ��'"-��"&#!�&!�6�!��!1!�����-'����-��%��

����'��!�3�
�
]� 9�-��! �"��7��!����6�!�3��
�
]� �'!� 7��!�� #�!����!� &���� 6!� ���!�"��� �!���"1!� ��� �'!� -��%�

-��$"�"�.���%!���6�1!�G&"�"&�&��6�����:�&,�>:�&����&��!�"�� !�"��6�!H�
�
]� ����� -����"��&"�"&�&�.�� !� �� � �'"-��!��� -�"�!�"�� �!-!����%��

$���!-���&"-���%�#��$"��6�!�!/���-�"����$��'!�-����"�! �����"�&3��
�
]� ���#��1" !�!$$!-�"1!�-����-��6!�7!!���'!��!�-'"�.������"����� �

����"�&�&"�!������
�
�
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��������

�

--�� "�.� ��� �'!� �!������ �$� �'!� ��6������%� �!���)� �'!� $����7"�.�

-��-���"������!�!��!��"��2��
]� ���-!�����"��� "�� ���#'��"-��-" � "��&� !��$��-" "$"-��"��2�^��?�

.��3��

������.!��-��-!�����"���7��� �-���!����"�-�!��!��'!�-����&#�"����$�

�-" � �� � �'!� #�!����!� ����� ��� 1!�%� ��".'��%� "�-�!��!� �'!� �!-�1!�%� �$�
����"�&3�
�7!��!��-��-!�����"��)�7��� �-���!���� �����.�%� !-�!��!� �'!�
�!-�1!�%� �$� ����"�&� 7"�'���� &�<��� �! �-�"��� "�� �'!� -����&#�"��� �$�
�!�.!��3��

]� �����"������'!�� "$$"-�������#�! "-���'!��-�����1���!��$��'!�#�!����!�
����!��

]� ��'!�-��-!�����"���"�����#'��"-��-" �"��#!�"� ��$��-�"1!��!�-'"�.�
&����.�� ����%� ��#��#�����'!�1���!��$�5�.��,�"���� !������6��"��#�� �-�"���
�����"����7"�'�#E��$�^��,:,��
�
���!�1!�)� "�� "�� �!-!����%� ��� ���!� "���� �--����� �'!� !1�����"��� �$� �'!�
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-����&#�"����$��-" �����-" "$%��'!�7���(��-��,�
--�� "�.�����'!� �����$��'!�
�!��2�

��
]� ��� �'!� '��"+������ -���&��� �� !�� ��&��#'!�"-� #�!����!� �?� .���

E���52��,���.��$�E���5����$�&"�"�.�&���3��
]� ��� �'!� 1!��"-��� -���&�� �� !�� #�!����!� 2� 4,�� �.� �$� E���5��� �$�

&"�"�.�&���,�
�

�� �'!� �"&!� �$� �'!� "� ����"���  !1!��#&!��� �$� �'!�  !#��"�)� �'!� &����

#��6�6�!�1���!�"�����.��$�E���5����$�&"�"�.�&���,�
����  "�"��)��'!���!��$��/%.!���� !��#�!����!��$�^�?�6���� "��#���"6�!����

.!�!���!��D!4O��� �����--!�!���!��'!��"�!�"-���$� "������"����"�!�$���#��6�6�%�

.!�!���"�.����#'��"-��-" �6%��/" ��"����$����#'��,�
�
�'!�.!��!-'����."-���$"!� ��$�7!����2�
�
�%#!���� � !�".���$��'!�7!���2�
�
�'!� .!��!-'����."-��� $"!� � �$� 7!���� -���"��� �$� �'�!!� �%#!�� �$� 7!���2�

"�<!-����)�#�� �-!����� ��6�!�1��"���7!���,��'!�$��-�"��)��'!�-'���-�!�"��"-��
�� ��'!�#�"�-"#��� "$$!�!�-!��"��!�-'��%#!���!�."1!��6!��7,�

��
�'!� "�<!-�"�.�7!������!� "��!� ! � ��� "���"6��!� �'!� �!�-'"�.������"���� � "��

�'!�#�� �-�"1!�'��"+��,��
�
�'!� -��"�.)� �'!� ����"�!�� �� � �'!�  !-���!�� $��� "�<!-�"�.�  �"��"�.�� ��!�

