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����������	�
����������������
����������
���
�������������
�������������	������������������
�����
����������	������	��
���������
��
���������
���
�	������
��������������� �!��"���
��������	���������	��	�����#�	���������
$����������%��������������&���
#���	��'
���
������
�	�	��
������
��������������
��������#��������	������������������(	������
���
�	���
���������	����������#������)��
���	��	������������������������$�����	���������������	�������
��������������
��
���
���		�&�������#����������
���
����&�	����	���	��	����	�
�����������������	��������&&�����	�	�&&���������������*�������&&���	�&���#����������
���
���+��$�
���
��������������
�����
�
�����
�������	������������	���	�	���	��		�#����,-./01�23-234404�5677�8390�:0-;�7.1<�8.�2.=>.48��?��(&��
������
���
������
����	����	����&
�����@�
���
��	���������@�A�&��
��������������	��������B����
������������	���������	�����
������
���)��	�	�����
$���	���C����������
�����&���������
����	���������
�������������	����
��������	�����
��	��������������	�����������	�����C��		�&������#�����������	�
�����������������	���
���������#����������&
�������
����������		�
������������
���
��	�����������	�
�������#�&
������������	���
�����D��(&��
�����	�����
��	�������	������������������	��	����������
��	�����
%�����	����������
���������$�
����������
��E���
�	�	�������
�	�	�����	�����������	�����#��������&��#����#���	�����#��	&��������	�����
��#������&�����
����
�����������������
���
������
���(&��
����������&�����	�����
��	�������������	������#��
�	�������
�	�
�����	���
����������*�����������E�
����&����	��&
�������	��������	�&����������������&�����	�����
��	������������$�����������������������&��C�#�������)��	��	���
������
������
��������
�������
���
�����	�	�����
��	������	���		������F�����	�	����������������������������#���		�#���������������&�����������	�����
��	������G��H	������&���	�������	��&
���	��
��
�����
����$�
�����������
��		�	�#���������	������������
���
���
����)��	��
$���	����������#����
�����%��%�	��
�������
��		��IC��
��������	�	��������������J�K�&�����	����	��
�L��
�����	�����#��&�������	����
���������&���	�������	���+��$�
����������	��	����	��������������	������&
�	��
��������������
�����������	�&&�������&���	�������	���	��$����#��������	����
�������
�����*��������	�&���	�������	��#����	��$����#����J�K�&�����&
�	��	����	��
�L��
��������	��#�������������&
�����	�	������&��������&&����$�����M��N����	����	��
�����$�����
���O���
������	����	��#�������P������J����
�������	��
���
%	�#�	���E����	�������	����
���&����
��	��#���������&���������
���	������������������%��	�
����
�		��	��'	���$���
���������	��#��������������(����������������
��&&���	��#���������������	�
���
��
���������������
��	�
����	�	����
�&����
��
����+��$�
�������
��
������������������
��������������������
�����#���#	
#�����������	����	��	�

��������������
��		��Q�
�����
����
��	�&��������
�����	�
&����&���������
������#��������
������	����	��������	����#��#����&&�#������������(�����
�	�
�������	���#���$����#�����
�R����
������������
�����
�$����	����	���		���&����
���
#�����������	�	�����	��
��	�$�
�
��������	�
����
���	��������������
�����	��
���		������#���
���
�$����������������	����	���(�	����������������
�	�
��������#������		�
������������������
��
���	��
�������������		�
��&
����	������S��N���������
����
������������
�	����������&
���&����������	�����#
�	���������&
��������������������������
��H	����	����	��&
�����&��������&������
���
������
��������������������������������TU��!���	�������	��	�����#������������	������V��'W�J�����NW��
�L��
�����	��)������
�����
�L��
�����	�&
�������
������
��
��	�����#��#�	���������

����	�����	���X��	�������������
���	�	�����#�����������������	����
���������������
���������
��������#
��
�������	�	����������#	�����&�����#
��
�������	�	��������
������������&��������	���	��	����������#�Y�����)����V��
����R�����������W���#	Z���� � (������V��
����R�� P��#	Z���� � '�	��
�	�� W��#	Z���� � '��		����� ���#	Z���!���	�������	��	�����#�����������	���
��������	�������*������������



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

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

����$�%�� 
���� ����	���
���������	��������&���'����
� ��
	� � �����������
�

������� ��	��$����	���	
��	����������� �����
��������	���������(��)�������$�%�� ����
	���
������
�������	����� ��
	� ���	�� ��	�����*���������������� ��
	� � ����������	����	�������
������ ����	��������������������
���	�
������
�����&� �����������	�� ��������	�����������	����+��&������
������������������������ ��
	� �#&,������	�������)���	����������������������������	���������������-����	�����
��������������������	�������������������� ������	������������	�������		������������������ ��������������	����	����
�
�������	�����������������������	������������	�����
����	����	���������������������	���	������� ��
	� ��������������������������������������	������������ ��������������	������������	�����

�����������������������	���	����	���"��	������
���������� ����
���	������������
������������������.������������������	���	���	����	�� ����������	����	�����������������������	������	��
��� �	���	����	��	
 	���/��������	��������	�����	�����	��	����	�����������	��������	���	���	����	������
������	�����0'�����	����
���	����	�����	���	����	�������	�����
��������1��2��������	�������	������
���� �	�������������	
�	���������������������	�	����������������� ������������� ��
�������34�������
� ��	��
����	��	�����������	������
�����������	�5��	���������� 6�����	�7�8��9�
� ��	�:::::::::::::::::::::::::::::::::::::::::::� $���:::::::::::::��"��	��	�:::::::::::::::::::::::::::::::::::::::::::::� $���:::::::::::::�



��������	�
�	���
��������	����	������������	��
����
��������
��
�������������������� ��!��"#$%���&�'(%$)����%(��*�'�����������)'����+��
#�)��,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,���%��*,,,,,,,,,,,,,,,,,,,,,,�-"�)�,,,,,,,,,,���*�)������.)���'/0�-"��*1�"��()2� ���3���)�� � ��%(��*�� �!))�1��"��� �#��)��-)���������"(��*�&(41$"*+0��,,,,,,,,,,,,,,,,,� � -)������"�'"��� )��!��&(4+0�,,,,,������"�*���"�)�,,,,,,$"*��&56�$"*����+� � � �)'��$"�*���"�)�,,,,,�$"*��&56�$"*����+��78���������������"�'�����(()$��"�%�"(����')������#!�'!�4)�)��'�"(���'�����"�������)$%')�"�$���"����������"��'�#"��)�������"�%�)�%(�)�$����$%'��&'������+9������"��")��4�'����')����!"��$�)���������$%')����)���.)��$���:�"�$�$�)�����$%')�"����"(����$%'���!"������"�)�"�$����."(%"4()�"��"�'�����)���(�;)�0�<8��!����)�!�$�%��(�;)���"#$%���"���!)�'"�4���"�)�$�)���"�$�"((�#���!)�$)"$�"���"(�����%��(*��!)��)')��"�*�������)��"�$�#"�)�������!)�'�������������')�������"/)��("')9��!���#�((��"����*��!)��)=%��)�)�������')��"����)"$�(*�"."�("4()�4"'�)��"�"�$��%�������'��.)����!)�)��"�)��"(�����"�������)���.)�"�$�%�)�%(����$%'�9��!)�.�(%�)�����!)��"���#�((�4)��)$%')$�>?����@6��)�')���4*��!)����')��9��!)�'�������������')���'�����������"�����"�*�"�$��)'��$"�*���"�)9��!)�����"�*���"�)��������)$%')��!)�'"�'"������#!)�)���(*�("��)��4��)���)�"��9��!)��)'��$"�*���"�)�������"((�#�'���()�)�$)'���������������!)�'"�'"���"�$������!)�'������������"4�(�;)9��!)�'�������������)����$)�)�$)���%�����!)���;)�����!)�'"�'"��9��!)�)���)�������4)���������%������("����;)$�'"�'"��)��������!)��"�)�#��$��#9��!)����)������)'��$"�*�'�����������!�%($��)�)�"((*�4)�"4�%��ABC��!)����)��������"�*�'���������9��!)���((�#�����"4()�'"��4)�%�)$����)����"�)��!)���"�)����)������."���%����;)$�"���"(�9� �DEFGEHH�HIJK�LMNHO8�� P�� QR�� SP�� QRR�� SSR�� TPR�� PRR�� QRRR�� QPRR�� �UFIVEFW�HXEYK�LZEWHO�� QR�� Q[�� SP�� PR�� \P�� ]P�� QQP�� Q[R�� Q]P�� ��K̂G_̀ZEFW�HXEYK�LZEWHO�� QR�� QR�� QS�� QP�� SP�� TR�� aR�� PP�� bc�� �d8���"���"�'����������4���4*��("'����"������%����)����������"#$%�������!)��(��������!)�����"�*�4��e�����!)�'"�'"���#)��!��)f'))$��>66��4�:�%�)�"��()"���5�g��))������"#$%���"���!)�4"�)9��"�'"��)���("')$�$��)'�(*�������(:���".)(:����'��'�)�)��(�����#�((��
��'������9��("')���)�("*)�����$)"$�"���"(������!)��"#$%���"�$�'�.)��#��!�"������%�����5����������"#$%��9��("')����"���"(��'(��)���!"��5������������!)���$)�����!)�4��9��!)�5������'�.)������!)���$)��"�$�����������������"������)(����"�)��'".)������"���"(��"�$�������;)��$���9���������4()������"���"(�'����������"���)�#!)�����%���'�)����"#$%������%�)$����'�.)�����'"�'"��)�9���"((��"���"(��()����!"��>6���%�$���"*�4)����%�)$9��"��)��"���"(���"*��))$����4)��)'�.)�)$�"���!)��"#$%����)��()��"��%�$��!)�'"�'"��9�����("')�"$$�����"(�'"�'"��)�:�h!�((�#i�%�h�"�'".��*�����!)�)f�������'������:��("')��!)�'"�'"��)����)�"���"(��!�'/�"�$�'�.)��#��!�"������%��5�������"#$%��9��������!)$�'����������"."�("4():�����!�%($�4)�%�)$����'�.)���!)�'"�'"���������.�$)�"$$�����"(�!)"��"�$�4"'�)��"������"����!)����')��9��"#$%����!�%($��!)��4)�%�)$�������.�$)��!)����"(�'�.)�9�j�)�"������)$�$�#)(������$�����)"�%�)��!)��!�'/�)�������!)��"#$%���'�.)�9�-�������%��'"�'"��)������������'"�'"��)���"���"���51>����5������4)�#))��'"�'"��)�������).)���"�("��)�"�")��4�'��"��9�k8�������)'���)�$)$�������������)��)�"�%�)������!)�4���#��!�"�(������)�:�$�"(��*�)��!)����)�)�9� !)��'����������������'))$��������)�(*:��)��)�"�%�)��#�((��)"'!�5@6����5l6m�n9�
�!)���!"���)�����:��!�������!)�4)���#"*�������.)��"�!��)��/�((9�����"�*�4������"��)$�$%�����'�($�#)"�!)��



