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

���������
���������������������������������������
��� �!" �������� ������#

$%&'()*�+�,&�-�&.�-�/),0(/1 20/3(&41 + 5/6,
+78�9:�;<=1%//,1 >,%/0 +?<@<1,0<A�2<0B/A1 >,%/0 8C/,/0;()<,(&)1�&.�5<,(3/�D(,A/ >,%/0 +E6=A&0<,(&)�A(B/)B/1�F;()/0<AG&=<AH 5&IJ&�K0/< +L()/0<A�A/<1/1�FLMH 5&IJ&�K0/< 8L()()*�A/<1/ 5&IJ&�K0/< 8L(1B/AA<)/&41�=40=&1/1�A(B/)B/1�FL2MH 5&IJ&�K0/< 82<1,&0<A�M/<1/�N&4)@<0(/1 >,%/0 8
��������O�����P�
� Q���R��� S�T����� ����������Q����

��� �!" �������� ������#+78�9:;<=1%//,1 $%<=/�+ >MKUV W(/'�<,,0(X4,/1 >,%/0?<@<1,0<A2<0B/A1 $%<=/�+ Y-��Z99NM-�[ W(/'�<,,0(X4,/1 >,%/0?<@<1,0<A2<0B/A1 $%<=/�+ Y-��Z99NM\�\ W(/'�<,,0(X4,/1 >,%/0C/,/0;()<,(&)1&.�5<,(3/�D(,A/ $%<=/�+ K@)]<;<,%<)%<̂�5*<@_40(�<)@`(A]<a<A(>3/0A<=�?A<(; W(/'�<,,0(X4,/1 >,%/0E6=A&0<,(&)A(B/)B/1F;()/0<AG&=<AH $%<=/�+ EM�\�\� W(/'�<,,0(X4,/1 5&IJ&�K0/<
�������O�����P�
� ����� b��
������������ �������������� Q���R���



��������	�
��	�����
�	
������
�	�
��
���������������������������������� ���!��"����##��������!��$����� ������%�&�%����'�����#&������()�����*+��)#����������"��&�%����&%��%����+��!����& %�"����!��"��&%�,���-�+��!����"���%����'����"������������!�'��"������������%����'��$�&%���� ���%�����!����."����/�#�0�%�"�����1�����!������%��� %���#�������!*���� ����������."����/�#�0�%�"-�/%����&%�!%�#�����!��������������������#���������"��!%� ���$�%�(��"�&%��&�����"���������(������#&����������� ���!�������#������$�&����������#&������������%��#������)������ �� %���)��������������������-�2�%����'��$�0������3���������4 �� %���5�%���!������%�����%�6 �%�#����� ���%��"��� %%�����!%��#�����'��"�02.0324�7.�%8�2%���4���%�����2!%��#�����9:;<������"��0������3�����=����!�2!%��#����9:;<�%������#����>�'�����#&�����������������!�����%������%����'�%��%����'��-/�������$�%#����������#�&��������(���$%�#�& (����)�������(������������ %����7�-!-�?21@A��.���%4������>�'�%�� ����������������&%��������������%&%���%������������%��#����������-
B�����C�B�	
���
���?"�'��!�;����;:��$�;D����%��� +%���� � ; 9 0���
=���%���������7=E> ?"�&��; =E�F9GH I��'����%�( ��� 0�JA��2%��=���%���������7=E> ?"�&��; =E�FD<H I��'����%�( ��� 0�JA��2%��=����!������ ?"�&��; =E�F9GH I��'����%�( ��� 0�JA��2%��=����!������ ?"�&��; =E�FD<H I��'����%�( ��� 0�JA��2%��=���������� �& %&�������������7=+E> ?"�&��; =+E�;D< I��'����%�( ��� 0�JA��2%��
K
�
���L�M	��N�C	 K��
	 B��C��MO

��P�
	 O���O

��P�
	� Q�
	���M



���������	���
����
����������������������� �!�"���#���#���$ "���$���%&����'�"���� �!�#�����(&�$$ )�(��#��*+��#��������,����-�$#�!�"���#.����-�$#�!�"���#������"�����$����$����������#�#�/�$��"������"��� ��&���(���$����#�����&����0����1�2*$ �3435���#�&�����������6*���#�7����$�����������"����,���8�����$�����8����#�1�8����-�!�������8!��,���-�$#����9����:��;<=*����$��#�(��&����$������������������,�����,*��&���3���8�.����-�$#�!�"���#�&���������$ ���6*���#��&��%&����'�"�>�$#�8������#��*���*�#��-�����"����������*�&��*����$��.�9�"+���#<��&�����-�$#�"���-�"�������"�&����/���544� ������,����������������&���*����$����"�����$����$����������#*��� .���������6*����-��&��=*����$��#�����"�������#���""�����-����$�����������2*���3435<����-�$#�&���#��$$�#��/���?4<444�"��������#�&���������$ ��*+$��&�#���"��#���2�@9)��"�$�����8�����$�@���*��������"������,����������>���-�����A�������=*����$��#.�B���##�����<��&����"��� �&���*�#����;����������/����-����$�-���& ����$���#�-���&�"���$����$���������,��&������"�������#�&���������$�����,����-����,���,*�*���#��$$�������-<�(&��&�����&�-&$ ����������/��,���-�$#�"�����$�������.C&��%&����'�"�>�$#�8���������&���#�/�$���#���/���$�� ���"�<����������<������#*������#��$�������������,���������������.����$���+$������&�����$�����������-��"������&��,�$$�(��-DE ����,�� �8���-�"����� ���"��&������$*#��DF ��/����"����$<�G��$�&���#���,�� <�@��;�8���-�"������#�'�*-���#��$��&�$���$�����F �"��-��� �8���-�"������#�@�������������#*���F B���#����B�/����-������������#*���F '����$�#���,��%��;������#*���F '����$�#�2�����,�������)�����,������;�F @��;���-������F %��;����"���� ���"F 9�"�$������"���-�"���������#*��E ��/����"����$�8��������-�G��#+��;E ��@�#�������8���-�"�����$���$$���������$<�/����������#�����������������/��-�����&��������������/�#�#�(��&����������#*�������&�����/������,�� <���/����"������#�&�����-�.������ ��,��&�������/�#�����@�(�$$�+�����/�#�#�����$$���������$���/�$/�#�����&�����$�����������-��".���������,��&�����$�����������-��"<���#��$$&�$����&�+�$����������-������(�$$�+��"��������#����#��*"�����&����&�+�$���������,,���<���-��&���(��&��&������,�#��$$���#��+�,������#��,����#��$$��-.!��#&�$#����(�$$�+����,��"�#��,��&���$����#����$������������/�����<�*���-�H��"�35I.J��K��	�LM����LKNO�J�LM�PQQ�KK



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

��	���	��	�
�	�����������	�
��	���
	�	
����	��
���	�
	
��
����������
�	�
�
������	�
��	 ���!����	����������	��	���������	���
��	�
�	�������	�
��
	"���	����	����������	��	���������#$%&'&	('&	)�	'&*�'+,	-�	+.,/0(12

����3����4���
���� ������
���4���
���� 3��������� ����
��	��������	���������
�
�������5��
�� 6���	��	7�
�89	�
��
������:����� ����
�����	�
;�������6�������	�� ;��
��<����	�������������	�����
������������
=>?@A?BCDE FGHDIJJK>GAC ='�L) M&�NN'&1	O1PQ.RR,	S>1)&--&T))Q.RR, >()+	T**&,,TR'&&P&)- @ABJABEJ@E E@	UV	�$WJ@@C@ =%&*X&+=>?@C?BIIA FGHDIJJK>?D? ='�L) Y.*%(&0Z(P&,[('X&'S	\('(%[('X&']='�L)>&,,&&̂ >()+	T**&,,TR'&&P&)- @GBJ?BEJ@E E@	UV	�$WJ@@DA =%&*X&+
_