�!��"+! �"�����%���!� "�&!�!��B����,�
�
�'!�#�� �-"�.�7!������!� "��!� ! ����#�&#����� �'!�#�� �-�"1!������"����

!��"-'! �6%�����"�&,�
�
�'!��6�!�1��"���7!������!�"��!� ! ����&��"�����'!�!�1"���&!�����"&#�-�,�

9�-��! � 7"�'"�� �'!� �"&"��� �$� �'!� 6��-��� �$� !/#��"���"��� �� � �6�!�1!� �'!�
#!�!����"����$��'!������"����"�����"$!�����������&,�
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 Katko has subcontracted the drilling work to  “Volkovgeology” 
company. Which caters for the drilling need of Katco. According to 
the contract value of productive wells,  40000 euros with the pump, 
Injecting well costs 30000 Euros and monitoring wells 6000 euros for 
each well. The average depth of wells is about 450 meters.  

Table 6 – Calculating of drilling  

  Wells 

  Production  Inject  Monitoring  Cost 

0 year 80 240 8 10432000 

1 year 79 240 8 10424000 

Total 159 480 16 20856000 

D".��!����(�E!/�.������-'!&!��$��'!��#!�"�.�
�

Y: 151649,29

TSU 07
prod wells - 12
inj wells - 35
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�6��"�"�.��'!� !���6��!��G!����!�H����-!������"��������"�������'!��!������
����� �����"�.��'!�_-����"-��_��-'!&!��$��'!�-��-� !��$��'!�#�!����!�
-���&����$� !���#�"���G�E5��4H,��'!�� !���6��!�������#�����"���$���
�!$"�"�.���������� ����� ��6��"�"�.��4��3�

�
��&#�!/�$���#��-!��"�.��$�#�� �-�"1!������"����-���"���$��&��!1!����

�!-�"���,���-'�"�-�� !��"����!-'����."-���#��-!����� �!J�"#&!���$��&����"��2�
��

• ������$����'!�#�� �-�"1!��� ��!�-'"�.������"���,���&#"�.��'!�
#�� �-�"1!��� ��!�-'"�.������"���)��'!����#�"����$�#�� �-�"1!�
�����"���)��'!�������$�$"�����"��3��

�
• ��&#�!&!����%��������"���6%�����"�&��'!����6!��)��'!�

 !���#�"����$��'!�����"�&(6!��"�.����6!��)��'!� !�"����"����$����6!��)�
�'!�7��'"�.��$����6!���$��&��'!�!/-!����-" "�%3�

��
• �����.!���$����$��"-��-" ��� ��&&��"�&�����#!�!��7"�'��'!�

 !#���&!����$��'!�#�!#����"����$��'!� !���6"�.������"���,��'!�#�"����$�
 !�-�"1��"���7"�'��'!�$"����#�� �-�������.!,�
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#�!�!��! �"����6�!�6!��72�
��6�!�>�K��'!�&�"���!-'����."-���#���&!�!����
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����!��$�
#���&!�!��

���!���

�,� �,� 4,� 5,� :,�
20
�� !��$��#!���"��,


�,�,� ��&6!���$��'!�7���"�.� �%��  �%� 444� �
�,�,� ��&6!���$�7���"�.�'����,� '���� ����� �

"0
�����"�&�!/���-�"���$��&��'!������"���0

�,�,� ��!$$"-"!����$��'!�����"�&�!/���-�"���$��&�

�'!�#�� �-�"1!������"����
�
;�

�
��,��

�

<0
��� �-�"1"�%��

4,�,� ��� �-�"1"�%������'!�#�� �-�"1!������"��2�

− �!��%!��3�
− �!��'���,�

�
�&4�%!���
&4�'����

�
������
�:���

�

70
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5,4,� ����!����$�E���5�"����� .��� [:� �
5,5,� ����!����$���5

�(��"����,� .��� :,�a��,�� �
5,:,� bc���$�#�� �-�"1!������"��� dc���"�� �,:a�,:� �
5,?,� B!��"�%��$���,� ��&4� �,��� �
5,>,� ��&&��%����#�����$����G�!-���!��������"��H� &4�'���� �:��� �
5,�,� ����&!��$�6�$$!�������$�����,� &4� �:��� �
5,�,� 
-" "�%��$���,� .��� :a>� �

;0
���#�"����$�����"�&


:,�,� ����&!��$����6!���"���'!�-���&�� &4� 55,�� �
:,�,� \����"�%��$����#�"���-���&��� ��"�� ��� �
:,4,� E!".'���$��'!��#!���"�.���%!���$����6!��,� &� ?,�� �
:,5,� 9"�!����#!! ��$��'!�&��"����$������"���,� &�'���� �:a4:� �
:,:,� ����"�&�-���!���"���'!��������! ����6!��,� �.�&4� >���� �
:,?,� ����"�&�-���!���"���'!����6!����$�!��

 !���#�"���
�.���
�.�&4�
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�
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A��'"�.���'!��������! �6%�����"�&����6!��
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&4�'���� �,�� �
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�
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&4�'���� 4,?� �

>,4,� D!! ��'!�!����!��$���-�&#�!&!����%�
�������"���

&4�'���� 4,?� �

>,5� ����"�&�-���!���"���!-���!��������"����$�
-�&#�!&!����%��������"���

.��� <��,�� �

>,:,� ����"�&�-���!���"���'!����6!����$�!��
-�&#�!&!����%��������"���

�.�&4� >�>�� �

$0

�"����!� !���#�"����$�����"�&,0

�,�,� ����&!��$����6!���"��!�-'��$��'!�-���&����$�

 !���#�"���
&4� ��� �

�,�,� \����"�%��$�-���&���"���'!�-��-� !��$�
 !���#�"��,�

��"�� �� �

�,4,� ����&!��$�&�1! ��'���.'��'!�-��-� !��$�
 !���#�"������6!���

&4�'���� �,�� �
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�,:,� ��&#��"�"����$��'!� !���6"�.������"��2��
− �'!�-��-!�����"����$��"����!�"��3�
− �-" "�%,�

�
.���
.���

�
>��
4:�

�

�,?,� �!&#!�����!��$��'!���##�"! �����'!�
 !���#�"��������"��,�

°e� 4�a5�� �

�,>,� 
"!� ��$�!����!,� &4�'���� 4,?� �
�,�,� �����"�&�-���!���"��!����!� .��� f�4:� �
�,�,� ����"�&�-���!���"���'!����6!����$�!��

 !���#�"���
�.�&4� <��,�� �

&0

B!�"����"����$����6!��,

�,�,� ����&!��$����6!���"��!�-'��$��'!�-���&����$�

 !�"����"��,�
&4� ��� �

�,�,� ��&6!���$�-���&���"���'!�-��-� !��$�
 !�"����"��,�

��"�� �� �

�,4,� ����&!��$�&�1! ��'���.'��'!�-'�"���$�
 !�"����"������6!��,�

&4�'���� �,�� �

�,5,� D!! ��$��'!� !�"����"�.������"�������'!�_'!� �
-���&�_��$��'!�-��-� !��$� !�"����"��,�

&4�'���� 4,?� �

�,:,� 
-" "�%��$��'!� !�"����"�.������"���� .��� ��� �
�,?,� ����#�����$������"����$�!�� !�"����"��� &4�'���� 4,?� �
�,>,� ����!����$��"����!�"����"���'!������"����$�!��

 !�"����"���
.��� >�4:� �

�,�,� ����"�&�-���!���"���'!����6!����$�!��
 !�"����"��,�

�.�&4� <��,�� �

2#0
A��'"�.���'!����6!����$�!���'!� !�"����"���G�!.!�!���"��H

��,�,� ����&!��$����6!���"���'!�-���&�,�

�
&4� ��� �

��,�,� ����&!��$��'!�&�1! ��'���.'��'!�-���&��
���6!��,�

&4�'���� 4,?� �

�
�,� �,� 4,� 5,� :,�

��,4,� ��##�%��$�"� ����"���7��!������'!�7��'"�.��'!�
���6!���

&4�'���� 4,?� �

��,5,� ����"�&�-���!���"���'!��!.!�!���! ����6!��,� �.�&4� <��,�� �
220
'���"�.��'!�!����!�


��,�,� B�"�%�1���&!��$������#����6�!�!����!���� &4� �%� ≈5:� �
��,�,� �����&!��$���������-��$����'!�#�� �-�"���

�����#�����
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��� �-�� �$� ."1!�� �!-'����."-��� $��7(�'!!�� "�� �'!� ����"�&(6!��"�.�
�����"��� (�  !���6��!� G!����!H,� B!���6��!� G!����!H� "�� �6��"�! � 1"�� �'!�
 !���#�"��� G!���"��H� �$� �'!� -���!-�"���� �$� ����"�&� $��&� �'!� �������! � 6%�
����"�&� ���6!��� G�!�"�H� 6%� �"����!� G�"����!���$��!H� �����"���,� �'!� ����"�&(
6!��"�.�  !���6��!�� ��!� "��!�&! "��!� #�� �-��� $��� �6��"�"�.� �'!� -�&&� "�%�
-��-!�����!���$�����"�&�K��4��,��

�
�'!� ����"�&(6!��"�.�  !���6��!�� ��!� �"J�" � �J�!���� �����"���� $��&�

.�!!��%�K�%!���7�-����� ���%!���7,�����"�&�"��#�!�!��� "�� �'!������"���"�� �'!�
$��&��$��'!���"��"-�-�&#�!/��$����$��!�(�����%��gG���H

�OG��5H4
�(h5(,�	!�" !��

����%����$��!� �'!� 6��"-� ����� -�&#��"�"��� �$� �����"���� G !���6��!�H� "�� "��
���$��!�)��&&��"�&��"����!��G�E5H���5)��E5��4)��� �$�!!��-" �E���5,��'!�
 !1"��"��� �$� �'!� -����� �$� �����"���� $��&� �'!� %!���7� ��� �'!�  ���!�� -������ "��
-���! �6%��'!�#�!�!�-!��$�� &"/���!��G$���!/�&#�!)�.��� H,��

�'!�-�&#��"�"����$� �'!� !���6��!��G!����!�H��$� �'!��"����!� !���#�"����$�
����"�&�"��."1!��"����6�!��,�

��6�!���K���&#��"�"����$��'!� !���6��!��

���)?� �)*�
 �5�� ?�

Possible

deviations


Uranium content. g/l� [::� 4:�a����

Content of nitrate ions. g/l� �:� :�a�4��

Acidity �G6%�E���5H,���.��� 5�� ���a�5��

������@�	���������������	���
������>(�6A?�

�

��� �-�"����$�$"�"�'! �#�� �-���"�����"�����(�/" !��$�����"�&2��
�<�$
−�'!&"-���$��&���3��

• �'!�-�����"�� ������"1!(.�!!����6����-!3�
• 
���!�����,��.�-&4,�(�6���� !��"�%�3�
• �5�,���.(&��!�(�&��!-�����7!".'�3��
• ���������6�!�"��7��!�,��

B"����1! � "�� E��4� �� � E���5,��
�!J�"�!&!���� $��� �"�����(�/" !� �$� ����"�&�  !�!�&"�! � 6%� �!-'�"-���
-�� "�"���� ��� >�� ��� �*� 4������?(8��(����� i������� �"�����(�/" !,�
�#!-"$"-��"���� j2��
]� �"�����(�/" !)� �������� ����"�&� &���� 6!� &� !� "�� �--�� ��-!� 7"�'� �'!�
�!J�"�!&!�����$��!-'�"-���-�� "�"�����$��'!�#�!�!����!-'����."-����!.����"���,��
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]��"�����(�/" !��$�������������"�&��'��� �����-����"��$��!".��&��!�"������ �
�6<!-��� �'�����!�����#�����$� �'!�#�� �-�����7'"-'�-��� �� 1!��!�%��$$!-�� �'!�
��&#�"�.)� ���  �&�.!� �'!� !J�"#&!��� $��� ��&#�"�.,��
]��'%�"-(-'!&"-���"� "-�������"�����(�/" !��$�����"�&����&!!���'!����� �� ��
�!��$���'�"����6�!��,�

���6�!���(��'%�"-(-'!&"-���"� "-�������$��<�$

Z�� B!�".���"��� ��&!�
���� �� ��$�
-��-!�����"���

2
 "
 <
 7


�,�,� �� -��-!�����"���;� kl��,��
�,�,� ��4:� -��-!�����"����;� �,>��±�,���>�
�,� ;�"&#��"�%�"������"�&��

�,�,� 
�� 
��!�"-� �,���
�,�,� m� 	����� �,���
�,4,� en� ���-"�&�� �,�:�
�,5,� ��O	�O�� E���.!���� �,�:�
�,:,� eV4� ���6����!�� �,��
�,?,� D� D����"�!��� �,���
�,>,� D!� ������ �,�:�
�,�,� S� ������"�&�� �,��
�,�,� �.� ��.�!�"�&�� �,���
�,��,� op� ���%6 !��&�� �,��
�,��,� ��� �� "�&�� �,:�
�,��,� dV5� �'��#'��!�� �,��
�,�4,� ��5� ���$��!�� �,��
�,�5,� �"V�� �"�"-��!�� �,:�
�,�:,� �'� �'��"�&�� �,�:�
�,�?,� �"� �"����� �,���
�,�>,� ���:� ���� ��!�� �,��
�,��,� P�� P"�-��"�&�� �,���
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# Direct capital costs Cost , k€ 
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Name of costs Unite 
Price per unit, 

tng  

Costs 

Quantity 
Amount, 
thousand 

tng 

1 2 3 4 5 

1. Auxiliary materials (including 
transportayion cost) 1276400

Sulfuric acid �� 19300.00 50000 965000

Ion-exchange resins ��� 1875000 30 56250

Ammonium nitrate �� 54000.00 3000 162000

Coagulant Magnaflok �� 1000000.00 1.9 1900

Filters. Tissue ��� 2500.00 500 1250

Miscellaneous �� 90000

2. Cost of Energy �� 339716

Electricity �A'� 5080.00 45200 229616

Diesel ��� 70000.00 1500 105000

Gasoline ��� 80000.00 45 3600

Motor Oil ��� 150000.00 10 1500

3. The salary of workers and technicians ���	
�� 1320000.00 56 73920

4. Social tax ���� 0.21 73920 15523

5. Expenditures for maintenance and 
operation of equipment ���� 571078

Costs: ��       

repair of equipment ���� 0.05 8158258.2 407913

Maintenance of Equipment ���� 0.02 8158258.2 163165

6. Factory costs ��     56092

Depreciation of buildings and 
structures ���� 0.07 534213.63 37395

Costs: ��

repair of buildings and structures ���� 0.015 534213.63 8013

maintenance of buildings and 
structures ���� 0.02 534213.63 10684

7. Installations of Mining ����     322740

8. Contingencies (10%) ����     265547

9. Cost of production to U3O8 ���� 487 1000 487000

Operating expenses ���� 3408017

10. Cost of administration ����     95424

11. Cost of marketing ���� 153361

12. Cost of the pollution environment ����     1700

TOTAL COST ���� 3658502

TOTAL COST euro 18,292,509

Cost per 1 kg of Uranium ���� 3658.50

Cost per 1 kg of Uranium euro     18.29
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GENERAL DATA ABOUT PROJECT 

Uranium reserves t 16,610

Uranium grade % 0.052

Initial investment @� 72,946

Operating cost @��.��� 18.29

Operating cost in 17th year @��.��� 28.29

Price of uranium @��.��� 60
PRODUCTION AND INVESTMENT DATA 

Investment period  years 2

Percentage in year 0 % 50%

Percentage in year 1 % 50%

Production rate t/year 1000

Production rate of first year t/year 610
FINANCIAL DATA 

Discount rate % 5

Amortization period years 10

Percentage of investment to be amortized % 100

First year of amortization n° 2

Income tax rate % 20%

Royalty % 22%

Percentage of investment financed by loan % 50%

Year of loan  n° 1

Duration of loan repayment years 10

Interest rate of loan % 10%

Duration of grace period years 2
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Year Investment Production Remaining Revenues Op. expenses 
Cash-
flows 