���������	�
����������	��������	����������������������
������	��	���������������	�����������	��	��������
����������	������	������	����������������������������������������	�����	���������	�	�����	����������	���	���������������	�������������������	�����
��	�	������	��������������	������������������������	��������	��������	����������	�	��������	��������	�������
��	�	������	���������������������������	�������������	�����	��	����	��	���������	����������������
�������������������������	� ������������	��������	��!"�#�	���	����������
������������	�������	���$��������	����	��$�%��	���������	������	������&��	����	������	��	���	��	�������������
��������	������������'�����������	������	�����	��������	����������	�����������	�	�������	��������������	�����("�#�	���	��������������	��������������	����	���������	����������������������� �������	������	������	��������		���������)��������	��	����	����������	��	�������	���
�����	��
����
�	��������
�����	���������������
����������	�����	�������	����	��	����������
���#�	���������	������	��������������	�����	���������	�����
�����������������������������	����	���	���������)	���������������	������	�����	�*+���������������������	������	��������������	���������������	��������������	����'
�	������������	������������	��	�������	��������������������������	�����������	����,+����������������������	���������	�
������
��������	�������������	��������������	�����-"�.���	����������������	��������	��	�����	����������	�����������������������	�����	�������������������������������	�����
��	����	�� � ��	��	�	������������/'������������������	��	����	��0+1����	���������	���2������	������
������������������������������������	����������������	������������	���	��������	����	��������	��	������	���������	��������	�����	���������	��������������	��������
�����	�������	��	�	�����������	��	�����������������	�
������������
����0+1����	���������	���2������	����	�
�����	���������	������	���	������	��������	������3"�4����������������	���������������
����)�����	���	������������5+�	��0+�������	����	�����������������������	����
�� �������	����������������	�����������������	���������������	���
������	�������������
���������������	�	�����	��������	��#����������	�����	��������������
������������	�����	���	�������������	�������	��	���������������������	����6"�4����	���������������	���
���������������������	��������������
������7�	�������������������	��	������������.����������	�����	���������	�����	����������
�����������������	������������������������
�������������������������
��������	������	����89"��������������	��������
���������	���������:��;�+)�����4�+���2������	���������	���	���2������	�������������	������������������
��
����������������	�����	��	��<�����	�������	�����	����������
���������	������	����	���	����	��	����������	���������	���
���	����������������	����
�������������
���	������������	�����	���	����	��	����	���������	������	��	���	��
�=� � ����	���:	������ >�+��
�?	���#������:	������ >5��
�?	���;���������� >����
�?	���;�	������ >����
�?	�����������������	�������
����������������	���������	��	���	���������88"����������	���������������������	������	���������	�������	�����������������������
�� ��	�������	������	���������������	�
�	��������������
���������������	��������
�����	��	������������@������ ����������
�������	�����������������
�����������������	�������
��������������	���������	���	���������������	��������	����������	��������	�������	����	���������������	���	������	�������	���������	��8A"�B�������������������	����������	����	��������������������������������������<�����	�������
����������������	��	����������������������	���	������������������	�������
�������



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

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

�����������	������������������������
������������������$���������
�����������������������������	�������
����������������������
���$+�������������������	���	
	�������������������������
��
	��
��	
�����������������
��	�
��������,
�	��������
��
���������������������
������������������"�����������*�����������������������������
����������������������������������������
��+-.-�������������������
��������%��
����/�����������������
�����
��������������������������������������������������������������
���'���
�������������������������	�	
�������/�����������������������������������������������
�����������������������
��
��	�	������������
��������������������������������������������
����������0����������������
�����	��
��
����

��������

	�������������������������������-%�������������
��	�	��
�����
��	�	����������������������
������������
��
��	�
������������
����������������������������������
�������	�����������1223435678�956:32;<74356:�=5<�>5?84<@�A5<47834@B�95CD5:436E�*����������

�	
�
���
��������%�	��������	��������	������	��������

�
��
��������������������
������
���
���������F	�������
������������������������������������������	�����������������
����������
��������������
��������	
��	������
����������	������������

������������	���G&����!H�������������������

�����������"��������0���������
�����0�	����������
������ IJKLMNJO� PJMKQ�RS�TLNUVK�0�	���������

�
� *�H�0�	�����W������ *�G�X����� H�*�Y����� H�Z&��G��/����������������������[
���	��������

�
��
������������������������������
����������������	�����������������������������������
�
��	������������������	���
����
���
������������
�����������
��\���
	�
�F	���������
�����������������	
������������������������	�����������	������
����������������������������������%�����������$���
��������	
���������������������������	��������������
������������������

���������������������F	�������������������������	���������
����������
�	�����������	
������������������������#H�����(H����������F	���������������������]�����
������]����
��
������������������������������
���������

��
��������%�	���������
��������������������������������	
��
������������������
��$�������������������������������������
	�����������
�	����
��������������������������������������
��!��\���������������
��������������������
�����������������
���������
������������������
�F	���̂�_+���̂�
���\��	���*̀�



����������	

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

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

������������������
���
��
	�����������������
����
�������
���������������������"�������������
	�����������#
��
���
��������������$������%���
����������������������������������&������������������ ����������	
�������������
������������������
�����
�����'������������
�����������
	��������������������
�����������������
����������������������������������������
���������
�������
����������������
�����(
���������
������������
������
����������)��������������������������������������
�������������#��*����##�����+$,-�.��/0��1���������
	�����������������
2������������������
������
����������������������������
����������
2����������%�����������
������������	�����������3�� �������
�����������������4������������
������������������������������
��������
2�������������������	�����5��.������������������
	�����%��������������
������6��������������������������������
	���������������������������������������������������������
��������2�������2���������������	
�������������
������
����

�7�����8���



����������	�
��
�����������������
�����������������������������������	
������	�����
������
��������
�����	
�������������
��������	�
��
���������	������� �!���� "!#�$��%��
�&����'�������%����	��������(%����	�
��
����%� �!�)��
����������������
�����������	�������	
�����*�����
�����������	�����������������
	�
������������������%��
�������		����������(%����	�
��
����+����� �!#�$*��������	�������������
�������%
����������	����������*��	
������������
�����������	�����������+�������+���������������
��������%
�����������*��������
��������������
����	
�������	��������������������,������	
���
������	����
���������������������	�������	�
��
���������������������%��
�&����'�����*��	����������� !������%�
�����������$�
���
��
���
�������������
��������
���������	
���
�����	�����������������������%
����&�����!������-�������������	���� .��/�������������	
���
�����	����
������������������������
������	����
�������������������������
���������
�����+������+�����%��������	�����������
������0��������������
������
�����������+�
������
����������������
��*������������������������������
��������%�������������	�
��
��������
��������������	������������'�������1��0����
���������	�
��
��
�2�
�������������������	�
��
�	���"�����&������*�������		�����������������
�����	�������	
��������������	����
�������%
��������������
�����	�������	
������������������
���%�
��!��������%�
��������		����������3��
������	��������������+�����������%�������
���������	���������%�
��	�������������������-����4
���������$�
������5����
�3��
����3�
��
������������.��(����������*��������	������������������������������������������
�����
���������������%���������3��
����������������������	��������
������������
����
�������������������6��7��	��������������		���������		���8*�4�!&�����9�!�
�2�
��������������
�����
�2�
�������%�
�����	�
�����
��
�	����������������������

���������������7��	�����		���������
���������������������������������
�����������������
����������
����������
���
������������(���������������%�������
���
�����������������
��������������%�����	���
�����	����������������������: ������8��
����� "!�� ��;����<
������8��
����� �= ��;����4���	��
�� �!���;����4��������� �& ��;����>���������?��������
������������	����%�
��
�	�	
������������������
�������������%�������
*���������	�
��������%��������������������?���������������������������
�@�����/����?������4������A��(��	�������	������
��
������������������������������������
��
�������	����B�	����������
������
���������
��	�
����
���
���
���4���������
����%���
�������
�������������
��������
������
������������C+������
��%���
��
���%�
���
��
��������
���������������D)��E��������������	�
��
�	���������*����������������������
������������������"!������!�	�
������������������	�
����������	
���
�������������
������	����
�������������
�����
�F
������F��
������������	
��������%
������������
�����%�����
��������
�����
��
%����
��%%��DD��(���
��
�������
������
����	�
�������%��������	�������%�������*�������
���
��������������	���
��������%�
�������
������	����������������������������	%�����������%�����	
�������������������
��B���
�����	����������������������������������
������������%��	�
�������������������������(�������������������������
���
��������	������������������F4���
��7��	�������B���
��@�
�������F�<�����������*�����	����
����������������	*��
�	
��������
���
�	
��������	�����7��	�����������������������	
�������������	��������	
����������
�����������������
�������%���
�����%�
������
����������������7����������������
��%���
�����	
������������������
������������%�
�%����������
�����*��
����		�����������%�	
���
����+���������������
������
������F�����������F��������������
���-�
�����
�������
������
��F�
����������������*�����
������������������������������
���-%
�����������.��������������������������
�������������	
�������3��
��������	����	������
������
�������������������		�
����������
�����
����*����
��	������������������������%�
�
�	��*�



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



������������	�
���������������������������������������������������������������������� �����!�"��#�����$%$�����������&���'��������#��&�"���(��&�����)�� �*��)��������������������"����%++,�������������!�"����)�-���������.�����/��������������� ����"����0��'�������1��������������������#2�������3�����)�*�������)����-�����%++$��-����#�����(��&�����)�� �'��������������4����-�������2�����5�����#�6��*������������*��7�������%++8��������������������2����� �����������������������������������������9�:�3��"�������� �0������� 3���"�����#)������0��/�����&����������5���*�������9�2�����%;<=>��������������%++$��/���#"���"��� ����������������"�������30:�/�"�����"�� 3�4��������������)��9�"��!���������������������������%++,�������������5���#2�����?@�==;��(��&�����)�� � �*���������'���������!���������������������������%++A�������������5���#2�����?@�B;%��(��&�����)�� � �*���������'����������.���&������/�5�����5����?��/��������%++$����������������������&�� ����������� ��������)����������601*0�=%>C8D������%%%A<%%=>��������E/��%++B��/���3��"��"������4��F�� ������������������������2���� 3�4��"��������0���0�4����*�"����������������E����7�*��*������*��7�����������0�6��������F��%++;��/���� �����������3��"�����
��������$+=��-#(���/���-����#�����(��&�����)���E)�F��%++=��-��!������������������4��F��7���������*������*�������E���������������0�6��������F��%<++B��-�����G��������� �  �"���")�� �����"�������������"�����HIJ�������F����0�6�������*��7������� C���D��#"���"������������������ �������������E��������"��3�4��"��������� ?������������-���������;;<+,��7�����������5����2�������/��*��"�����%++$��������������2������������)���'��������!�"�������0�K�$%%<+$��-����#�����(��&�����)��'��������������4����-������9!���%++A������������������&����"F����&����"F�9�����)�!�"��������L�� ��&����������9�2��#�����(��&�����)��*��"�����/���7��?�� ���E�#��2����������7�������%++$���#2����"���������������� ����"�������'��������!�"�������0�K�$%=<+$��-����#�����(��&�����)��'���������� �����4����-�����*��"�����/���7��?�� ���#��!���������E�#��2�����%++$4��#2����"���������� �"����)�� ��������'��������!�"�������0�K�$%B<+$��-����#�����(��&�����)��'���������� �����4����-�����



����������	�
�	����������������������������������������������������������������������  �����!�"�#��$���������������%�&�����!�����������'�%(� ���)���������$)'�)��'�� ���������#��$�������*�����	�  �+,+�+-.���%�/	�%���
��� �	��!���)� �(	�0�*�	�����1�/����������������� ���������������������$��%������+,����� �����&��/2��������%��&�$�	�3��&�����(�������('����%(������4##������,��%5���������'��(�$�� ����������)'���4������'�#��6�#���)$����� ��)�$�'	��'�&�	�!���7�/48�.++�������������49�%�/�����������
���%������3%0��4��)��'�� 9���)�$���������&������%��&�$���.::�4��7����%�����	���')��)�	������7�/48�.+;�������������49�%�/�����������
���%������3%0��4��)��'�� 9���)�$���������&������%��&�$���.::�4��7����%�����	���')��)�	������7�/48�.+��������������49�%�/�����������
���%������3%0��4��)��'�� 9���)�$���������&������%��&�$���.::�4��7����%���������')��)�	����������1�&����$6������'��(�7������6��������/2��������#)�'�$�����������%������ 3��&�����(�/2�����������')��)�	������<!��9�&��5=�9(�6	�9�</��=����.��>?@ABCD�EFDGFHIJ?K�LB?MNFFOP�QRSTU@VWX�4���������� 9������'�����$)'�)��'�/�����������%��&�$�	�!���$���4�Y��*����	�0�8�	�
����9���������	����9�$���������%��8�'��������-������ �������� %�'�����������5����"���5�������� ���'��'�������&���%���8����� )�'�$�������� ��� �����&��/2��������4Y�%�����������''�3��&�����(��!���$�	�4�Y��



 
LIVESTOCK CARCASS COMPOSTING BEST PRACTICES  

Composting of livestock carcasses is a biological process in which naturally occurring microorganisms 
convert organic materials into a soil-like material called compost. More specifically, mortality 
composting can be described as the above ground burial of dead stock in a mound of combined 
plant/carbon material (like sawdust or shavings) and manure. Sufficient supplemental carbon is required 
around the carcass to absorb bodily fluids and prevent odors from escaping the mound.  

Mortality composting is generally conducted in 3 stages. In the first stage of composting, the pile is left 
undisturbed as soft tissue decomposes and bones partially soften. The compost is usually moved, 
turned, or mixed to begin the second stage, during which time the remaining materials break down 
further. Following completion of the second stage, the final composting process is completed with the 
curing/storage phase. The result can be a high-quality compost that can be sold or utilized on-site. Small 
fragments of bone might still be present in the final product, which can be sifted or highlighted as part 
of the natural process. 

Select An Appropriate Composting Site 

The site should be located in an area with low soil permeability and be protected from run-on/run-off 
precipitation. 

Additional considerations: 

• Functional compost piles will not have leachate or effluent around the base. 
• Construct piles and windrows to run in parallel with the land’s slope. 
• The water table at the site should be at least 6ft below the surface. 
• The site should not be located within a 100-year floodplain. 
• The site should not be within 300ft of surface water (canals, rivers, streams, wells). 
• Run-off from the composting facility during a heavy rainfall event should be directed to an 

effluent pond. 
• Well-functioning compost piles should have minimal odor. However, consideration should be 

given to prevailing winds and proximity to neighbors in order to prevent potential odor 
problems.  

• Actions should be taken to shield composting site from public view 

 

Step-By-Step Carcass Composting  

Construction of the pile requires large quantities of a carbon material, such as manure. A minimum of 
13-16 cubic yards is recommended to establish a composting pile for a 1000 lb carcass: approximately 
12 feet wide by 6 feet tall, with length depending on the animal(s). 

 



   
 

   
 

The following process for conducting a mortality composting pile are recommended: 

Step 1: Establish a 5-12” deep base layer of relatively dry carbon material such as wood chips or yard 
trimmings. The width of the base layer should be wide enough to accommodate the carcass with a 
minimum 24" of space.  

Step 2: Cover the carcass with a combination of homogenized plant material and manure/bedding to a 
depth of 24” or greater. The material used to cover the animal should be damp to enhance the 
composting process. The material should feel moist but not be too wet. Composting material should be 
considered too wet when water can be squeezed from it. Similar to building a fire, there also needs to 
be some permeability and air flow through the pile for the reactions to occur. 

Step 3: Leave pile undisturbed for a minimum of 4 months (in ideal conditions, a 1000# carcass can be 
fully composted in 4 weeks). Now that the carcass is properly enveloped, the process of composting 
takes 4-12 months depending on the size and mixture.  Throughout this period, the pile should be 
monitored regularly, adding more cover when necessary.  During this time, microbial activity from 
bacteria and fungi are reducing/decomposing the carcass and tissue to a homogenous organic material.    

Step 4:  When the soft tissue has completely decomposed (ideally 4-6 weeks) the pile can be turned to 
complete the composting process. This will likely result in a second heating process. 

Step 5: Leave it to cure for a minimum of 4 weeks before harvesting the compost.  

Additional Note: Although the composting process is complete, fragments of large bones of adult cattle 
may still be present, but the bones should be free of soft tissue and harmful pathogens.  

Monitoring Process 

• Composting temperatures should be monitored daily from several points at depths of 1 ft and   
3 ft.  Multiple sites within the pile should be marked and used for daily readings. 

• The heat required for the inactivation of pathogens is a function of both temperature and length 
of time.  Temperatures must reach 132-145oF (55-65oC) for approximately 3 days or 110 oF for 10 
days to sufficiently kill most pathogens. To achieve an effective pathogen kill, all materials in the 
compost pile must be exposed to high temperatures for prolonged periods.  

• Visit the composting rows frequently to ensure there is no odor or liquid leaking from the pile. 
Add more carbon material or manure, if needed, to cover the carcass(es).  

• After several days of high temperatures (131- 145 oF), check for remaining soft tissue. If none, 
the pile can be turned as described above.   

 



   
 

   
 

Health and Safety 

A compost pile contains living microorganisms including molds, bacteria, fungi and protozoa. These 
microorganisms can cause adverse reactions, particularly in people with a weakened immune system. 
The following precautions should be followed when handling dead stock or compost materials.  

• Wear gloves 
• Wash hand after handling  
• Avoid breathing dusts or mists created by the composting process 
• Wash work clothing regularly 



02.04.17 Rules Governing Dead Animal Movement and Disposal 
Minutes of April 6, 2022, 9:00 am 

 
Host/Facilitators: Lloyd Knight, ISDA 
   Dr. Scott Leibsle, ISDA 
   Chanel Tewalt, ISDA 
 
Stakeholders Present: Tricia Hebdon, IDFG 
   Marvin Patton, Milk Producers 
   Mary Anne Nelson, IDEQ 
   Bob Nearabout, Idaho Dairymen’s Association 
   Garret Visser, Wildlife Federation 
   Cameron Mulrony, ICA 
   Steve Maggard, Simplot 
   David Callister, U of I Extension 
   Sawyer Fonnesbeck, U of I Extension 
   Joel Packham, U of I Extension 
 
Department Staff: Dallas Burkhalter 
   Scott Barnes, DVM 
   Katy DeVries 
   Pamm Juker 
  
 
Lloyd Knight called meeting to order.  Will be taking comments until April 29th. Look forward to all 
comments.  
 