�̀�� �
�	���	���������	��	����
��<���
<# a����
�	���
����� a����
�	�������



�������������	������
������
��
��

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


�����������
������������������
��
���������
���������������������� 
������������!�����

���"������!�		����

������
��	�������������#����
����������
�����������$����������
%�����
��
���������
�����������������������������������

��&'������!�		����

�����������

��()*+*�,+*�-'�+*.'+/0�1'�/2034,56��������
���
�������������������������������������
������������������������

77777

�������� 
�� ���
��
"
�
777



������������	��
�����
���������	���������������������������������������������
�����������������������������������
�����������
�����������������������������������������������������������
�����������������
��
�������������������������
������������ !"#$���	��������
����
��%���������������������������
���������������&�������������'���()��������*����	�+���������������������
'��������������������
���
�����������������,-././�0#�012345"5�607801�9�:";0#7":"5�<970="�>073"�?0101;�@;:""A"17�BC:�,DE3C:970C1�FGC:H�@:"9�I3"9:912"�@;:""A"17J�K"76""1�,D2C�LE":970C1#�FM@J�-75�915�NC3OA"793#�FG807"�P9AJ�N7O�-75Q�915�<;95R4:0�@51O9A9789189�G03O9H930�<970="�>073"�@KC:0;0193�IC:EC:970C1�F<@G<>@IJS>8"�G807"�P9A�A0101;�CE":970C1�915�9##C2097"5�?0101;�-02"12"#�915�?0#2"3391"C4#�N4:EC#"�-02"12"#�9:"�012345"5�607801�9�:";0#7":"5�<970="�>073"�?0101;�@;:""A"17�BC:�?0101;�K"76""1�78"�#9A"�E9:70"#ST������U���V���T������
������������������� <C
T������U���

WWW
�������������������X�

������Y���� +	������������ Z���������������� +��
����
�@51O9A9789189Q�<;95R4:0�915�G03O9H930L=":39E�I390A <970="�>073" <>?@�[\�]̂Q�_̀] !"#



����������	
�����
	�������������		��
	���	���������	���	��	�	���������	�	
	���������������	������	��
		�	���������	����	�������	���������	����
�
��	���	
�������������������	
���	���
		�	�������	��	
	�������
���	�������� ����������
���	����	
� ��	�	�	���������	����	
���	��������!��"#$�%&'�%()*'�)'*+,�'$%'-�%&'�-'*'.($%�/$0%-12'$%�$12)'-0�3+-�($4�5+-2�678�9�:+%/;'�+3�,(./'-�+3'<'2=%/+$�=-+./>'>�%+�%&'�?/$/$@�A'@/0%-(-BC

8+$01*%(%/+$8+$01*%(%/+$
D($>E/%*' F*($F(-;'*G,$'-�+3�D($>�%&(%&(0�)'$'3/%�+3'<'2=%/+$� H&4�/0�%&'*($>�'<'2=%*($>I H(/.'-�+3'<'2=%/+$J0K)''$�$'@+%/(%'> #$0%-12'$%�:12)'-+-�L=*+(>'>M+;12'$%�#>NOP�QPRST� UVWTXYYZOVQS [	���
	��\��������]�O��	��	�!��������NOP�SPRXXQ UVWTXYYZOPTP �����	 �̂��	�_�
̀	
�]�a�
��_�
̀	
�bN
���O	��		c

d

e%(f'&+*>'-� D($>�L0' ?(%%'-0�-(/0'> e%(f'&+*>'-�;+$;'-$0-(/0'>�($>�&+,(>>-'00'>Z����

���a�������b_�
̀	
g��� �c [
�h��� i��	�
���	� !����	j��j���	��		���������	 ���������	 ����� �	
�������������	��
����	��	
� �
������
��
��"�i������	
���	
	�
���	�������	 ����� �	
"Z�  ��N
		̀�a������b������g��� �c [
�h��� i��	�
���	� !����	j��j���	��		���������	 ���������	 ����� �	
�������������	��
����	��	
� �
������
��
��"�i������	
���	
	�
���	�������	 ����� �	
"
d



�����������	��
����
��
�
�����������
������������
�������
���������������������
������������������
���������������
�����������������
�	�������������������
���	��������
���������� ���
����������
��������������!�
��
�������
����"��
���	�����������������������������������
��
����
�������������
����������������������������
��
�

�������
�����������������
���
���������
�#������������
���

��

������$�
���� ���
����������%�	�
������



��������	
�������
�����������	������������������������ �!��"���#!"�#���"��"�#����!"��$�"����%#�"���&�'(�)��*�����+�,��)���-#��.�#���$#"���&��������+�����,"��#���-#/�*"&�"�$�0��*����������!"�#�#����+�1�"�&�2"����%#�"���&�34�)#������������������5��6*���7�"�$�8#�/"�&�2"����%#�"���&�49�)������������5���"��7:;�"$��"�$���"!)�������,"��#���-#/�*"&�#�������"#����"��$���"$�!����!�#�/�<$��"#$��"�$�,��)���-#������������� �!��"��":�<!!����+��������,"��#���-#/�*"&����������� �!��"��"�#��=#"�5���"��$���"!)���++�����5���"��$�8����5�������;�"$:-������"$�>�5�"��#�+�"���5!�5����?@A9A9�!�=�����"����+�����B��*��@�"����+�������,#�$"��"��"�$�,5����B���)��"����"����"�#���:�������"��������5�������05#���#�+�"���5!�5���*#��#�����#������#���$#"���=#!#�#�&��+�?@A9A9:�������"������������"$�#������,#�$"��"��-������"$.���!"��$�"����%#�"���&�4(�)�����5���"����+�����"��":�,5����B���)�-������"$�#����!"��$�"����%#�"���&�4C�)�����5��6*�����+�������� �!��"��":;"#�*"&��#���.���"���#��#����#���.�/"��"�$�*"�����#����"�$�!���5�#!"�#����#�����<�3'4)�����/��"��6*������!�#����+��"#��+��#/����#����5���+����B�&��"��,���)�#����5���<5���"�#"����,��)���-#���#��D�*���5���E"���.���"���"�"������������,"��#���-#/�*"&:�?%����"�#���"!�#=#�#���*#�������#����"!��*#�����#��#�+�"���5!�5��:�D����0#������������=#!��#��"="#�"0���#��������� �!��"��":�D���506�5�+"!��!"0����"���)��*������5������5/��������� �!��"��":E�#���F"��G��$�8#����������� �!��"��"�#��"$ "!�����������E�#���F"��G��$�8#�������"�#��.�*�#!��!5������&�!����#����"���"!�#�/�����"�#���5�#�/������"���#"����������%#��#�/�-�"��@�"!��H"$:�D��"!�#=���#�#�/�#��!5������&�0�#�/�5�$���")���"��E�#���F"��G��$�8#��:I		�J
�K���L���M NOP���QR����PL�?H?H;�S#/5���(3�6�@"�$�"!!���:�$+ (:43�80 4(6(T6T(TA�44�3A�(A F�*���"$28?;�>?H6(C(3U>H��%#�#�&���#�+�"���5!�5��>?H?H;�S#/5��(3�6�@"�$"!!���VT(TA6(T64(�(46(A6(':UT3W:�$+7?H?H;�S#/5���(9�6�F�#��#�/�H��/�"�:�$+ (:3'�80 4(6(T6T(TA�44�3A�(A F�*���"$28?;�>?H6(C(3U>H��%#�#�&���#�+�"���5!�5��>?H?H;�S#/5��(9�6�F�#��#�/H��/�"�VT(TA6(T64(�(46(A6(':U(XW:�$+7