Cumul. 
CF CFfact@5%

Cumul. 
CFfact IRR 

  �@  k t k t  �@ �@ �@ �@ �@ �@    

0 36,473 0 16,610 0 0 -36,473 -36,473 -36,473 -36,473   

1 36,473 610 16,000 36,600 11,157 -11,030 -47,503 -10,505 -46,978   

2   1,000 15,000 60,000 18,290 41,710 -5,793 37,832 -9,145 -7.12% 

3   1,000 14,000 60,000 18,290 41,710 35,917 36,031 26,885 28.32%

4   1,000 13,000 60,000 18,290 41,710 77,627 34,315 61,200 43.56%

5   1,000 12,000 60,000 18,290 41,710 119,337 32,681 93,881 50.96%

6   1,000 11,000 60,000 18,290 41,710 161,047 31,125 125,006 54.85%

7   1,000 10,000 60,000 18,290 41,710 202,757 29,643 154,648 57.00%

8   1,000 9,000 60,000 18,290 41,710 244,467 28,231 182,879 58.23%

9   1,000 8,000 60,000 18,290 41,710 286,177 26,887 209,766 58.96%

10   1,000 7,000 60,000 18,290 41,710 327,887 25,606 235,372 59.40%

11   1,000 6,000 60,000 18,290 41,710 369,597 24,387 259,759 59.66%

12   1,000 5,000 60,000 18,290 41,710 411,307 23,226 282,985 59.82%

13   1,000 4,000 60,000 18,290 41,710 453,017 22,120 305,104 59.92%

14   1,000 3,000 60,000 18,290 41,710 494,727 21,066 326,171 59.98%

15   1,000 2,000 60,000 18,290 41,710 536,437 20,063 346,234 60.02%

16   1,000 1,000 60,000 18,290 41,710 578,147 19,108 365,342 60.05%

17   1,000 0 60,000 28,290 31,710 609,857 13,835 379,177 60.06%

TOTAL 72,946     996,600 313,797 609,857   379,177     

�
�

��6�!��?��

Sum of cash-flows 609,857,100 €

Net Present Value 379,176,860 € 

Internal Rate of Return  60.06% 

Payback period (years) 2.14

Discounted payback period (years) 2.25 

Cash break-even metal price 18.89 € 

Break-even metal price 23.34 € 
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time invest prod remaining Revenues
Op. 

expenses Depreciation
Taxable 

inc 
Corporate 

tax Royalty CF0 
SUM 
CF Cfact@5%

SUM 
Cfact IRR 

  �@  k t k t  �@ �@ �@ �@ �@ �@  �@ �@ �@ �@    

0 36,473 0 16,610 0 0 -36,473 -36,473 -36,473 -36,473

1 36,473 610 16,000 36,600 11,157   17,391 3,478 8,052 -22,560 -59,033 -21,486 -57,959   

2   1,000 15,000 60,000 18,290 7,295 21,215 4,243 13,200 24,267 -34,766 22,011 -35,948   

3   1,000 14,000 60,000 18,290 7,295 21,215 4,243 13,200 24,267 -10,499 20,963 -14,985 -8.83% 

4   1,000 13,000 60,000 18,290 7,295 21,215 4,243 13,200 24,267 13,768 19,964 4,979 8.40% 

5   1,000 12,000 60,000 18,290 7,295 21,215 4,243 13,200 24,267 38,035 19,014 23,993 17.81%

6   1,000 11,000 60,000 18,290 7,295 21,215 4,243 13,200 24,267 62,301 18,108 42,101 23.34%

7   1,000 10,000 60,000 18,290 7,295 21,215 4,243 13,200 24,267 86,568 17,246 59,347 26.78%

8   1,000 9,000 60,000 18,290 7,295 21,215 4,243 13,200 24,267 110,835 16,425 75,772 29.00%

9   1,000 8,000 60,000 18,290 7,295 21,215 4,243 13,200 24,267 135,102 15,643 91,415 30.47%

10   1,000 7,000 60,000 18,290 7,295 21,215 4,243 13,200 24,267 159,369 14,898 106,313 31.48%

11   1,000 6,000 60,000 18,290 7,295 21,215 4,243 13,200 24,267 183,636 14,188 120,501 32.18%

12   1,000 5,000 60,000 18,290   28,510 5,702 13,200 22,808 206,444 12,700 133,201 32.65%

13   1,000 4,000 60,000 18,290   28,510 5,702 13,200 22,808 229,252 12,096 145,297 32.98%

14   1,000 3,000 60,000 18,290   28,510 5,702 13,200 22,808 252,060 11,520 156,816 33.22%

15   1,000 2,000 60,000 18,290   28,510 5,702 13,200 22,808 274,868 10,971 167,787 33.39%