Dr. Leibsle stated no comments have been received. Has been misunderstandings of what constitutes 
composting as opposed to just a pile of dead’s. Three references on composting have been posted 
including NRCS Composting Guide, Colorado State University Composting Manual and Victoria 
Composting Guide. Need to incorporate a protocol so people have something to follow. Opened for 
discussion as to whether needed or not.  
 
Bob Nearabout - How will they be referenced? 
 
Dr. Leibsle - In Dairy standards there are requirements for best management practices.  A protocol will 
just be added as guidance, not a requirement.  
 
Bob Nearabout – See no problem if just used as guidance. As an industry have complaints been filed on 
composting? 
 
Dr. Leibsle - Have had no complaints on improper composting. 
 
Cameron Mulrony – Guidance would be the way to go rather than a standard.  
 
David Callister - Like the idea of guidance.  
 
Dr. Leibsle – Will create a short general checklist.  



Marv Patton – As State Veterinarian is that appropriate with disease control? 
 
Dr. Leibsle – Depends on protocol. Elevate internal temperature to denature pathogens. Will be added 
to “Incorporate by Reference” section. Once developed, will post guidelines for comments. 
 
Dr. Leibsle - Burial setbacks. Should it be standardized?  
Bob Nearabout – Same as in composting, not dead composting? 
Dr. Leibsle – No, they are not. Nutrient composting is different from dead composting.  
Marv Patton – Difference is distance from the well. Part of it falls under county jurisdiction.  I would 
recommend leaving it the way it is.  
 
Mary Anne Nelson – Recommend moving Section 10, a, b, and c to introduction section.  
 
Bob Nearabout – Who is in charge of enforcing transporting dead animals? 
Dr. Leibsle – ISDA 
 
Any questions on language in the rule to discuss? 
 
Last meeting it was mentioned that Idaho has CWD in wild cervids. Issue is if disposing of carcasses with 
CWD, wild or domestic, what are acceptable methods of disposal. Two landfills are approved to accept, 
Pocatello and Burley. Plan for now is to add language “must be disposed of by method approved by 
Administrator” and work on developing a protocol. It can be modified in the future.  
 
Tricia Hebdon – Fish & Game is looking at development of different type of landfill design in southern 
half of state to accept carcasses. Working with waste managers in north Idaho, carcasses are currently 
going to Montana. Looking at putting dumpsters on landscape areas for disposal.   
 
Garrett Visser – Flexibility as Administrator. Develop guidelines as it comes along?  
 
Dr. Leibsle - Main intent is ISDA be notified. Then discuss case by case, acceptable method of disposal.  
 
Open for discussion. 
 
All rule drafts, proposed and pending, meeting minutes, guidelines, are posted and will remain posted. 
 
Garrett Visser - How will hunters know where to dispose of carcass? 
 
Tricia Hebdon – Currently animals have to be tested. Hunters can check website for results. They will be 
notified, and F&G will work with hunters.  
 
Meetings are recorded including chat comments.  
 
Meeting adjourned. 
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02.04.17 – RULES GOVERNING DEAD ANIMAL MOVEMENT AND DISPOSAL 

 

000. LEGAL AUTHORITY. 

This chapter is adopted under the legal authority of Sections 25-203 and 25-237, Idaho Code. (        ) 

 

001. TITLE AND SCOPE. 

 

 01. Title. The title of this chapter is “Rules Governing Dead Animal Movement and Disposal.” 

    (        ) 

 

 021. Scope. These rules govern the management, movement and disposal of dead animals. (        ) 

 

002. WRITTEN INTERPRETATIONS. 

There are no written interpretations of these rules. (        ) 

 

003. ADMINISTRATIVE APPEAL. 

Hearing and appeal rights are set forth in Title 67, Chapter 52, Idaho Code. There is no provision for administrative 

appeal before the State Department of Agriculture under these rules. (        ) 

 

001004. INCORPORATION BY REFERENCE. 

IDAPA 02.04.17 does not incorporate any materials by reference. (        ) 

 

005. ADDRESS, OFFICE HOURS, TELEPHONE, FAX NUMBERS, WEB ADDRESS. 

The Idaho State Department of Agriculture central office is located at 2270 Old Penitentiary Road, Boise, ID 83712-

8298. The office is open from 8 a.m. to 5 p.m., except Saturday, Sunday, and legal holidays. The mailing address is 

PO Box 7249, Boise, Idaho 83707. The phone number is (208) 332-8500 and the fax number is (208) 334-2170. The 

Department web address is https://agri.idaho.gov/. (        ) 

 

006. PUBLIC RECORDS ACT COMPLIANCE. 

These rules are public records and are available for inspection at the State Department of Agriculture and on the 

internet. Official copies may be obtained from the Department of Administration, Office of Administrative Rules. 

   (        ) 

 

002007. -- 009. (RESERVED) 

 

010. DEFINITIONS. 

 

 01. Abandon. To desert or intentionally leave a dead animal without proper disposal as provided in 

these rules.  (        ) 

 

 02. Air Curtain Incineration. A mechanical process of incineration by which super-heated air is 

continuously circulated to enhance combustion. (        ) 

 

 03. Burial. Interment of a dead animal below the natural surface of the ground. (        ) 

 

 0304. Burning. The act of consuming or destroying by fire with or without the use of an accelerant. 

   (        ) 

 

 0405. Composting. The biological decomposition of organic matter under controlled conditions. 

   (        ) 

 

 0506. Dead Animals. Carcasses and parts of carcasses from dead animals including domesticated 

livestock, sheep, goats, poultry, pets, and commercial fish. (        ) 

Commented [LK1]: Discuss – is there a composting 
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 07. Dead Animal Emergencies. Those situations involving dead animals that may require 

extenuating disposal measures as determined by the Administrator. (        ) 

 

 0608. Decomposition. The decay of dead animals under natural conditions. (        ) 

 

 0709. Digestion. A process by which organic matter is hydrolyzed. (        ) 

 

 10. Disposal. The management of a dead animal. (        ) 

 

 0811. Domesticated Livestock. Bovidae, suidae, equidae, captive cervidae, camelidae, ratitidae, 

gallinaceous birds and captive waterfowl. (        ) 

 

 0912. Harvested. Domesticated livestock killed by a person if any portion of the carcass is salvaged.  

   (        ) 

 

 1013. Incineration. The controlled and monitored combustion of dead animals for the purposes of 

volume reduction and pathogen control. (        ) 

 

 1114. Pets. Cats, dogs, and other non-human species of animals that are kept as household companions. 

   (        ) 

 

 1215. Rendering. The process or business of recycling dead animals and animal by-products. (        ) 

 

 1316. Sanitary Landfill. A solid waste disposal site permitted or approved by the Idaho Department of 

Environmental Quality. (        ) 

 

011. EXCLUSIONS. 

The following establishments and animals shall be are excluded from the provisions of these rules. (        ) 

 

 01. Slaughter Establishments. Establishments that slaughter livestock for human consumption. 

   (        ) 

 

 02. Free-Ranging Wildlife. Non-captive wildlife or wild fish. (        ) 

 

 03. House Pets. House pets less than one hundred (100) pounds in weight. (        ) 

 

 04. Pets Buried in a Licensed Pet Cemetery. Pets of any weight buried in a licensed pet cemetery.  

   (        ) 

 

012. -- 019. (RESERVED) 

 

020. ABANDONMENT OF DEAD ANIMALS. 

No person who owns or is caring for an animal that has died shall may abandon the dead animal. Animals that are 

being disposed of by decomposition in accordance with these rules shall are not be considered abandoned. (        ) 

 

021. -- 029. (RESERVED) 

 

030. DISPOSAL OF DEAD ANIMALS. 

Dead animals shall be disposed of within seventy-two (72) hours, by one of the following methods, after knowledge 

of the death of the animal or as provided by the Administrator. No person shall dispose of a dead animal on the land 

of another without the permission of the property owner. Disposal shall be by one (1) of the following methods:(        ) 

 

 01. Dead Animals on Federally Managed Land. Animals that die on federally managed rangeland 

from causes other than significant infectious or contagious diseases or agents shall be disposed of as provided by the 

rules and regulations of the responsible land management agency. (        ) 
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 02. Disposal Methods Determined by the Administrator. The Administrator may determine the 

appropriate method of disposal for animals that die of significant infectious or contagious diseases or agents. (        ) 

 

 03. Rendering. If a licensed and approved rendering facility accepts the dead animal, rendering is an 

approved method of disposal. (        ) 

 

 a. When carcasses are held for pickup, the site shall be screened from public view, in a dry area and 

not in a water runoff or drainage area. (        ) 

 

 b. Run-off from the holding area must be contained. (        ) 

 

 04. Burial. Dead animals shall be buried to such a depth that no part of the dead animal shall may be 

nearer than three (3) feet to the natural surface of the ground. Every part of the dead ani mal shall be covered with at 

least three (3) feet of earth. The location of a burial site shall be: (        ) 

 

 a. At least three hundred (300) feet from any wells, surface water intake structures, and public or 

private drinking water supply lakes or springs. (        ) 

 

 b. At least three hundred (300) feet from any existing residences. (        ) 

 

 c. At least fifty (50) feet from property lines. (        ) 

 

 d. At least one hundred (100) feet from public roadways. (        ) 

 

 e. At least two hundred (200) feet from any body of surface water such as a river, stream, lake, pond, 

intermittent stream, or sinkhole. (        ) 

 

 f. Burial sites shall not be located in low-lying areas subject to flooding, or in areas with a high 

water table where the seasonal high water level may contact the burial pit. (        ) 

 

 05. Disposal in an Approved Sanitary Landfill. Arrangements shall be made with a city, county, 

regional, or private landfill official in order to dispose of a dead animal in a city, county, regional, or private landfill. 