K����Y��� K����Z�[��\]̂ _ R���	���̀� a�
�����



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



���������	
��	���
���
��������������������������������
��
����������	
��
����������������	������	
���������	�������
���������������	��������	
��������	�����	��	��������	����������������	���������������������		����	�����	�������������	��
������������������������	�����������������	����������������	��������	
����
����	����	�������
�����������
�	��������	
�	����������������	�����	��	�
����	�������������������	��������	�������
�����	����������
�����	�	����� !�"#$%!&'�(#!(�)*�+$&('!,�$-�' !�.+(#/�0"1#2�(-,�' !�!(*'!#-�!,3!�$4�' !�.+(#/�1"+(-,�#!3)$-2�*)'1('!,�-$#' 5!(*'�$4�' !�.+(#/�6(-3!*7�� !�'$"$3#(" /�)88!,)('!+/�*1##$1-,)-3�' !�"#$%!&'�(#!(�)-&+1,!*�+$9�#$++)-3�4$$' )++*�9)' �:!#')&(+�#!+)!4�1"�'$�;<�87� !�+(-,�*1##$1-,)-3�' !�"#$%!&'�(#!(�)*�&$8"#)*!,�$4�' #!!�=(*)&�+(-,*&("!�1-)'*>�,#()-(3!�+)-!*2�=$#,!#)-3�4+$$,�'!##(&!*��(-,�4$$' )++*�?"(''!#-!,�(-,�*8$$' @7�A$&(++/2�' !�"#$%!&'�(#!(�)*�+$&('!,�$-�,#()-(3!�+)-!*�(-,�=$#,!#)-3�4+$$,�'!##(&!*�8(,!�1"�$4�(++1:)(+�(-,�!#$*)$-�"+()-*�(-,�&$++1:)18�,!"$*)'*7B(%$#�*$)+�'/"!*�+$&(++/�4$1-,�9)' )-�(-,�-!(#�' !�"#$%!&'�(#!(�)-&+1,!�#!,5=#$9-�,1"+!C�&+(/*�(-,�&(+&(#!$1*�!(#' *7�� #$13 $1'�(-,�*1##$1-,)-3�' !�"#$%!&'�(#!(2�' !�,)*'#)=1')$-�$4�*$)+�'/"!*�)*� )3 +/�:(#)!,7�D-�3!-!#(+�'!#8*2�*E!+!'(+�*$)+*�&(-�=!�4$1-,�(&#$**�8$*'�+$9� )++*�(-,�1"+(-,*2�9)' �'#(-*"$#'!,�&+(/5*)+'�(-,�*(-,�,$8)-('!,�*$)+*�(-,�#!,�,1"+!C�*$)+*�8()-+/�4$1-,�$-�' !�4+$$,�'!##(&!*7�0$)+*�(#!�)- !#!-'+/� )3 +/�)-4!#')+!�9)' �!C'#!8!+/�+$9�+!:!+*�$4�$#3(-)&�8(''!#�)-�' !�*$)+7F)' �#!*"!&'�'$�' !�3!$+$3/2�' !�.+(#/�6(-3!*�(#!�+$&('!,�*$1' 59!*'�(-,�9!*'�$4�FGHB7�� !�*)'!�)*�$-�' !�8(#3)-�$4�(�8(%$#�#!3)$-(+�& (-3!�)-�3!$+$3/2�4#$8�' !�#$&E�*!I1!-&!*�$4�' !�J1#-(8$-(�J#('$-�(-,�F)++/(8(�D-+)!#�?K#!5J(8=#)(-�=(*!8!-'�#$&E*�$4�3#(-)'!2�3-!)**�(-,�*& )*'2�"+1*�"!38(')'!@�)-�' !�-$#' 2�(-,�' !�L,!+(),!�H!$*/-&+)-!�'$�' !�*$1' 7�� !�3!$+$3/�$4�' !�(#!(�)*�&$-*),!#!,�'$�=!�&+$*!+/�#!+('!,�'$�' ('�$4�' !�M#$E!-�N)++�#!3)$-2�(-,�' !�J1#-(8$-(�J#('$-�)*�&$-*),!#!,�'$�=!�(�"$'!-')(+� $*'�$4�M#$E!-�N)++5*'/+!�(-,�.+/8")&�G(85*'/+!�8)-!#(+)*(')$-7�� !�9),!#�#!3)$-� (*�=!!-�!C"+$#!,�(-,�!C"+$)'!,�4$#�(�-18=!#�$4�8)-!#(+�#!*$1#&!*2�!*"!&)(++/�1#(-)18�?!737�('�6(,)18�N)++2�J#$&E!#�F!++2�N$-!/8$$-�(-,�M!:!#+!/@2�3$+,�?('��!!'1+"(2�B(--( )++2�F(1E(#)-3(�(-,�O)--)-3 $$@�(-,�*8(++!#�I1(-')')!*�$4�=(*!�8!'(+*�(-,�)-,1*'#)(+�8)-!#(+*7�� !#!�(#!�-$�E(#*'�4$#8(')$-*�$#�3!$+$3)&(+�8$-18!-'*�)-�' !�:)&)-)'/�$4�FGHB7P		��
�Q�������R S�����TU�������VKVK6�W)31#!�<X�5��$"$3#(" /7",4 Y7;Z�B= Y<5<[5[<[X�Y<>;[><Y G$9-+$(,?BV60\VK5<]<;Z\A(-,4$#82'$"$3#(" /\VKVK6�W)31#!�<X5�$"$3#(" /̂[<[X5<[5Y<�<<5<[5<Y7_X_̀7",4@
Q����a��� Q����b�c���d�� U���	���e� ��f�����



��������	�
��	����

���������������������
���������

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

����
��
������
������������������������
����������������
���������������������!"#$%��&'�(�%)*�)#+�"**,+�-"#�+�+%)"#).��*"#����/"�0�1"0'"#�)#+�"#�0'��"((�+")0��2"3"#"04�$-�0'��&%$5�30�)%�)67'��#�)%��0�+%)"#).���4�0�(�"��0'��'".'*4��&'�(�%)*�89**$$�:%��;6�89**$$�:%��;�%9#�<�$#�)2�%).�<�)0�"#0�%2)*��.%�)0�%�0')#�$#3��&�%�4�)%6�=()**�1)0�%3$9%����%�0)"#�-%���1)0�%�-$%���2�%)*�1��;��)-0�%��/0�#+�+�-*$1�0'%$9.'�89**$$�:%��;6�>�."$#)**4<�+%)"#).��*"#���)%��.�#�%)**4�$%"�#0)0�+��$90',1��0�0$�#$%0',�)�06�?$3)**4<�1)0�%3$9%����.�#�%)**4�$%"�#0�-%$(�1��0�0$��)�06�7'��&%$5�30�)%�)�"��*$3)0�+�@AA�;(�-%$(�?);��B%$(�<�1"0'"#�"0��9&&�%�3)03'(�#06�?);��B%$(��"��&%�+$("#)#0*4�+%4�)#+�'4&�%�)*"#�6C9%"#.�0'��&%$&$��+�+%"**"#.�&%$.%)(<�&$0�#0")*�+"�09%D)#3��0$�#)09%)*�+%)"#).��*"#���1"**�D��#�.*"."D*�6�E#*4�)�-�1�&%$&$��+�+%"**�*$3)0"$#��)%��1"0'"#�0'��"((�+")0��2"3"#"04�$-�0'��("#$%�+%)"#).��*"#��6�F#4�+"�09%D)#3��1"**�D��*"("0�+�0$�("#$%�($+"-"3)0"$#��$-�0'��+%)"#).��*"#���0$�)**$1�+%"**�%".�)33����)#+�0�(&$%)%4�3$#�0%930"$#�$-�+%"**�&)+�6�7'"��1"**�D��)2$"+�+�0$�0'���/0�#0�&%)30"3)D*�6�G#�0'���2�#0�$-�)�+"�09%D)#3��0$�)�+%)"#).��*"#�<�0'��+"�09%D�+�)%�)�1"**�D��%�')D"*"0)0�+�"#�)�0"(�*4�()##�%�)-0�%�3$(&*�0"$#�$-�0'���/&*$%)0"$#�)30"2"0"��<�1"0'�0'��$%"."#)*�0$&$.%)&'4�3$#0$9%��%���0)D*"�'�+6H�����
��
���I���������J�������
�������H��

�������������������
�����

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

��K�J��L����I�M�
�NOOP�Q$

RSRS>�B".9%��AT�,�=9%-)3��U�$*$.46&+- A6VW�!D XA,A@,@A@Y�XAZW@ZAX C$1#*$)+[!R>=\RS,AVAW]\?)#+-$%(<0$&$.%)&'4\RSRS>�B".9%��AT,�=9%-)3�U�$*$.4̂@A@Y,A@,XA7AA,A@,AX6_̀_a6&+-b
c����d��� c������e���L�� f���
���g�  �������

h



������������	
���
���������������	����	��	�������������	
�	��	����	�����������	���������������	�����������������������������	���	����	��	�������������	����	�����������������	
���
��������������������	�����������������������������	����	����	��	������������	����	��������������	��	������ !"#

$%&'&�('&�)��'&*�'+,�-��+.,/0(12

333
333���	���4�������5 67�	��89���	���:;:;<�=.>?'&�@A�B�<&>.�)(0�C1+'�0�>12/+D@2EF�GH F@B@IBI@IJ�F@KLJK@A M�N)0�(+OG:<PQ:;B@E@LRQP?'D(*&N(-&'Q:;:;<=.>?'&�@A�B<&>.�)(0C1+'�0�>1SI@IJB@IBF@$@@B@JB@R2FLFT2/+DU:;:;<�=.>?'&�@R�B�V�*(0�C1+'�0�>12/+D @2LA�GH F@B@IBI@IJ�F@KLJK@A M�N)0�(+OG:<PQ:;B@E@LRQP?'D(*&N(-&'Q:;:;<=.>?'&�@R�BV�*(0C1+'�0�>1SI@IJB@IBF@$@@B@JB@R2@JWT2/+DU

4����X	
� 4������Y���Z�
 9��	����[� \�����	�

X	
� ������	���



��������	
���
��������	
�
���
��
	�
�

��	
��
�	
�
��
�
������	���
	�


������	���
����������



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



��������	�
��
�������
����
�������
��������������
������������������������
�������
��
������������ �������!���������"#$�%
��������
�����
��&���	���������	�������
�� ���������������	�����
�'�������
����	����
��	��
���
��������	�����(��������)* +�������,������������	�

���������
�����
�����	������	��
�-����'�

����','���
!��	��	��������
�����������	��
���	��
��
���	����������	�����(��������.* +�������,������������/���
�������
������������������	������	�����	�����(���.��
�* 0������1���,�������������������������	��2��������3���������!�2��������%
�������
�����������
����
�
����
��	���������������(��������$4
�����������
��!�����������	��������������������	����
����
������&��������
�������	������
��������	����	�����
�� ���������!��
���
��	������������
���
������!��	�����(�������������������	��0������1���,���������������'������������	��2��������3���������!�2��������%
�������
�����������
����
�
��$+	��������
�����������������
�������������
�����	�
��	��
���
��������	�����(��������!��
���	��'������������
���������
�����'�����	�
�5�����
����������
�������
��$�+	�����
�������
�������������������������
!�������������!��
�����������'�
���	������
���������
����
��	������������'������$6���
��������

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

���������
�������	��2	����7�����
����������
���������������#�	�
�����
����8���������������� �����9����	����
�����
���
������'���������������'�������������������
����������:������:����#����
����+�%���
����
�$�;���
��!��	�����
�������������������
�����������
���������
�'�����������	�����'�'������������&��
�!�������������������
����

����
��������	�������������
��������$�+	�������,'����
����������
��������
���
�������������	�����:������:����'��!��	��	��������'������	����&������&��������
�������
������	����<"�������$3��%6��
���������	�����������������	���������
������������
�������������������
��
�����	���&��������
����(��������!��$�$�������=�>>�><�:!�=�>>�><�?!�=�>>�><�<��
��=�>>�@�">$�3��%6��
��������
��
��	�����������������������)* 2����=�>>�><�?)�����������	����:�=��'��.������
��������:�<����:�:��'��.�32A�����?��'��$* 2����=�>>�><�<)�����������	����:�"��'��.������
��������:������:�"��'��.�32A����=�$���'��$* 2����=�>>�><�:)�����������	����:�@��'��.����
�	���������=@����:�@��'��.�32A����@"�'��$* 2����=�>>�@�">)�����������	����:>?��'��.������
��������:��$�����:>=$����'�.�32A����=��'��$%
�������������'��������������,��
��
�����
��
���� ��������������
!��	��32A��������
����	������
����������������������	������
������!��$�$��	����
�������	��	�����
�������������������
�������������
����
��	������������'������������
��
���� �����$�%������
������
���!���������,���
�
����������	����������
����	��������	���!����	�����������������!��
��	�������,'����
����������
������
��
���� �����$�������
����������������������'�
���	����������	�������,'����
����������
�$+	���&��������
�'�����������
�������'��������������	������	�����	�������,'����
����������
�����������������
��������
��	���&��������
�'�����������������	������
������������
��$2�����=�>>><�<��
��=�>>�@�">������	��
�����������������	���&��������
�������	����$��&��������
�'�����������
�������'�����������������	�����B:������:����'���'��������
��
�������
�������������'���
���������$�6�
�
��	����&���������	�����	���&��������
�'�������$�$�=���'������2	����7���C���	��
��<"��'�����������
�#!��������
��������	�������
������������'���
�����������
��	����'����$6���
���������
�����
��'��������	�
��
��
�����	��276���������������������������	��'�����:����������'�������
���
����
������
������$�6���
���������
�����
��	����'���������������������	��'�����
��=��
������������'���������
����
��!��
������
���	����	�������,'����
����������
������'����������������	������������
��	��'��������������'������,��
��
��$0������������
�������'�����������
������� ������	�������
������
������������
�������������������
������������
��������
���������
���$�+	����	����������
�����������'�����
�����'������	����������
��
������������	������
�������'�����
��	������������������ �����$����������������������������������	�
��	��
���
�������276���������������
����������������������	�
���A��#��
������	����'������	��������
������
��������������	�
���!�������A#��
���������������������������
�������������
�$�C�����	�����
������
�������������
������
��
�����	�����(��������$%������
��������	����	�����������������
����������������
������������
������$�%������
�����������
���������!�



�����������	�

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

�	��
�� �
�����
�����������������������	��
�����	�����������������������
��������
����
����
��������������	��	������������������������������������  !����������
�������������"#$%��������������������$&'�� (���������������������
��
����������������������
�����	������������
�����
������� )�
������
����������������
����������������������	����$&'�*+,-./01/23�24�15+�62-76/1+,87.+7,�95+.+�:/44+.+31�;.2<3:971+.�-23:/1/23,�=7>�?++3-2<31+.+:@��
�����	�����������������A::�15+�:/44+.+31�;.2<3:971+.�-23:/1/23,�42.�+7-5�62-76/1/+,87.+7,�12�15+�17?6+�?+629B
C���������������������������
���D.2E/:+�15+�+3E/.23=+3176�E76<+�24�+7-5�7F</4+.�0.+,+31�:+1+.=/3+:�7--2.:/3;�12�15+-<..+31�G3E/.23=+31�D.21+-1/23�HI71+.�J<76/1>K�D26/->BD.2E/:+�7�:+,-./01/23�24�15+�+L/,1+3-+M�62-71/23�73:�E76<+�24�766�N.2<3:971+.�*+0+3:+31G-2,>,1+=,�HN*GK�9/15/3�73:�/==+:/71+6>�,<..2<3:/3;�15+�0.2O+-1�7.+7C���PQ$�R"#� �
������������������������R"#����!�������������������
��������������������������������C������������!������R"#����
�������S&���������������	�������������������������	��
�������������������������
�R""����
������������T�����
��U���������������V	����W,�15+�0.202,+:�0.2;.7=�62-71+:�9/15/3�7�0.+,-./?+:�9+66,�7.+7X@�Y+6+-1�15+�0.+,-./?+:�9+66,

Z7=+� [2.=71/237;+�73:82.,1.71/;.705/-�<3/1 Y1.71/;.705/-�/31+.E76,H:+015.73;+K�H=K AF</4+.42.=71/2337=+ AF</4+.W31+.E76815/3\3+,,H4.2=]12KH=K AF</4+.̂>0+ AF</4+.,76/3/1>Ĥ*YK *+01512;.2<3:971+.H=K _2==+31,`
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���������	�
�����
���������������	���������������������	��



�����������	�
��
����	���
��

���
	��������
������ ������
��
������ ������
��
���������� � ! "#�$%& "
'(
(�� �
")#'�*)
'$& 
+#,--)'-&.� +
&/0�1�",' .2 3,+&4#'� +5�"&# 4#'� +5�"&#
0' "�%, �",' 6
7
0' "�%, �",' 
'(�8�,(&#.
")#'�*)
& "#9
'(
$'--�"� ".
(#'%
")&.�#(�0&
7
, "&#0'  &0",' 
:&"5&& 
�8�,(&#.
7+&*#�+�",' 
'(
 �"�#�-
)9+#'."�",0
0' +,",' .;%�, "�, 
$#&<+#,--, *
$#&..�#&.=2 3,+&4#'� +5�"&# >,.0)�#*&
'(
*#'� +5�"&#
, "'
")&
.�##'� +, *& 1,#' %& "2 3,+&4#'� +5�"&#
�.&#. ? "&#(&#& 0&
"'
&/,.", *
5�"&#
�.&#.
5)& &/"#�0", *
5�"&#
(#'%
&/,.", *
+�%.@
5�"&#:'#&.
'#
%, &#�-
+#,--)'-&.2 3,+&3�A�#+'�.
%�"&#,�-.
<B#� ,�% C' "�%, �",' 
'(
")&
& 1,#' %& "
5)& &/$-'#, *
('#
D '5 
�#� ,�%
� +
")'#,�%+&$'.,".2
E�:-,0
� +
&%$-'9&&F0' "#�0"'#&/$'.�#&
"'
-'5
-&1&-
#�+,�",' 2 3,+&G�#(�0&
H�"&# I-"&#�",' 
"'
.�#(�0&
5�"&#
J
, "&#(&#& 0&
"'.�#(�0&
+#�, �*&2 3,+&3&#,"�*&
� +
.0,& ",(,0
.,"&. >,."�#:� 0&
"'
!�#'$&� 
)&#,"�*&
.,"&.
� +.,"&.
'(
.0,& ",(,0
� +
& 1,#' %& "�-.,* ,(,0� 0&
;&2*2
*&'-'*,0�-
%' �%& ".@
('..,-#&.&#1&.=2 3,+&K")&#
;3�A�#+'�.
L�"&#,�-.= 3,+&M),#+
$�#"9
�00&.. >&*#�+�",' 
'(
#&)�:,-,"�"&+
�00&..
"#�0D.0��.&+
:9
"),#+
$�#"9
�00&..
;, 0-�+&.$#&1,'�.-9
0-'.&+
� +
#&)�:,-,"�"&+
�00&.."#�0D.=2 3,+&
N�����
������


O �P�����Q�������



���������	
 ���
��� ������������������� ������������� ����!��� �"		�#�$�
$�%�#&��$�� �����' �������(����������)������������*��	
+���������	
 ������� ������������������� ������������� ����!��� �"		�#�$�
$�%�#&��$�� �����' �������(����������)�����������!*��	
+���������	
 ������� ������������������� ������������� ����!��� �"		�#�$�
$�%�#&��$�� �����' �������(����������)����������,,*��	
+������!��	
 ������� ������������������� ������������� ����!��� �"		�#�$�
$�%�#&��$�� �����' ������!(����������)����������,�*��	
+

-./0�1230 -./0�4.50�6789 :;02<0=�>? @AB?/A2=



�������������	��
� �	���	��� 
�
�
��������
�
������
���������� �	������������ �
�������������  
�� ���	�!��	���
������ �
�������"�#$%&'�()*+,-&$./,0&$'-12,*)%1 #$%&'�()*+,-&$./,0&$'-12,*)%134-,4,5'2�2-%66$,6'�#789:;.<=4%>)6�54)-5'5)6&?05$�,1-'5%20)6�5,%65)12�6)@.
8$,&,�;

#$%&'�()*+,-&$.+,-&$'-12,*)%1 #$%&'�()*+,-&$.+,-&$'-12,*)%134-,4,5'2�2-%66$,6'�#78;A:./)6&?05$�)1254,-)2%>�&-''>,B'-�,1-'5%20)6�5,%65.+,�&-''5�1''2-'*,B)6�&,>,*46'&'�&$'8C8D4-,@-)*.
8$,&,�9

#$%&'�()*+,-&$./,0&$EF'5&'-12,*)%1 #$%&'�()*+,-&$.�/,0&$EF'5&'-12,*)%134-,4,5'2�2-%66$,6'�#78:GH./4)-5'5)6&?05$�F%&$&$%1�&-''�>,B'-,1�&-)154,-&'25'2%*'1&5)2I)>'1&�&,?-)%2'2F)&'->,0-5'.
8$,&,�J



���������	
���


����������
�����������

������������������ ��������� �����������
�����
��������������� ��
���	���� !" #������	���� !" $��� ������

����������
 ��������
��%&''()*+,&-./01 %&''()*+,&-./0123/)1,/
&4.,&-./01
5(16.,&.&-/7
6&'/89/,:
-.;,-/-;'1<=-6
&),/-(7=;'
-&('-;)7
>=;,1?
';*2
+6&1&
@

A�����
���



B �C����DE�����
�F+F+%
G(*=,/
HI
J
K&0;'(1:
L;.2.74 H2MN
O< IIJHPJPHPN
IIQ@RQIM S&5)'&;7TOF%UVF+JH@HWRVU=..&,1()*()4&,L;1(&)VO;.-VF+F+%
G(*=,/HI
J
K&0;'(1:L;.XPHPNJHPJIIYHIJIRJIM2ZWM[2.74\
]���
#��� ]���
��̂�
���" E������
_� ��̀ �����
]�	���
��
�������� ��������
��K&0;'(1:
O;. F+F+%
G(*=,/
HI
J
K&0;'(1:
L;.2.74