16   1,000 1,000 60,000 18,290   28,510 5,702 13,200 22,808 297,676 10,449 178,236 33.52%

17   1,000 0 60,000 28,290   18,510 3,702 13,200 14,808 312,484 6,461 184,697 33.58%

TOTAL 72,946     996,600 313,797     78,121 219,252 312,484   184,697     

�
�

��6�!����
Sum of cash-flows 312,484,080 € 

Net Present Value 184,696,742 € 

Internal Rate of Return  33.58% 

Payback period (years) 3.43 

Discounted payback period (years) 3.75 

Cash break-even metal price 22.79 € 

Break-even metal price 29.93 € 

ha
l-0

05
95

84
6,

 v
er

si
on

 1
 - 

25
 M

ay
 2

01
1



���������	�
���
�����
��
����������������



�

��������������������������������������������������������������������������������������������������������������������������� �

?�

�����������	
��
���
������������������

D".��!����

Study with tax and without loan

-100,000

-50,000

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

0 2 4 6 8 10 12 14 16 18

Year

S
u

m
 o

f 
c

a
s

h
-f

lo
w

Not discounted Discounted at 5%

�
�

�'!��6�1!��-���&"-� "�.��&�-�!���%�"� "-��!���'����'!�#�%�6�-��#!�"� ��$��'!�#��<!-��"��4,54�
%!����0�7"�'�  "�-����� "�� "�� 4,>:� %!���)�7'"-'� "�� .�!��!�� �'��� "���"��"-� ��� %,� �'"�� �".�"$"!��
6!-���!��$��'!�"&#�-���$���/!��6��'��#�%�6�-��#!�"� �0�����'���.��!��#,�

�

ha
l-0

05
95

84
6,

 v
er

si
on

 1
 - 

25
 M

ay
 2

01
1



���������	�
���
�����
��
����������������



�

��������������������������������������������������������������������������������������������������������������������������� �

?�

�����������	
��
���
������������������

�����������%�%�'���������
�)����
������	��	���
��������	9����
��6�!����

time invest loan prod remaining Revenues 
Op. 

expenses 
Principal 

repayment 
Remaining 

loan 
Interest 
payment 

Intermediary 
interest CF 

Cumulated 
CF Cfact@5% 

SUM 
Cfact IRR 

  �@  �@  k t k t  �@ �@ �@ �@ �@ �@  �@ �@ �@ �@    

0 36,473 18,237 0 16,610 0 0         -18,237 -18,237 -18,237 -18,237   

1 36,473 18,237 610 16,000 36,600 11,157   18,237   1,824 5,383 -12,854 5,127 -13,110   

2     1,000 15,000 60,000 18,290   36,491   3,649 38,061 25,207 34,522 21,412 60% 

3     1,000 14,000 60,000 18,290 3,649 32,842 3,284   34,777 59,984 30,041 51,454 91% 

4     1,000 13,000 60,000 18,290 3,649 29,193 2,919   35,142 95,126 28,911 80,365 102% 

5     1,000 12,000 60,000 18,290 3,649 25,544 2,554   35,506 130,632 27,820 108,185 107% 

6     1,000 11,000 60,000 18,290 3,649 21,895 2,189   35,871 166,503 26,768 134,953 109% 

7     1,000 10,000 60,000 18,290 3,649 18,246 1,825   36,236 202,740 25,752 160,705 110% 

8     1,000 9,000 60,000 18,290 3,649 14,596 1,460   36,601 239,341 24,773 185,479 110% 

9 1,000 8,000 60,000 18,290 3,649 10,947 1,095 36,966 276,307 23,829 209,307 111%

