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DEPARTMENT OF DEFENSE WEATHER PROGRAMS
�6JG�&GRCTVOGPV�QH�&GHGPUG�
&1&��QRGTCVGU�C�OKNKVCT[�GPXKTQPOGPVCN�UGTXKEG�U[UVGO�VQ�RTQXKFG�URGEKCNK\GF
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QH�OKNKVCT[�HQTEGU���6JKU�U[UVGO�FKTGEVN[�UWRRQTVU�CNN�RJCUGU�QH�OKNKVCT[�QRGTCVKQPU��HTQO�UVTCVGIKE�RNCPPKPI
VQ�VCEVKECN�QRGTCVKQPU���9JKNG�VJG�#TO[�CPF�/CTKPG�%QTRU�GCEJ�JCXG�C�UOCNN�URGEKCNK\GF�YGCVJGT�UWRRQTV
ECRCDKNKV[�� VJG�0CXCN�/GVGQTQNQI[�CPF�1EGCPQITCRJ[�%QOOCPF�CPF�#KT�(QTEG�9GCVJGT�CTG� VJG�RTKOCT[
UQWTEGU� QH� OKNKVCT[� YGCVJGT� RTQFWEVU�� � 6JG� OKNKVCT[� YGCVJGT� UGTXKEGU� EQPVTKDWVG� VQ� VJG� PCVKQPCN� CPF
KPVGTPCVKQPCN�YGCVJGT�QDUGTXKPI�ECRCDKNKV[�D[�VCMKPI�EQPXGPVKQPCN�QDUGTXCVKQPU�QP�NCPF�CPF�CV�UGC�YJGTG�VJGTG
CTG�PQ�QVJGT�EQPXGPVKQPCN�YGCVJGT�QDUGTXKPI�ECRCDKNKVKGU�CPF�YJGTG�VJG�QDUGTXCVKQPU�CTG�OQUV�PGGFGF�VQ�OGGV
OKNKVCT[�TGSWKTGOGPVU���+P�CFFKVKQP��&1&�OCKPVCKPU�URGEKCNK\GF�QDUGTXKPI�ECRCDKNKVKGU��UWEJ�CU�VJG�&GHGPUG
/GVGQTQNQIKECN� 5CVGNNKVG� CPF�)NQDCN�9GCVJGT� +PVGTEGRV� 2TQITCOU�� VQ�OGGV� WPKSWG�OKNKVCT[� TGSWKTGOGPVU�
1DUGTXCVKQPCN�FCVC�CTG�UGPV�D[�OKNKVCT[�EQOOWPKECVKQPU�PGVYQTMU�VQ�OKNKVCT[�CPF�EKXKN�HCEKNKVKGU�KP�VJG�7PKVGF
5VCVGU�CPF�QXGTUGCU�

70+6'&�56#6'5�#+4�(14%'