���������	�
����
��	���������	�����	������	���	�
�������
�����������
��
�����������	������
���������������������	����������������
������	��	��
����
����	�	��������	����	���	��������� !"#�!$$�%%�!&'��(�")�*+'�)���),+� !"#�+ #�'%�-�./"#!''!��0)!)/+"�!"#�.1  +�2'��3�0)!)/+"�-��!4��5��"�%15(/))�#�,/)��)�/%�!66 /$!)/+"7�8��!'��$1''�") 9�,+'3/"&�+"�$+(6 �)/"&�)���:+'(�;<=�)+�'�&/%)�'�)��%��!&'��(�")%7�8��$+((/)�)+�%�'4/"&�)�/%�5�*+'��$+((�"$/"&�!"9�!$)/4/)/�%�+"�)��� !"#�6!'$� %7>������?���>������@	����A�	
���>������B�C<DEFG7HHI��	����IJB�KLHHH;EG>�������M���
�B�L!/#



EL 6565

EL 6435

MPL 105

MPL 107

MPL 139

MPL 106

MPL 95

ML 6275

ML 6395

454000 456000 458000 460000 462000 464000 466000
6

4
4

6
0

0
0

6
4

4
8

0
0

0
6

4
5

0
0

0
0

6
4

5
2

0
0

0

0 1,000 2,000 m

EPEPR Project Area

MPLs

MLs

ELs

Watercourse

Town

homesteads

White Dam Tracks

Roads

Highway

Local road

Track

Legend

D:\J26001 - WDGM Support (PacGold)\3. GIS\3.07 QGIS\PacGold - White Dam North and Rolling EPEPR.qgz

Figure 03 - Land accessDate created: 08/02/2026
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Figure 05 - Drilling
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Figure 06 - TopographyDate created: 09/02/2026
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Figure 07 - Surface

Geology
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Figure 08 - Regional
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Figure 09 - Local

Hydrology
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Figure 10 - Regional

Groundwater Settings
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Figure 11 - Local
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Figure 12 - SA Native
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Figure 13 - Flora Site

Locations

Date created: 09/02/2026
Created by: Willy Van Vaerenbergh
EPSG:28354
Datum:GDA94 / MGA zone 54

Data Attribution
© Google 2026
© SA Government 2026
© Pacgold Limited 2026

White Dam North & Rolling
Prospects

2026 Exploration PEPR Scale (A4) 1:144842.614418

Pa
cg

ol
d 

Li
m

ite
d 

do
es

 n
ot

 w
ar

ra
nt

 t
he

 a
cc

ur
ac

y 
or

 c
om

pl
et

en
es

s 
of

 in
fo

rm
at

io
n 

di
sp

la
ye

d 
in

 t
hi

s 
m

ap
 a

nd
 a

ny
 p

er
so

n 
us

in
g 

it 
do

es
 s

o 
at

 t
he

ir 
ow

n 
ris

k.
 P

ac
go

ld
 L

im
ite

d 
sh

al
l b

ea
r 

no
 r

es
po

ns
ib

ili
ty

 o
r

lia
bi

lit
y 

fo
r 

an
y 

er
ro

rs
, 
fa

ul
ts

, 
de

fe
ct

s,
 o

r 
om

is
si

on
s 

in
 t

he
 in

fo
rm

at
io

n.



455000 457500 460000 462500 465000
6

4
4

7
5

0
0

6
4

5
0

0
0

0
6

4
5

2
5

0
0

6
4

5
5

0
0

0

0 500 1,000 1,500 2,000 m

EPEPR Project Area

WDGM_ELs

WDGM_MLs

Existing tracks

Exploration tracks

WDN Priority 1 Drill Holes

Rolling Drill Holes

WDN Priority 2 Drill Holes

Legend

P:\J26001 - WDGM Support (PacGold)\3. GIS\3.07 QGIS\PacGold - White Dam North and Rolling EPEPR.qgz

Figure 14 - National and

State Rated Flora
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Figure 15 - National and

State Rated Fauna
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Figure 16 - Cultural

Heritage Surveys and
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General Information

Purpose
This Radiation Safety and Protection Plan (RSPP) has been prepared by Polymetals Pty Ltd/Exco
Pty Ltd (Pacgold Ltd subsidiaries) as supporting documentation in the application for a Program for
Environmental Protection and Rehabilitation (PEPR), in accordance with the South Australian
Radiation Protection and Control Act (2021). Polymetals/Exco operates the White Dam mining
operation in central eastern South Australia, located on the Barrier Highway 70 kilometres west of
Broken Hill. Mining at White Dam took place between 2009 and 2017 during which time 2.7 Mt of
ore was mined from the Hannaford and Vertigo pits for 170,000 oz Au.

The White Dam operation continues to produce gold from the existing heaps. Pacgold has since
commissioned a SART copper plant on site which has significantly reduced CN consumption from
Cu in the heap and the Cu is now a valuable by-product in addition to gold. Surrounding the White
Dam Mine Leases (ML’s) and Mineral Processing Leases (MPL’s) are two large Exploration Leases
for minerals (EL’s) with a further EL to the south-west (Manna Hill East). Pacgold has an active
multi-metal exploration program within the ELs and MPLs and this RMP applies specifically to
potential exposure to naturally occurring radioactive materials (NORMs) that may be present within
rock formations during exploration surface sampling and drilling operations. Exploration programs
involving exposure to NORMs are expected to be intermittent and shall be assessed on a case-by-
case basis with regards to the isotopes present and their concentration. The management of any
program involving NORMs shall adhere to RPS 15 Safety Guide for Management of Naturally
Occurring Radioactive Material (NORM) published by ARPANSA and will be integrated with the
Company’s policies and procedures.

Radiation Safety Officer

RSO Name Email

Geoff Dean gdean@pacgold.com.au

Site Details

Site Address Radiation Source

White Dam & Manna Hill East Projects U and Th in subsurface rock and outcrop as
natural mineral accumulations.

Radiation Management Licence Number
Not Applicable.
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Site Plans
A site plan is included below. The work site relating to this RMP consists of a series of Mine Leases
(ML), Miscellaneous Purpose Leases (MPL) and two Exploration Licences for Minerals (EL)
designated part of PACGOLD’s White Dam Project, located immediately north of the Barrier
Highway in central eastern South Australia, approximately 70 km west of the township of Broken
Hill. The two EL’s total 439 km2 in area. A third EL is also included within the RMP work site
designation; EL 6946 (Manna Hill East Project), located 50 km south-west of White Dam on the
Barrier Highway. Uranium and thorium mineralisation occurs throughout the area, usually
associated with copper and gold mineralisation. Numerous historical mines, shafts and pits occur
within the project.

Figure 1: White Dam and Manna Hill East Project location diagram (tenements current Jan 2026).
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Training and Qualifications

Radiation Safety Officer Duties
The radiation safety officer advises employees and agents on radiation safety matters associated
with the practice. The name and contact details of the radiation safety officer will be updated by the
Project Manager if the name or contact details of the radiation safety officer change.

ON AN ON-GOING BASIS

On an on-going basis, the radiation safety officer must:

• provide, or arrange for the provision of, training about radiation hazards and safe working
practices;

• ensure that radiation doses a person could receive are within the limits prescribed by the
Radiation Safety Regulation 2010, and are as low as reasonably achievable; and

• if a user declares her pregnancy, ensure that, during her pregnancy, her radiation dose is
kept as low as reasonably achievable and below the radiation dose limits prescribed by the
Radiation Safety Regulation 2010 i.e. pro rata 1mSv per annum. Provided that work practices
are in compliance with this document and Company Safe Operating Procedures (SOP’s), no
special precautions need to be taken.