10 1,000 7,000 60,000 18,290 3,649 7,298 730 37,331 313,638 22,918 232,225 111%

11 1,000 6,000 60,000 18,290 3,649 3,649 365 37,696 351,334 22,040 254,265 111%

12 1,000 5,000 60,000 18,290 3,649 0 0 38,061 389,395 21,194 275,459 111%

13     1,000 4,000 60,000 18,290     0   41,710 431,105 22,120 297,579 111% 

14 1,000 3,000 60,000 18,290 41,710 472,815 21,066 318,645 111%

15     1,000 2,000 60,000 18,290         41,710 514,525 20,063 338,708 111% 

16     1,000 1,000 60,000 18,290         41,710 556,235 19,108 357,816 111% 

17     1,000 0 60,000 28,290         31,710 587,945 13,835 371,651 111% 

TOTAL 72,946 36,473     996,600 313,797 36,491   16,421 5,473 587,945   371,651     

�
�

��6�!����
Sum of cash-flows 587,945,033 € 

Net Present Value 371,651,200 € 

Internal Rate of Return  110.86% 

Payback period (years) 1.34 

Discounted payback period (years) 1.38 

Cash break-even metal price 20.23 € 

Break-even metal price 24.68 € 
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time invest loan prod remaining Revenues 
Op. 

expenses 
Principal 

repayment 
Remaining 

loan 
Interest 
payment 

Interme- 
diary 

interest Depreciation
Taxable

 inc 
Corporate 

tax Royalty CF0 
SUM 
CF 

Cfact@
 5% 

SUM 
 Cfact IRR 

  �@  �@  k t k t  �@ �@ �@ �@ �@ �@  �@ �@ �@ �@  �@ �@ �@ �@    

0 36,473 18,237 0 16,610 0 0                 -18,237 -18,237 -18,237 -18,237   

1 36,473 18,237 610 16,000 36,600 11,157 18,237 1,824 15,567 3,113 8,052 -5,783 -24,019 -5,507 -23,744

2     1,000 15,000 60,000 18,290   36,491   3,649 7,295 17,566 3,513 13,200 21,348 -2,671 19,363 -4,381 -0.07

3     1,000 14,000 60,000 18,290 3,649 32,842 3,284   7,295 17,931 3,586 13,200 17,990 15,319 15,541 11,160 0.25 

4 1,000 13,000 60,000 18,290 3,649 29,193 2,919 7,295 18,296 3,659 13,200 18,282 33,601 15,041 26,201 0.40

5     1,000 12,000 60,000 18,290 3,649 25,544 2,554   7,295 18,661 3,732 13,200 18,574 52,176 14,553 40,754 0.47 

6 1,000 11,000 60,000 18,290 3,649 21,895 2,189 7,295 19,026 3,805 13,200 18,866 71,042 14,078 54,833 0.51

7     1,000 10,000 60,000 18,290 3,649 18,246 1,825   7,295 19,391 3,878 13,200 19,158 90,200 13,615 68,448 0.53 

8     1,000 9,000 60,000 18,290 3,649 14,596 1,460   7,295 19,756 3,951 13,200 19,450 109,650 13,165 81,613 0.55 

9     1,000 8,000 60,000 18,290 3,649 10,947 1,095   7,295 20,121 4,024 13,200 19,742 129,392 12,726 94,338 0.55 

10     1,000 7,000 60,000 18,290 3,649 7,298 730   7,295 20,486 4,097 13,200 20,034 149,426 12,299 106,638 0.56 

11     1,000 6,000 60,000 18,290 3,649 3,649 365   7,295 20,850 4,170 13,200 20,326 169,752 11,884 118,522 0.56 

12     1,000 5,000 60,000 18,290 3,649 0 0     28,510 5,702 13,200 19,159 188,911 10,668 129,190 0.56 

13     1,000 4,000 60,000 18,290     0     28,510 5,702 13,200 22,808 211,719 12,096 141,286 0.57 

14     1,000 3,000 60,000 18,290           28,510 5,702 13,200 22,808 234,527 11,520 152,805 0.57 

15     1,000 2,000 60,000 18,290           28,510 5,702 13,200 22,808 257,335 10,971 163,776 0.57 

16     1,000 1,000 60,000 18,290           28,510 5,702 13,200 22,808 280,143 10,449 174,225 0.57 

17     1,000 0 60,000 28,290           18,510 3,702 13,200 14,808 294,951 6,461 180,686 0.57 

72,946 36,473 996,600 313,797 5,473 72,946 73,742 219,252 294,951 180,686

�
�

��6�!����
Sum of cash-flows    294,950,779 € 

Net Present Value    180,685,556 € 

Internal Rate of Return  56.78%

Payback period (years) 2.15

Discounted payback period (years) 2.28

Cash break-even metal price              24.50 € 

Break-even metal price              31.64 € 
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