   (        ) 

 

 06. Composting. (        ) 

 

 a. Composting of dead animals shall may be accomplished allowed in a manner approved by the 

Administrator. 

   (        ) 

 

 b. No composters that have been approved by other agencies shall begin composting dead animals 

without the approval of the Administrator. (        ) 

 

 07. Digestion. Digestion of dead animals shall may be accomplished in a properly designed and sized 

dead animal digester approved by the Administrator. (        ) 

 

 08. Incineration. (        ) 

 

 a. Incineration of dead animals shall be accomplished in an approved incineration facility, or by a 

mobile air curtain incinerator at a site approved by the Administrator. (        ) 

 

 b. The incineration shall be thorough and complete, reducing the carcass to mineral residue. (        ) 

 

 09. Burning. Open burning of dead animals is not allowed, except as authorized by the Administrator, 

in coordination with the Department of Environmental Quality. (        ) 
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 10. Decomposition. Animals that die on private or state rangeland, except domesticated livestock that 

are harvested, from causes other than significant infectious or contagious diseases or agents may be left to 

decompose naturally provided that: (        ) 

 

 a. They are at least one thousand three hundred twenty (1,320) feet from any wells, lakes, ponds, 

streams, surface water intake structures, public or private drinking water supply lakes, springs or sinkholes.  (        ) 

 

 b. They are at least one thousand three hundred twenty (1,320) feet from any public roadways. 

   (        ) 

 

 c. They are at least one thousand three hundred twenty (1,320) feet from any residence not owned by 

the owner of the dead animal. (        ) 

 

 11. Allowance for Variances by the Administrator. The Administrator may grant written variances 

to the requirements of Section 030 on a case-by-case basis. (        ) 

 

031. -- 039. (RESERVED) 

 

040. MOVEMENT OF DEAD ANIMALS. 

No dead animals shall may be loaded into the same vehicle with live animals. (        ) 

 

 01. Vehicles Used for Transporting Dead Animals. Vehicles used for transporting dead animals 

shall be constructed and maintained, or be prepared prior to receiving dead animals into the vehicle, so that no liquid 

or fluid from the dead animals is allowed to drip or seep from the vehicle during transport. (        ) 

 

 02. Dead Animals Concealed from View. Dead animals shall be concealed from public view during 

transportation.  (        ) 

 

 03. Direct to Destination. Vehicles hauling dead animals shall travel to their destination directly. 

   (        ) 

 

 04. Disinfection. Vehicles that have hauled dead animals off an owner’s property shall not be used to 

haul live animals, feeds or similar commodities to the property of another person until they have been thoroughly 

cleaned and disinfected. (        ) 

 

 05. Transport of Dead Animals. No person shall may transport a dead animal across or through the 

property of another person without the landowner’s permission. (        ) 

 

041. -- 049. (RESERVED) 

 

050. DEAD ANIMAL EMERGENCIES. 

Dead animal emergencies are those situations involving dead animals that have been determined by the 

Administrator to require extraordinary disposal measures. (        ) 

 

 01. Situations Requiring Extraordinary Disposal Measures. These situations include, but are not 

limited to, the following: (        ) 

 

 a. Situations where one (1) or more animals die of an infectious or contagious disease or agent that 

may pose a significant threat to humans or animals; (        ) 

 

 b. Situations wherein the number of dead animals is large enough to require extraordinary disposal 

measures.  (        ) 

 

 02. Administrator to Determine Disposal Methods. The Administrator may employ exceptional or 

extraordinary methods of dead animal disposal as necessary to protect the health and welfare of the human and 
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animal populations of the state of Idaho. Such methods may include, but not be limited to: (        ) 

 

 a. Open burning; (        ) 

 

 b. Pit burning; (        ) 

 

 c. Burning with accelerants; (        ) 

 

 d. Pyre burning; (        ) 

 

 e. Air curtain incineration; (        ) 

 

 f. Mass burial; or (        ) 

 

 g. Natural decomposition. (        ) 

 

051. -- 999. (RESERVED) 
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02.04.17 – RULES GOVERNING DEAD ANIMAL MOVEMENT AND DISPOSAL 
 
000. LEGAL AUTHORITY. 
This chapter is adopted under the legal authority of Sections 25-203 and 25-237, Idaho Code. (        ) 
 
001. TITLE AND SCOPE. 
 
 01. Title. The title of this chapter is “Rules Governing Dead Animal Movement and Disposal.” 
    (        ) 
 
 021. Scope. These rules govern the management, movement and disposal of dead animals. (        ) 
 
002. WRITTEN INTERPRETATIONS. 
There are no written interpretations of these rules. (        ) 
 
003. ADMINISTRATIVE APPEAL. 
Hearing and appeal rights are set forth in Title 67, Chapter 52, Idaho Code. There is no provision for administrative 
appeal before the State Department of Agriculture under these rules. (        ) 
 
002004. INCORPORATION BY REFERENCE. 
IDAPA 02.04.17 does not incorporate any materials by reference. 
The following documents are incorporated by reference into this chapter: 
 

01. Livestock Carcass Composting Best Practices. 2022.  This document can be viewed online at 
(weblink)  (        ) 
 
005. ADDRESS, OFFICE HOURS, TELEPHONE, FAX NUMBERS, WEB ADDRESS. 
The Idaho State Department of Agriculture central office is located at 2270 Old Penitentiary Road, Boise, ID 83712-
8298. The office is open from 8 a.m. to 5 p.m., except Saturday, Sunday, and legal holidays. The mailing address is 
PO Box 7249, Boise, Idaho 83707. The phone number is (208) 332-8500 and the fax number is (208) 334-2170. The 
Department web address is https://agri.idaho.gov/. (        ) 
 
006. PUBLIC RECORDS ACT COMPLIANCE. 
These rules are public records and are available for inspection at the State Department of Agriculture and on the 
internet. Official copies may be obtained from the Department of Administration, Office of Administrative Rules. 
   (        ) 
 
003007. -- 009. (RESERVED) 
 
010. DEFINITIONS. 
 
 01. Abandon. To desert or intentionally leave a dead animal without proper disposal as provided in 
these rules.  (        ) 
 
 02. Air Curtain Incineration. A mechanical process of incineration by which super-heated air is 
continuously circulated to enhance combustion. (        ) 
 
 03. Burial. Interment of a dead animal below the natural surface of the ground. (        ) 
 
 0304. Burning. The act of consuming or destroying by fire with or without the use of an accelerant. 
   (        ) 
 
 0405. Composting. The biological decomposition of organic matter under controlled conditions. 
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   (        ) 
 
 0506. Dead Animals. Carcasses and parts of carcasses from dead animals including domesticated 
livestock, sheep, goats, poultry, pets, and commercial fish. domestic livestock including, but not limited to: bovidae, 
suidae, equidae, captive cervidae, camelidae, ratitidae, gallinaceous birds and captive waterfowl. (        ) 
 
 07. Dead Animal Emergencies. Those situations involving dead animals that may require 
extenuating disposal measures as determined by the Administrator. (        ) 
 
 0608. Decomposition. The decay of dead animals under natural conditions. (        ) 
 
 0709. Digestion. A process by which organic matter is hydrolyzed. (        ) 
 
 10. Disposal. The management of a dead animal. (        ) 
 
 11. Domesticated Livestock. Bovidae, suidae, equidae, captive cervidae, camelidae, ratitidae, 
gallinaceous birds and captive waterfowl. (        ) 
 
 0812. Harvested. Domesticated livestock killed by a person if any portion of the carcass is salvaged.  
   (        ) 
 
 0913. Incineration. The controlled and monitored combustion of dead animals for the purposes of 
volume reduction and pathogen control. (        ) 
 
 1014. Pets. Cats, dogs, and other non-human species of animals that are kept as household companions. 
   (        ) 
 
 1115. Rendering. The process or business of recycling dead animals and animal by-products. (        ) 
 
 1216. Sanitary Landfill. A solid waste disposal site permitted or approved by the Idaho Department of 
Environmental Quality. (        ) 
 
011. EXCLUSIONS. 
The following establishments and animals shall be are excluded from the provisions of these rules. (        ) 
 
 01. Slaughter Establishments. Establishments that slaughter livestock for human consumption. 
   (        ) 
 
 02. Free-Ranging Wildlife. Non-captive wildlife or wild fish. (        ) 
 
 03. House Pets. House pets less than one hundred (100) pounds in weight. (        ) 
 
 04. Pets Buried in a Licensed Pet Cemetery. Pets of any weight buried in a licensed pet cemetery.  
   (        ) 
 
012. -- 019. (RESERVED) 
 
020. ABANDONMENT OF DEAD ANIMALS. 
No person who owns or is caring for an animal that has died shall may abandon the dead animal. Animals that are 
being disposed of by decomposition in accordance with these rules shall are not be considered abandoned. (        ) 
 
021. -- 029. (RESERVED) 
 
030. DISPOSAL OF DEAD ANIMALS. 
Dead animals shall be disposed of within seventy-two (72) hours, by one of the following methods, after knowledge 
of the death of the animal or as provided by the Administrator. No person shall dispose of a dead animal on the land 
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of another without the permission of the property owner. Disposal shall be by one (1) of the following methods:(        ) 
 
 01. Dead Animals on Federally Managed Land. Animals that die on federally managed rangeland 
from causes other than significant infectious or contagious diseases or agents shall be disposed of as provided by the 
rules and regulations of the responsible land management agency. (        ) 
 
02. Disposal Methods Determined by the Administrator. The Administrator may determine the appropriate 

method of disposal for animals that die of significant infectious or contagious diseases or agents. 
 
a. The owner of any dead animal known to be infected with a prion disease must notify the 

Administrator prior to disposing of the carcass.    (        ) 
 