ANNUALLY

At the commencement of the practice and once every year thereafter, the radiation safety officer
must check, and record, that:

• all relevant staff have read, understood, and are complying with this radiation safety and
protection plan;

• all relevant staff have read, understood, and are complying with Company SOP’s.

REPORTING RESPONSIBILITIES

The radiation safety officer must report the following to the Project Manager:

• Any radiation incidents immediately;

• Any contravention of this radiation safety and protection plan and relevant radiation safety
standard;

• Any action that needs to be taken to achieve compliance with this radiation safety and
protection plan and/or relevant radiation safety standard;

• The effectiveness and extent of compliance with this radiation safety and protection plan on
an annual basis; and

• Recommendations about changes to the plan to ensure its continued effectiveness and that
the information it contains is correct by reviewing this radiation safety and protection plan on an
annual basis.
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Training Requirements
Training for specific Test Methods, as defined within the Scope of Work, shall comply with existing
training procedures. Technicians scheduled to undertake testwork associated with NORMs shall be
provided with additional internal training in the risks associated with radiation and any additional
procedures that may be required. Any staff not directly involved with the NORM sampling
procedures shall be informed of any affected work areas and provided with regular updates on the
program schedule through weekly safety briefings. Visitors and contractors on site when NORM is
being processed, handled or stored are to be informed of the potential risks and any off-limit work
areas during their initial induction or daily sign-in. All training is to be arranged by the RSO, who
shall be required to hold formal qualifications in radiation safety obtained via a recognised training
course approved by the South Australian Department of Health.

Risks and Risk Controls
Routes and Risk of Exposure to Radiation
As radioactive isotopes will not exist everywhere throughout the project area and are only expected
to occur rarely in significant concentrations, and as the very process of exploration is to find
economic concentrations of naturally occurring U, Th and other metals in rock outcrop and
unconsolidated sediments, identification of isotopes is critical to the risk management process. In
this situation, the use of a handheld scintillometer and standard geological mineral identification
techniques are the primary means of identifying when isotopes are present. Thorough
understanding of the previous exploration history and known areas of U/Th mineralisation is also
important for risk control.

The most likely mode of exposure to radiation from NORM is through skin contact from the direct
handling of rock chip samples or drilling product samples of high U/Th mineral concentrations (e.g.
from old mine waste dumps or from highly mineralised geological features in outcrop or drill
core/chips such as veins or breccias).

Dust generated from the cutting of diamond core samples or the sieving and bagging of dry hammer
drilling rock chips is also an exposure risk. When handling sample material of this type where
suspected radioactive isotopes are present, all materials should be handled wet where possible and
dust extraction employed. For example, wet cutting using specialised core cutting equipment
(Almonte saw) and wet sieving of hammer drill chips.

Disturbance of radioactive dust from old mine workings and dust generated from the breaking of
rock by hand held hammer in outcrop is a lesser mode of exposure. There may also be some
limited risk of exposure from the transport of samples in bulk if natural isotope concentrations are
very high in a sufficient number of individual samples and if exposure to sample material is over a
long enough period of time.

In-field and Sample Handling Controls
Early identification of radioactive minerals in the field will rely on mineral identification or likely U/Th
mineralised environment by the field geologist. Confirmation should then be by use of the handheld
scintillometer. Where isotope concentrations are considered significant, full PPE including
respirators should be used ensuring no direct skin contact with or dust inhalation from the sample
media.
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When collating samples for storage or when packing for dispatch transport, suspected high grade
samples should be separated where possible to avoid concentration of radioactive isotopes. This
may include the separation of high grade samples onto separate pallets, combined with low-grade
samples. Sample dispatch documentation should clearly state the possible presence of radioactive
material to assist courier and receiving laboratory risk management practices.

Administrative Controls
The RSO is central to the maintenance and implementation of the administrative controls around
undertaking any exploration field work that involves NORMs.

Risk Assessments
No field work will be authorised to start without a comprehensive risk assessment being conducted
by the Project Manager and presented to all relevant parties through a project toolbox meeting for
review and feedback. This process identifies any hazardous elements or concentrations likely to be
encountered, the use of diagnostic field equipment (scintillometer), specific safety controls and
sample management protocols. The risk assessment must be signed off by all personnel participating
in the field work and an electronic copy saved in the project folder before any work can commence. If
this process identifies that NORMs are likely to be present in the field and/or in field samples, then
the Risk Assessment must also be approved in writing by the Radiation Safety Officer (RSO) prior to
the field work commencing. The RSO must also be informed prior to any NORM entering the
warehouse from the field or leaving the warehouse on courier dispatch so that it can be checked for
appropriate documentation and any relevant safety warning labels.

Monitoring and Auditing
Prior to the commencement of field work or when storing or packing samples for dispatch involving
NORMs the work area shall be inspected by the RSO to ensure that:

 All equipment to be used has been background radiation tested and is functioning correctly.
 Any radiation monitoring devices are in place and functional.
 All personnel have been assessed as competent to work with NORM.
 The warehouse work area is clean with correct signage and barricading as required.

During field work programs the RSO will:
 Audit activities to ensure compliance with the RMP.
 Undertake radiation monitoring of warehoused samples and equipment..

On completion of the field work program the RSO will:
 Ensure that all monitoring programs are closed out, and that any environmental or safety

monitoring samples are sent for testing.
 Test that all equipment and the surrounding work area has been thoroughly decontaminated.
 Check that all samples have been appropriately stored, dispatched or disposed of.
 Ensure all relevant monitoring data has been recorded.

Sample Handling

All samples collected in the field are delivered to the warehouse. Where the presence of NORMs has
been confirmed in the field visually and/or by scintillometer, radiation levels are measured by the
Inventory Controller using a scintillation counter and recorded on the Sample Dispatch Form. Any
samples found to be emitting radiation above background levels shall be isolated and marked as
“potentially radioactive”. The Project Manager shall then be informed who will work with the RSO to
complete a detailed risk assessment before the sample can be processed.
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All samples related to any project involving NORMs are to be isolated via bunding (bench top and
area) in designated areas so that entry into natural water systems and drains is prevented. Solid
samples are to be kept moist where possible or sealed in plastic bags if dry to minimise the generation
of airborne particles and subsequent risk of exposure through inhalation or ingestion.

Document Control
All field and sampling procedures are contained within the existing Safety Management System.

Competence
Only employees who have been trained by the RSO and assessed as competent shall be scheduled
to undertake any field or sample handling work associated with NORMs.

Clothing
Any outer clothing worn during work associated with NORMs shall be kept on the premises for
cleaning through a commercial laundry service. New outer clothing is to be provided each day and all
used clothing checked for any residual radiation using a scintillation counter.

Cleaning and Program Completion
On completion of the field program the warehouse work area and any equipment used must be
thoroughly cleaned and decontaminated. The RSO shall assess and test the work area for residual
radiation to determine when the area can be brought back into general use.

Labelling
All samples shall be labelled with stickers or tags to identify them as containing NORMs or as
radioactive material. Labels shall be secured to the outside of any sample container prior to it leaving
the warehouse facility. Any waste generated during testing (core saw fines, core or rock fragments)
shall be isolated in labelled waste containers.

Monitoring
Annual monitoring of designated areas shall determine if there is sufficient air flow. Air quality
monitoring may be deemed necessary to quantify any airborne exposure.