 03. Rendering. If a licensed and approved rendering facility accepts the dead animal, rendering is an 
approved method of disposal. (        ) 
 
 a. When carcasses are held for pickup, the site shall be screened from public view, in a dry area and 
not in a water runoff or drainage area. (        ) 
 
 b. Run-off from the holding area must be contained. (        ) 
 
 04. Burial. Dead animals shall be buried to such a depth that no part of the dead animal shall may be 
nearer than three (3) feet to the natural surface of the ground. Every part of the dead animal shall be covered with at 
least three (3) feet of earth. The location of a burial site shall be: (        ) 
 
 a. At least three hundred (300) feet from any wells, surface water intake structures, and public or 
private drinking water supply lakes or springs. (        ) 
 
 b. At least three hundred (300) feet from any existing residences. (        ) 
 
 c. At least fifty (50) feet from property lines. (        ) 
 
 d. At least one hundred (100) feet from public roadways. (        ) 
 
 e. At least two hundred (200) feet from any body of surface water such as a river, stream, lake, pond, 
intermittent stream, or sinkhole. Elevated or up-gradient surface waters are not subject to this setback. (        ) 
 
 f. Burial sites shall not be located in low-lying areas subject to flooding, or in areas with a high 
water table where the seasonal high water level may contact the burial pit. (        ) 
 
 05. Disposal in an Approved Sanitary Landfill. Arrangements shall be made with a city, county, 
regional, or private landfill official in order to dispose of a dead animal in a city, county, regional, or private landfill. 
   (        ) 
 
 06. Composting. (        ) 
 
 a. Composting of dead animals shall may be accomplished allowed in a manner approved by the 
Administrator. 
   (        ) 
 
 b. No composters that have been approved by other agencies shall begin composting dead animals 
without the approval of the Administrator. (        ) 
 
 07. Digestion. Digestion of dead animals shall may be accomplished in a properly designed and sized 
dead animal digester approved by the Administrator. (        ) 
 
 08. Incineration. (        ) 
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 a. Incineration of dead animals shall be accomplished in an approved incineration facility, or by a 
mobile air curtain incinerator at a site approved by the Administrator. (        ) 
 
 b. The incineration shall be thorough and complete, reducing the carcass to mineral residue. (        ) 
 
 09. Burning. Open burning of dead animals is not allowed, except as authorized by the Administrator, 
in coordination with the Department of Environmental Quality. (        ) 
 
 10. Decomposition. Animals that die on private or state rangeland, except domesticated livestock that 
are harvested, from causes other than significant infectious or contagious diseases or agents may be left to 
decompose naturally provided that: they are at least one thousand three hundred twenty (1,320) feet from any 
surface water (public or private), wells, springs, public roadways and residences. (        ) 
 
 a. They are at least one thousand three hundred twenty (1,320) feet from any wells, lakes, ponds, 
streams, surface water intake structures, public or private drinking water supply lakes, springs or sinkholes. (        ) 
 
 b. They are at least one thousand three hundred twenty (1,320) feet from any public roadways. 
   (        ) 
 
 c. They are at least one thousand three hundred twenty (1,320) feet from any residence not owned by 
the owner of the dead animal. (        ) 
 
 11. Allowance for Variances by the Administrator. The Administrator may grant written variances 
to the requirements of Section 030 on a case-by-case basis. (        ) 
 
031. -- 039. (RESERVED) 
 
040. MOVEMENT OF DEAD ANIMALS. 
No dead animals shall may be loaded into the same vehicle with live animals. (        ) 
 
 01. Vehicles Used for Transporting Dead Animals. Vehicles used for transporting dead animals 
shall be constructed and maintained, or be prepared prior to receiving dead animals into the vehicle, so that no liquid 
or fluid from the dead animals is allowed to drip or seep from the vehicle during transport. (        ) 
 
 02. Dead Animals Concealed from View. Dead animals shall be concealed from public view during 
transportation.  (        ) 
 
 03. Direct to Destination. Vehicles hauling dead animals shall travel to their destination directly. 
   (        ) 
 
 04. Disinfection. Vehicles that have hauled dead animals off an owner’s property shall not be used to 
haul live animals, feeds or similar commodities to the property of another person until they have been thoroughly 
cleaned and disinfected. (        ) 
 
 05. Transport of Dead Animals. No person shall may transport a dead animal across or through the 
property of another person without the landowner’s permission. (        ) 
 
041. -- 049. (RESERVED) 
 
050. DEAD ANIMAL EMERGENCIES. 
Dead animal emergencies are those situations involving dead animals that have been determined by the 
Administrator to require extraordinary disposal measures. (        ) 
 
 01. Situations Requiring Extraordinary Disposal Measures. These situations include, but are not 
limited to, the following: (        ) 



 

Section 000  Page 5 LKnight_11242021 

 
 a. Situations where one (1) or more animals die of an infectious or contagious disease or agent that 
may pose a significant threat to humans or animals; (        ) 
 
 b. Situations wherein the number of dead animals is large enough to require extraordinary disposal 
measures.  (        ) 
 
 02. Administrator to Determine Disposal Methods. The Administrator may employ exceptional or 
extraordinary methods of dead animal disposal as necessary to protect the health and welfare of the human and 
animal populations of the state of Idaho. Such methods may include, but not be limited to: (        ) 
 
 a. Open burning; (        ) 
 
 b. Pit burning; (        ) 
 
 c. Burning with accelerants; (        ) 
 
 d. Pyre burning; (        ) 
 
 e. Air curtain incineration; (        ) 
 
 f. Mass burial; or (        ) 
 
 g. Natural decomposition. (        ) 
 
051. -- 999. (RESERVED) 



BRAD LITTLE, GOVERNOR

CELIA GOULD, DIRECTOR

Idaho State Department of Agriculture 
P.O. Box 7249 • Boise, Idaho 83707 
P: 208.332.8500 • F: 208.334.2170

www.agri.idaho.gov

 “(8) The requirements of this section shall apply to the director’s promulgation of new rules as well as the 

amendment, extension, or renewal of rules in effect on the effective date of this act.”

1. Is this a new rule or    amendment to current rule? 

2. Is the proposed rule broader in scope or more stringent than federal law or regulations, or does it propose to

regulate an activity not regulated by the federal government?            Yes            No

a. If yes, which portions of the proposed rule?

3. Is the proposed rule pursuant to:

a. Title 22, Chapter 49 (Beef Cattle Environmental Control Act)?          Yes            No

b. Title 25, Chapter 38 (Ag Odor Management Act)?  Yes            No

c. Title 37, Chapter 4 (Sanitary Inspection of Dairy Products)   Yes            No

d. Title 37, Chapter 6 (Dairy Environmental Control Act)            Yes            No

e. If yes to any of the above:

i. List the peer-reviewed science and supporting studies (conducted in accordance with sound and

objective scientific practices) utilized by the agency.

ii. List the data that the agency utilized including site-specific, local, statewide, and regional data,

including economic information.

✔

✔

IDAPA 02.04.17 "Rules Governing Dead Animal Movement and Dispoal" regulates an
activity that is not regulated by the federal government, therefore the entire rule is broader
in scope or more stringent than federal law.

✔

✔

✔

✔



         

 
 

iii. Explain how the rules are consistent with applicable legislative findings, policy, and intent; (for 

example, provide legislative bills or intent language). 

 

 

 

iv. Has the agency made available for public review and comment, all scientific studies, (listed in 

subsection i. above) including underlying methodology, that have been relied upon by the 

director? 

 

 

 

v. Have interested parties submitted economic feasibility data?            Yes            No 

(Please attach data when submitting this document.) 

 

 

 

4. Does the proposed rule propose a standard necessary to protect human health and the environment?  

          Yes          No          If yes, Please complete subsections a-e. If no, please proceed to question 4.  

 

 

 

 

 

a. Identify each population or receptor addressed by an estimate of public health effects or environmental 

effects.  

 

 

 



b. Identify the expected risk or central estimate of risk for the specific population or receptor.

c. Identify each appropriate upper bound or lower bound estimate of risk.

d. Identify each significant uncertainty identified in the process of the assessment of public health effects or

environmental effects and any studies that would assist in resolving the uncertainty.

e. Identify studies known to the agency that support, are directly relevant to, or fail to support any estimate

of public health effects or environmental effects and the methodology used to reconcile inconsistencies in

the data.

5. Does the notice for the proposed rule include information that the rule is boarder in scope or more stringent than

federal law or regulations, or does it propose to regulate an activity not regulated by the federal government?                                      

Yes            No

Information Compiled by: _______________________________________ 

Title: ____________________________________________ 

Date: __________________________ 



 

Section 000 Page 1 LKnight_11242021 

 

 

02.04.17 – RULES GOVERNING DEAD ANIMAL MOVEMENT AND DISPOSAL 

 

000. LEGAL AUTHORITY. 

This chapter is adopted under the legal authority of Sections 25-203 and 25-237, Idaho Code. (        ) 

 

001. TITLE AND SCOPE. 

 

 01. Title. The title of this chapter is “Rules Governing Dead Animal Movement and Disposal.” 

    (        ) 

 

 021. Scope. These rules govern the management, movement and disposal of dead animals. (        ) 

 

002. WRITTEN INTERPRETATIONS. 

There are no written interpretations of these rules. (        ) 

 

003. ADMINISTRATIVE APPEAL. 

Hearing and appeal rights are set forth in Title 67, Chapter 52, Idaho Code. There is no provision for administrative 

appeal before the State Department of Agriculture under these rules. (        ) 

 

001004. INCORPORATION BY REFERENCE. 

IDAPA 02.04.17 does not incorporate any materials by reference. 