Management of Waste
For each project involving NORM, a detailed waste management plan is to be prepared that outlines
the following:

 From which processes waste material is to be generated.
 The chemical and physical characteristics of any waste generated and quantities that are

likely to be produced.
 How the waste is to be stored, labelled, and kept isolated from other test material and waste

products that do not contain NORM.
 The methods of analysis to be used to determine the radioactivity of the waste products.
 The degree of dilution or decay time required for the waste material to be classified as non-

radioactive.
This plan is to be reviewed and approved in writing by the RSO prior to the commencement of any
work. Any non-conformance with this plan is to be reported immediately and work halted until a review
can be conducted and appropriate corrective measures put in place. A waste disposal register is to
be maintained that records the details of all waste material from a project involving NORM, regardless
of whether it is still classified as radioactive or not. This register is to be reviewed by the RSO at the
end of each project, and must contain the following details:

 The date on which the material was disposed of.
 The method or company used for disposal.
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 The radioactive isotopes contained in the waste.
 The quantity of material disposed of.

Emergency Procedures
It is the responsibility of the RSO to ensure that details of any NORM being stored or handled on site
are included in the list of major risks and hazards that is to be communicated to all personnel.

Emergency Evacuation Procedure
In the event of any emergency the alarm is to be raised through verbal communication to personnel
in the immediate area. In the event of an alarm all personnel, contractors and visitors are to leave the
building immediately via the shortest and safest route, and then assemble at the designated muster
points. Emergency Response Officers shall be responsible for collecting the Emergency Response
Register, name tags, the office attendance board, visitor book, portable first aid kits and oxy-viva.
Emergency Response personnel are also responsible for ensuring that all personnel have evacuated
the building. The Emergency Co-ordinator shall check that all personnel are accounted for and assess
the situation to determine whether anyone is unaccounted for, the location of the emergency and the
requirement for external assistance from emergency services.

The decision to re-enter the building during an emergency event should only be made if the
Emergency Co-ordinator deems that unaccounted for personnel are in immediate and extreme
personal danger. In this case, an Emergency Response Team will be nominated from the available
Emergency Response Officers to assist with firefighting and/or First Aid if safe to do so. Under most
circumstances, however, the building shall not be re-entered until it is deemed safe to do so.

Workplace Re-entry After Evacuation
Other than the nominated Emergency Response Team, no other staff are to re-enter the building until
the workplace is deemed safe by the Emergency Co-ordinator. This is not to occur until all hazards
have been identified and mitigation measures have been put in place to eliminate risk to any personnel
returning to work in the area. In the event that a hazard cannot be mitigated, the affected area may
be cordoned off and will remain isolated until appropriate control measures are implemented. The
following steps must be followed prior to declaring the building safe for re-entry after an evacuation:

 The hazard must have been identified.
 The hazard must have been dealt with.
 All spills must have been cleaned up and all vapours ventilated.
 All emergency stop buttons must have been reset, and all faulty or dangerous equipment must

have been isolated and locked out.
 Any NORM has been deemed by the RSO to be safely contained and radiation levels are

within normal operating standards.

Non-Emergency Incidents
Any environmental, near-miss or other non-emergency incidents involving NORMs shall be reported
to the RSO immediately to review the risk and appropriate response. Such incidents include, but are
not limited to:

 Incidents that have an adverse effect on the health and safety of any person or have the
potential to have an adverse effect.

 Any incident that has a negative impact, or the potential for a negative impact, on the
environment. This includes airborne contaminants and the release of NORM into the sewer
system.
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Examples of non-emergency incidents that may occur when working with NORM as part of a typical
geochemical sampling program include:

 The release of NORM into the stormwater drain due to inadequate bunding of the core cutting
equipment.

 Contamination of non-work areas due to improper hygiene measures (e.g., failing to remove
contaminated PPE) or poorly defined radioactive work areas.

 Release of airborne dust containing NORM due to poor housekeeping; i.e., slurry spills that
are left to dry rather than being cleaned up immediately.

 The contamination of samples from projects that do not involve NORM due to improper
sample storage or inadequate sample labelling; e.g., failing to place radiation warning stickers
on samples known to contain NORM.

Incident Reporting
Once an incident is reported, an investigation by the Safety Officer, RSO and relevant Project
Manager shall be conducted as soon as practical thereafter.

 The user is to immediately notify the Radiation Safety Officer or Project Manager
 A written incident report is to be produced by the Radiation Safety Officer and submitted to

the Chief Executive, South Australia Health within seven (7) days of the occurrence of an
incident. This report is to include:

 an incident description including details of the radiation apparatus or source involved and its
location;

 estimates of radiation exposure to individuals (if applicable);
 action taken; and proposals to prevent a recurrence.

Note: A radiation incident means an incident adversely affecting, or likely to adversely affect, the
health or safety of any person because of the emission of radiation.
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EPA R/exploration RMP#50993       

 
Date: 10th April 2026 
 
Willem Stoltz 
Manager 
POLYMETALS OPERATIONS PTY LTD  
PMB 23, Cockburn SA 5440 
 
Dear Willem, 

RE: Endorsement of Exploration Radiation Management Plan 
 
I refer to your email of 13 February 2026 regarding the application for endorsement of exploration 
Radiation Management Plan (eRMP) for the proposed exploration drilling program at White Dam North 
and Rolling Prospect (EPEPR Reference No EP-04039). 

 

In this area of known Uranium and Thorium mineralisation, located immediately north of the Barrier 
Highway in central eastern South Australia, approximately 70 km west of the township of Broken 

Hill. The two EL’s total 439 km2 in area. A third EL is also included within the RMP work site 
designation; EL 6946 (Manna Hill East Project), located 50 km south-west of White Dam on the 

Barrier Highway. 
 

The revised eRMP version 26 Mar 2026 supplied to the EPA on 26 March 2026 is endorsed for the 
purposes of the Radiation protection guidelines on mining in South Australia: Mineral exploration 2010 
published by the EPA. 

For further information on this matter, please contact us directly as per contact details in the email. 
 
Yours sincerely, 

 

Raj Sardana 

Radiation Protection Officer, Authorised Officer 
Industry, Mining and Radiation Science 
ENVIRONMENT PROTECTION AUTHORITY 


	EP-04039-EL6565-DEM Letter.pdf
	EP-04039-EL6565-Approved EPEPRedited&attachments
	EP-04039-EL6565-Approved EPEPRedited.pdf
	EPEPR Figure 03 - Land access_20260210_11_36_07
	EPEPR Figure 05 - Drilling Program_20260210_11_36_07
	EPEPR Figure 06 - Topography_20260210_10_32_01
	EPEPR Figure 07 - Surface Geology_20260210_10_32_01
	EPEPR Figure 08 - Regional Hydrology_20260210_10_36_09
	EPEPR Figure 09 - Local Hydrology_20260210_10_36_09
	EPEPR Figure 10 - Regional Groundwater Settings_20260210_10_49_50
	EPEPR Figure 11 - Local Groundwater Settings_20260210_10_49_49
	EPEPR Figure 12 - SA Native Vegetation_20260210_11_38_48
	EPEPR Figure 13 - Flora Site Locations_20260210_11_38_48
	EPEPR Figure 14 - National and State Rated Flora_20260210_11_38_48
	EPEPR Figure 15 - National and State Rated Fauna_20260210_11_43_01
	EPEPR Figure 16 - Cultural Heritage Surveys and Finds_20260210_11_44_19
	Pacgold SA Radiation Management Plan _Jan26_20260211_11_34_28 (1)
	EPEPR Figure 01 - Locality map_20260211_11_49_15 (1)
	EPEPR Figure 05 - Drilling Program_20260210_11_59_19
	Photo 1_20260210_12_52_10
	Photo 2_20260210_12_52_10
	Photo 3_20260210_12_52_10
	Photo 4_20260210_12_52_10
	SA EPA_Endorsement_exploration drilling program at White Dam North and Rolling Prospect_EPEPR Reference No EP-04039_20260413_07_26_47