The following documents are incorporated by reference into this chapter: 

 

01. Livestock Carcass Composting Best Practices. 2022.  This document can be viewed online at 

(weblink)  (        ) 

 

005. ADDRESS, OFFICE HOURS, TELEPHONE, FAX NUMBERS, WEB ADDRESS. 

The Idaho State Department of Agriculture central office is located at 2270 Old Penitentiary Road, Boise, ID 83712-

8298. The office is open from 8 a.m. to 5 p.m., except Saturday, Sunday, and legal holidays. The mailing address is 

PO Box 7249, Boise, Idaho 83707. The phone number is (208) 332-8500 and the fax number is (208) 334-2170. The 

Department web address is https://agri.idaho.gov/. (        ) 

 

006. PUBLIC RECORDS ACT COMPLIANCE. 

These rules are public records and are available for inspection at the State Department of Agriculture and on the 

internet. Official copies may be obtained from the Department of Administration, Office of Administrative Rules. 

   (        ) 

 

002007. -- 009. (RESERVED) 

 

010. DEFINITIONS. 

 

 01. Abandon. To desert or intentionally leave a dead animal without proper disposal as provided in 

these rules.  (        ) 

 

 02. Air Curtain Incineration. A mechanical process of incineration by which super-heated air is 

continuously circulated to enhance combustion. (        ) 

 

 03. Burial. Interment of a dead animal below the natural surface of the ground. (        ) 

 

 0304. Burning. The act of consuming or destroying by fire with or without the use of an accelerant. 

   (        ) 

 

 0405. Composting. The biological decomposition of organic matter under controlled conditions. 

https://agri.idaho.gov/
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   (        ) 

 

 0506. Dead Animals. Carcasses and parts of carcasses from dead animals including domesticated 

livestock, sheep, goats, poultry, pets, and commercial fish. domestic livestock including, but not limited to: bovidae, 

suidae, equidae, captive cervidae, camelidae, ratitidae, gallinaceous birds and captive waterfowl. (        ) 

 

 07. Dead Animal Emergencies. Those situations involving dead animals that may require 

extenuating disposal measures as determined by the Administrator. (        ) 

 

 0608. Decomposition. The decay of dead animals under natural conditions. (        ) 

 

 0709. Digestion. A process by which organic matter is hydrolyzed. (        ) 

 

 10. Disposal. The management of a dead animal. (        ) 

 

 0811. Domesticated Livestock. Bovidae, suidae, equidae, captive cervidae, camelidae, ratitidae, 

gallinaceous birds and captive waterfowl. (        ) 

 

 0912. Harvested. Domesticated livestock killed by a person if any portion of the carcass is salvaged.  

   (        ) 

 

 1013. Incineration. The controlled and monitored combustion of dead animals for the purposes of 

volume reduction and pathogen control. (        ) 

 

 1114. Pets. Cats, dogs, and other non-human species of animals that are kept as household companions. 

   (        ) 

 

 1215. Rendering. The process or business of recycling dead animals and animal by-products. (        ) 

 

 1316. Sanitary Landfill. A solid waste disposal site permitted or approved by the Idaho Department of 

Environmental Quality. (        ) 

 

011. EXCLUSIONS. 

The following establishments and animals shall be are excluded from the provisions of these rules. (        ) 

 

 01. Slaughter Establishments. Establishments that slaughter livestock for human consumption. 

   (        ) 

 

 02. Free-Ranging Wildlife. Non-captive wildlife or wild fish. (        ) 

 

 03. House Pets. House pets less than one hundred (100) pounds in weight. (        ) 

 

 04. Pets Buried in a Licensed Pet Cemetery. Pets of any weight buried in a licensed pet cemetery.  

   (        ) 

 

012. -- 019. (RESERVED) 

 

020. ABANDONMENT OF DEAD ANIMALS. 

No person who owns or is caring for an animal that has died shall may abandon the dead animal. Animals that are 

being disposed of by decomposition in accordance with these rules shall are not be considered abandoned. (        ) 

 

021. -- 029. (RESERVED) 

 

030. DISPOSAL OF DEAD ANIMALS. 

Dead animals shall be disposed of within seventy-two (72) hours, by one of the following methods, after knowledge 

of the death of the animal or as provided by the Administrator. No person shall dispose of a dead animal on the land 
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of another without the permission of the property owner. Disposal shall be by one (1) of the following methods:(        ) 

 

 01. Dead Animals on Federally Managed Land. Animals that die on federally managed rangeland 

from causes other than significant infectious or contagious diseases or agents shall be disposed of as provided by the 

rules and regulations of the responsible land management agency. (        ) 

 

02. Disposal Methods Determined by the Administrator. The Administrator may determine the appropriate 

method of disposal for animals that die of significant infectious or contagious diseases or agents. 

 

a. The owner of any dead animal known to be infected with a prion disease must notify the 

Administrator prior to disposing of the carcass.    (        ) 

 

 03. Rendering. If a licensed and approved rendering facility accepts the dead animal, rendering is an 

approved method of disposal. (        ) 

 

 a. When carcasses are held for pickup, the site shall be screened from public view, in a dry area and 

not in a water runoff or drainage area. (        ) 

 

 b. Run-off from the holding area must be contained. (        ) 

 

 04. Burial. Dead animals shall be buried to such a depth that no part of the dead animal shall may be 

nearer than three (3) feet to the natural surface of the ground. Every part of the dead  animal shall be covered with at 

least three (3) feet of earth. The location of a burial site shall be: (        ) 

 

 a. At least three hundred (300) feet from any wells, surface water intake structures, and public or 

private drinking water supply lakes or springs. (        ) 

 

 b. At least three hundred (300) feet from any existing residences. (        ) 

 

 c. At least fifty (50) feet from property lines. (        ) 

 

 d. At least one hundred (100) feet from public roadways. (        ) 

 

 e. At least two hundred (200) feet from any body of surface water such as a river, stream, lake, pond, 

intermittent stream, or sinkhole. Elevated or up-gradient surface waters are not subject to this setback. (        ) 

 

 f. Burial sites shall not be located in low-lying areas subject to flooding, or in areas with a high 

water table where the seasonal high water level may contact the burial pit. (        ) 

 

 05. Disposal in an Approved Sanitary Landfill. Arrangements shall be made with a city, county, 

regional, or private landfill official in order to dispose of a dead animal in a city, county, regional, or private landfill. 

   (        ) 

 

 06. Composting. (        ) 

 

 a. Composting of dead animals shall may be accomplished allowed in a manner approved by the 

Administrator. 

   (        ) 

 

 b. No composters that have been approved by other agencies shall begin composting dead animals 

without the approval of the Administrator. (        ) 

 

 07. Digestion. Digestion of dead animals shall may be accomplished in a properly designed and sized 

dead animal digester approved by the Administrator. (        ) 

 

 08. Incineration. (        ) 

Commented [DSL1]: This provision is per Marv’s re-
quest….what do you think? 

Commented [LK2R1]: Does DEQ have setbacks that rec-
ognize elevated or up-gradient surface waters? 
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 a. Incineration of dead animals shall be accomplished in an approved incineration facility, or by a 

mobile air curtain incinerator at a site approved by the Administrator. (        ) 

 

 b. The incineration shall be thorough and complete, reducing the carcass to mineral residue. (        ) 

 

 09. Burning. Open burning of dead animals is not allowed, except as authorized by the Administrator, 

in coordination with the Department of Environmental Quality. (        ) 

 

 10. Decomposition. Animals that die on private or state rangeland, except domesticated livestock that 

are harvested, from causes other than significant infectious or contagious diseases or agents may be left to  

decompose naturally provided that: they are at least one thousand three hundred twenty (1,320) feet from any 

surface water (public or private), wells, springs, public roadways and residences. (        ) 

 

 a. They are at least one thousand three hundred twenty (1,320) feet from any wells, lakes, ponds, 

streams, surface water intake structures, public or private drinking water supply lakes, springs or sinkholes.  (        ) 

 

 b. They are at least one thousand three hundred twenty (1,320) feet from any public roadways. 

   (        ) 

 

 c. They are at least one thousand three hundred twenty (1,320) feet from any residence not owned by 

the owner of the dead animal. (        ) 

 

 11. Allowance for Variances by the Administrator. The Administrator may grant written variances 

to the requirements of Section 030 on a case-by-case basis. (        ) 

 

031. -- 039. (RESERVED) 

 

040. MOVEMENT OF DEAD ANIMALS. 

No dead animals shall may be loaded into the same vehicle with live animals. (        ) 

 

 01. Vehicles Used for Transporting Dead Animals. Vehicles used for transporting dead animals 

shall be constructed and maintained, or be prepared prior to receiving dead animals into the vehicle, so that no liquid 

or fluid from the dead animals is allowed to drip or seep from the vehicle during transport. (        ) 

 

 02. Dead Animals Concealed from View. Dead animals shall be concealed from public view during 

transportation.  (        ) 

 

 03. Direct to Destination. Vehicles hauling dead animals shall travel to their destination directly. 

   (        ) 

 

 04. Disinfection. Vehicles that have hauled dead animals off an owner’s property shall not be used to 

haul live animals, feeds or similar commodities to the property of another person until they have been thoroughly 

cleaned and disinfected. (        ) 

 

 05. Transport of Dead Animals. No person shall may transport a dead animal across or through the 

property of another person without the landowner’s permission. (        ) 

 

041. -- 049. (RESERVED) 

 

050. DEAD ANIMAL EMERGENCIES. 

Dead animal emergencies are those situations involving dead animals that have been determined by the 

Administrator to require extraordinary disposal measures. (        ) 

 

 01. Situations Requiring Extraordinary Disposal Measures. These situations include, but are not 

limited to, the following: (        ) 
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 a. Situations where one (1) or more animals die of an infectious or contagious disease or agent that 

may pose a significant threat to humans or animals; (        ) 

 

 b. Situations wherein the number of dead animals is large enough to require extraordinary disposal 

measures.  (        ) 

 

 02. Administrator to Determine Disposal Methods. The Administrator may employ exceptional or 

extraordinary methods of dead animal disposal as necessary to protect the health and welfare of the human and 

animal populations of the state of Idaho. Such methods may include, but not be limited to: (        ) 

 

 a. Open burning; (        ) 

 

 b. Pit burning; (        ) 

 

 c. Burning with accelerants; (        ) 

 

 d. Pyre burning; (        ) 

 

 e. Air curtain incineration; (        ) 

 

 f. Mass burial; or (        ) 

 

 g. Natural decomposition. (        ) 

 

051. -- 999. (RESERVED) 


	3eiiExplanation: 
	3eiExplanation: 
	3dNo: Yes
	3cNo: Yes
	3bNo: Yes
	3aNo: Yes
	3dYes: Off
	3cYes: Off
	3bYes: Off
	3aYes: Off
	2aExplanation: IDAPA 02.04.17  "Rules Governing Dead Animal Movement and Dispoal" regulates an activity that is not regulated by the federal government, therefore the entire rule is broader in scope or more stringent than federal law.
	2aNo: Off
	2aYes: Yes
	Amd: Yes
	New: Off
	4aExplanation: The decomposition of carcasses releases nutrients into soil and the environment such as P, nitrogen (N) and carbon (C), of which P has the greatest potential to impact the environment.  Although P is not directly toxic, the continued application of P to agricultural land and its subsequent movement to surface waters in runoff can accelerate eutrophication. This can impair water use for industry, recreation, drinking, and fisheries, due to the increased growth of undesirable algae and aquatic weeds. Although N and C are also associated with accelerated eutrophication, most attention has focused on P, due to the difficulty in controlling the exchange of N and C between the atmosphere and a water body, and fixation of atmospheric N by some blue-green algae. Thus, P is often the limiting element and its control is of prime importance in reducing the accelerated eutrophication of surface waters. As many years are required to bring about a significant reduction in soil P levels by crop removal, once eutrophication of a body of water is accelerated, it is usually not cost effective to treat the water body, in addition the internal recycling of sedimentary P can support the growth of aquatic biota even if external inputs are discontinued.In areas of intensive crop and livestock production, continual P applications as mineral fertilizer and manure have been made at levels exceeding crop uptake (Sharpley, 1995). As a result, surface soil accumulations of P have occurred to such an extent that the loss of P in surface runoff has become a priority management concern if/when transported from the site of application by runoff and erosion. P typically will accumulate in the surface 10 cm of soil, increasing the potential for its transport in runoff, however this is less likely to be an issue for a decomposing carcass that is buried no less three (3) feet from the natural surface of the ground, which is what the rule requires.  In the event that the carcass is undergoing natural decomposition, it is possible for P to accumulate in the surface soil, but the rule requires a setback distance of no less than ¼ mile from any “well, lake, pond, stream, surface water intake, public or private drinking water supply, springs or sinkholes”. Most of Idaho’s drinking water comes from ground water sources. However, approximately 5% of public water systems in Idaho draw from surface water that may be at risk for harmful algal blooms (HABs). Blue-green algae are naturally occurring bacteria that photosynthesize like algae and plants.  Under certain conditions, however, the blue-green algae can grow rapidly and produce toxins called cyanotoxins that pose a risk to human health as well as wildlife and domestic animals (Idaho DEQ).
	4No: Off
	4Yes: Yes
	3evExplanation: 
	3evNo: Off
	3evYes: Off
	3eivExplanation: 
	3eiiiExplanation: 
	4Explanation: 
	5Explanation: This rule regulates an activity not regulated by the federal government. 
	Date: 9.8.21
	Title: Administrator - Animal Industries
	Name: Dr. Scott Leibsle
	5No: Off
	5Yes: Yes
	4eExplanation: Benninger LA, Carter DO, Forbes SL. 2008. The biochemical alteration of soil beneath a decomposing carcass.  Forensic Science International.  180:70-75.Bhandari, A.B., N.O. Nelson, D.W. Sweeney, C. Baffaut, J.A. Lory, G.M.M.M.A. Senaviratne et al. 2017. Calibration of the APEX model to simulate management practice effects on runoff, sediment, and phosphorus loss. J. Environ. Qual. doi:10.2134/jeq2016.07.0272Brathen KA, Danell K and Berteaux D. 2002. Effect of muskox carcasses on nitrogen concentration in tundra. Arctic 55:389–394.Carter DO and Tibbett M. 2006. Microbial decomposition of skeletal muscle tissue (Ovis aries) in a sandy loam soil at different temperatures.  Soil Biology and Biochemistry.  38:1139-1145.Chaubey, I., Migliaccio, K.W. et al. 2006. Phosphorus modeling in soil and water assessment tool ( SWAT) model. Modeling Phosphorous in the Environment.  Chesapeake Bay Program. 2013. Bay barometer 2011– 2012. Spotlight on health and restoration in the Chesapeake Bay and its watershed. https://www.chesapeakebay.net/documents/10-Pg_CBP_Barometer_for_web.pdf (September 9,  2019).Dent BB, Forbes SL and Stuart BH. 2004. Review of human decomposition processes in soil. Environmental Geology 45:576–585.Idaho Department of Environmental Quality (DEQ).  Cyanobacteria Harmful Algal Blooms – Current Health Advisories and Map.  Melis C, Selva N, Teurlings I, Skarpe C, Linnell JDC and Andersen R. 2007. Soil and vegetation nutrient response to bison carcasses in Bialowieza Primeval Forest. Poland Journal of Ecological Research 22:807–813.Michalak, A.M., E.J. Anderson, D. Beletsky, S. Boland, N.S. Bosch, T.B. Bridgeman et al. 2013. Record-setting algal bloom in Lake Erie caused by agricultural and meteorological trends consistent with expected future conditions. Proc. Natl. Acad. Sci. U. S. A. 110:6448–6452.Mocrief, J., and Drewitz. 2006. Minnesota Phosphorus Index. Putman, R. 1978. Flow of Energy and Organic Matter from a Carcase during Decomposition: Decomposition of Small Mammal Carrion in Temperate Systems 2. Oikos, 31(1), 58-68.Rodriguez WC, Bass WM. 1985.  Decomposition of buried bodies and methods that may aid in their location. Journal of Forensic Science. 30(3):836-852.  Sharpley A. 1995.  Fate and Transport of Nutrients: Phosphorus.  USDA Agricultural Research Service.Stokes K.L., Forbes S.L., Benninger L.A., Carter D.O., Tibbett M. 2009. Decomposition Studies Using Animal Models in Contrasting Environments: Evidence from Temporal Changes in Soil Chemistry and Microbial Activity. In: Ritz K., Dawson L., Miller D. (eds) Criminal and Environmental Soil Forensics. Springer, Dordrecht.Towne EG. 2000. Prairie vegetation and soil nutrient responses to ungulate carcasses. Oecologica 122:232–239.Weld, J.L., Parsons, R.L., Beegle, D. B., Sharpley, A.N. et al. 2002. Evaluation of phosphorus-based nutrient management strategies in Pennsylvania. J. Soil Cons. 57: 448-454.
	4dExplanation: The processes associated with cadaver decomposition in outdoor settings, particularly those that occur during the extended postmortem interval (PMI), beyond 30 days, are poorly understood. Thus, few methods are currently available to accurately estimate the extended postmortem interval (Benninger, 2008). Of these methods, a soils-based approach has the potential to address the postmortem interval between which entomology and anthropology are the most valuable. Although the validity of soil-based methods has previously been established, little work has been conducted to explain the processes that have been designated for forensic application. The dynamics of carbon, nitrogen, and phosphorus-based compounds in soil beneath pig cadavers (gravesoil) that were placed on the soil surface over a period of 100 days and decomposition was assessed through the physical characteristics of the cadaver, soil pH, soil moisture content, and the concentration of total carbon, total nitrogen, soil-extractable phosphorus, and lipid-phosphorus in soil. Cadaver decomposition did not result in a significant difference in soil carbon and moisture content. However, significant increases were observed in the concentration of soil pH, total nitrogen, soil-extractable phosphorus, and lipid-phosphorus. Based on the current results, a significant increase in the concentration of gravesoil nutrients represented a maximum PMI of 43 days (lipid-P), 72 days (total nitrogen), or 100 days (soil-extractable phosphorus). This work provides further evidence that a soil-based method has the potential to act as a tool for the estimation of extended PMI.  Data analysis does, however, indicate that the decomposition rate of buried cadavers is highly dependent on the depth of burial and environmental temperatures. The depth at which the cadaver was buried also directly affected the degree of soil and vegetational changes as well as access by carrion insects (Rodriguez, 1985).  In order to understand the complex associations between a decomposing carcass and the soil system, additional research must be conducted in both controlled laboratory environments and outdoor field environments.
	4cExplanation: In Idaho, approximately 400,000 people are not served by regulated public water systems, but rely on private domestic wells to withdraw ground water for drinking water.  The potential or absolute risk of this possibility is not quantified.  Harmful algal blooms have been reported in Idaho during the summer months for the past several years. (Idaho DEQ)
	4bExplanation: The greatest risk to environmental or public health is from phosphorus release from the decomposing carcass that may potentially reach surface or groundwater sources and initiate a series of events that could lead to eutrophication. Eutrophication is defined as an increase in the fertility status of natural waters that can causes accelerated growth of algae or aquatic plants. Undesirable aquatic plant growth results from additions of phosphorus, increases the demands of oxygen by microorganisms and depleted the level of oxygen in the water. Specific health risks may appear when fresh water, extracted from eutrophic areas, is used for the production of drinking water. However, cyanotoxins are not currently regulated for public water systems.. Cyanotoxins have been reported in Idaho’s surface waters and in July 2018, one public drinking water system was impacted by a harmful algal bloom; however, cyanotoxin levels in the treated (finished) water were below health advisory levels. Unregulated private drinking water sources that receive drinking water from surface water sources are also at risk from cyanotoxins.  