/'6'141.1)+%#.�5'48+%'5 QDUGTXCVKQPU���1DUGTXCVKQP�CPF�UGPUKPI�QH�VJG�URCEG
� 6JG� #KT� (QTEG� HWPEVKQPCN� OCPCIGT� HQT
OGVGQTQNQIKECN� CPF� URCEG� GPXKTQPOGPVCN� UGTXKEGU� KU
VJG�&KTGEVQT�QH�9GCVJGT��
*3�75#(�:19���YKVJKP
VJG� *3�75#(��&GRWV[� %JKGH� QH� 5VCHH� HQT� #KT� CPF
5RCEG� 1RGTCVKQPU�� � *3� 75#(�:19� QXGTUGGU� VJG
FGXGNQR�OGPV�CPF�KORNGOGPVCVKQP�QH�YGCVJGT�UWRRQTV
EQPEGRVU��FQEVTKPG��RQNKEKGU��RNCPU��CPF�RTQITCOU�VQ
GPUWTG�GHHGEVKXG�YGCVJGT�UWRRQTV�HQT� VJG�#KT�(QTEG�
#TO[��CPF�QVJGT�CIGPEKGU�CU�FKTGEVGF�D[�VJG�%JKGH�QH
5VCHH��75#(���6JG�#KT�(QTEG�CNUQ�RTQXKFGU�UWRRQTV�VQ
&1&�,QKPV�QRGTCVKQPU�CU�FKTGEVGF�D[�VJG�,QKPV�%JKGHU
QH�5VCHH�WPFGT�VJG�7PKHKGF�#EVKQP�#TOGF�(QTEGU�
,%5
2WDNKECVKQP� ����� FQEWOGPV�� � *3�75#(�:19� CNUQ
KPVGTHCEGU� YKVJ� QVJGT� OKNKVCT[� FGRCTVOGPVU�� HGFGTCN
CIGPEKGU��CPF�KPVGTPCVKQPCN�QTICPK\CVKQPU�EQPEGTPKPI
EQQTFKPCVKQP�� EQQRGTCVKQP�� UVCPFCTFK\CVKQP�� CPF
KPVGTQRGTCDKNKV[�QH�YGCVJGT�UGTXKEGU� 9GCVJGT� TCFCT� KU� C� RTKPEKRCN� UQWTEG� QH
� KPHQTOCVKQP�HQT�RTQXKFKPI�YCTPKPIU�QH�UGXGTG�YGCVJGT�6JG� #KT� (QTEG� 9GCVJGT� #IGPE[� 
#(9#��
HQTOGTN[�#KT�9GCVJGT� 5GTXKEG�� KU� C� HKGNF� QRGTCVKPI
CIGPE[� 
(1#�� TGRQTVKPI� VQ�*3�75#(�:19�� �6JG
#(9#� RTQXKFGU� EGPVTCNK\GF� YGCVJGT� UWRRQTV� VQ
FGUKIPCVGF� WUGTU�� � 6JG� #(9#� JCU� UWDUWOGF� VJG
TGURQPUKDKNKVKGU�QH�#KT�(QTEG�)NQDCN�9GCVJGT�%GPVGT
CPF�KU�JGCFSWCTVGTGF�CV�1HHWVV�#($��0GDTCUMC���6JG
#(9#�JCU�VYQ�UWDQTFKPCVG�EGPVGTU���VJG�#KT�(QTEG
%QODCV�%NKOCVQNQI[�%GPVGT� 
#(%%%�� CPF� VJG�#KT 6JG�#KT�(QTEG�OCPCIGU� VJG�&GHGPUG�/GVGQTQ�
(QTEG�%QODCV�9GCVJGT�%GPVGT�
#(%9%����#KT�(QTEG NQIKECN�5CVGNNKVG�2TQITCO�
&/52���YJKEJ�RTQXKFGU�C
5RCEG� %QOOCPF� RTQXKFGU� URCEG� GPXKTQPOGPVCN NCTIG� XQNWOG� QH� ENQWF�� WRRGT� CKT�� CPF� URCEG
UWRRQTV� VJTQWIJ� VJG� �� � 5RCEG� 9GCVJGT� 5SWCFTQP GPXKTQPOGPVCN�FCVC��CPF�KU�VJG�OQUV�KORQTVCPV�UKPINGVJ


���59:5�� UQWTEG� QH� INQDCN� YGCVJGT� FCVC� WUGF� HQT� EQODCV
� UWRRQTV�� � 1P�DQCTF� UGPUQTU� RTQXKFG� #(9#�1DUGTXCVKQPU���/GVGQTQNQIKECN�QDUGTXCVKQPU�CTG
ENCUUKHKGF� CU� UWTHCEG�� WRRGT� CKT�� TCFCT�� QT� UCVGNNKVG

GPXKTQPOGPV�CTG�FKUEWUUGF�KP�VJG�5RCEG�'PXKTQPOGPVCN
5GTXKEGU�UGEVKQP�
�

5WTHCEG� QDUGTXCVKQPU� CTG� VCMGP� D[� #KT� (QTEG
RGTUQPPGN� VQ� UWRRQTV� OKNKVCT[� QRGTCVKQPU� CPF� HQT
YGCVJGT�CPCN[UKU�CPF�HQTGECUVKPI���1DUGTXCVKQPU�HTQO
DQVJ�#KT�(QTEG�CPF�#TO[�NQECVKQPU�
HKZGF�CPF�VCEVKECN�
CTG�OCFG�CXCKNCDNG�VQ�NQECN�WUGTU�CPF�CTG�VTCPUOKVVGF
VQ� #(9#� CPF� VQ� QVJGT�OKNKVCT[� CPF� EKXKN� NQECVKQPU
VJTQWIJQWV�VJG�YQTNF�
�

7RRGT�CKT�QDUGTXCVKQPU�RTQXKFG�C�OCLQT�KPRWV�HQT
PWOGTKECN� CPCN[UKU� CPF� HQTGECUVKPI�� � /QUV� QH� VJKU
KPHQTOCVKQP� EQOGU� HTQO� 7PKVGF� 5VCVGU� CPF� HQTGKIP
TCYKPUQPFG�UQWTEGU�CPF�OKNKVCT[�CPF�EKXKNKCP�UCVGNNKVG�
FGTKXGF� FCVC�� � #FFKVKQPCN� WRRGT� CKT� KPHQTOCVKQP� KU
QDVCKPGF�HTQO�OKNKVCT[�CPF�EKXKNKCP�RKNQV�TGRQTVU�
�

/CP[�QH�VJG�TCFCTU�CTG�RCTV�QH�VJG�7PKVGF�5VCVGU�DCUKE
YGCVJGT� TCFCT� PGVYQTM� QT� CTG� WUGF� VQ� UWRRQTV� VJG
0CVKQPCN� *WTTKECPG� 1RGTCVKQPU� 2NCP�� � 6JG� VCEVKECN
YGCVJGT� TCFCTU� CTG� WUGF� VQ� UWRRQTV� EQPVKPIGPE[
QRGTCVKQPU���6JG�#KT�(QTEG�KU�GXCNWCVKPI�EQPEGRVU�HQT
C�VCEVKECN�&QRRNGT�YGCVJGT�TCFCT�YJKEJ�EQWNF�QRGTCVG
KP�DQVJ�OQDKNG�CPF�HKZGF�NQECVKQPU�
�

��� 59:5�� CPF� VJG� 0CX[	U� (NGGV� 0WOGTKECN
/GVGQTQNQI[� CPF�1EGCPQITCRJ[�%GPVGT� � 
(0/1%�
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YKVJ�XKUKDNG��KPHTCTGF��CPF�OKETQYCXG�KOCIGT[�QH�VJG 6JG� %QOOWPKECVKQPU� (TQPV�'PF� 2TQEGUUQT
GPVKTG�INQDG��VGORGTCVWTG�CPF�OQKUVWTG�UQWPFKPI�FCVC�
CWTQTCN�GNGEVTQP�EQWPVU��CPF�QVJGT�URGEKCNK\GF�URCEG
GPXKTQPOGPV�FCVC���&/52�CNUQ�UWRRNKGU�FKTGEV��TGCN�
VKOG� TGCFQWV� QH� TGIKQPCN� KOCIG� CPF�OKUUKQP�UGPUQT
FCVC� VQ� &1&� NCPF�DCUGF� CPF� UJKRDQTPG� VGTOKPCNU
NQECVGF�YQTNFYKFG�
� 6JG�RTGUGPV�&/52�UCVGNNKVG�UGTKGU�
$NQEM��&���
WUGU� CP� QRGTCVKQPCN� NKPGUECP� U[UVGO�� � 6JG� XKUKDNG
FGVGEVQTU�YGTG�UGNGEVGF�VQ�QRVKOK\G�FKUVKPEVKQP�COQPI
ENQWFU��ITQWPF��UPQY��CPF�YCVGT���+V�WUGU�DQVJ�UVGNNCT
CPF� KPGTVKCN� TGHGTGPEGU�� VQIGVJGT� YKVJ� QP�DQCTF
RTQEGUUQTU�� VQ� OCKPVCKP� UVCDKNKV[� CPF� RQKPVKPI
CEEWTCE[�� � 6JG� &/52� CNUQ� HNKGU� C� OKETQYCXG
VGORGTCVWTG�CPF�JWOKFKV[�UQWPFGT�
55/�6��55/�6���
YJKEJ� RTQXKFGU� XGTVKECN� VGORGTCVWTG��OQKUVWTG�� CPF
JGKIJV� RTQHKNGU� QH� VJG� CVOQURJGTG�� �6JG�OKETQYCXG
KOCIGT�
55/�+��QDUGTXGU�TCKPHCNN��QEGCP�UWTHCEG�YKPF
URGGF�� ENQWF� CPF� UQKN�OQKUVWTG�� KEG� EQPFKVKQPU�� CPF
QVJGT�GPXKTQPOGPVCN�FCVC�
�

%QOOWPKECVKQPU����6JG�#KT�(QTEG�EQOOWPKEC�
VKQPU� U[UVGO� EQPUKUVU� QH� EQPXGPVKQPCN� CNRJCPWOGTKE
PGVYQTMU�� JKIJ�URGGF� CWVQOCVGF� FKIKVCN� HCEKNKVKGU�
NQPI�JCWN��RQKPV�VQ�RQKPV�FCVC�EKTEWKVU��JKIJ�HTGSWGPE[
KPVGTEGRV�HCEKNKVKGU��CPF�VJG�+PVGTPGV�
� 6JG� #KT� (QTEG�QRGTCVGF� #WVQOCVGF� 9GCVJGT
0GVYQTM�
#90��KU�VJG�DCEMDQPG�QH�OKNKVCT[�YGCVJGT
EQOOWPKECVKQPU� VQ� FGNKXGT� HQTGKIP� CPF� FQOGUVKE
YGCVJGT�FCVC�VQ�FGUKIPCVGF�WUGTU���9GCVJGT�KPVGTEGRV
UKVGU� KP� MG[� QXGTUGCU� CTGCU� QDVCKP�9QTNF�/GVGQTQ�
NQIKECN�1TICPK\CVKQP�
9/1��YGCVJGT�DTQCFECUVU��CU
YGNN�CU�PQP�9/1�DTQCFECUVU��HQT�#90�FGNKXGT[�VQ
#(9#�� �6JG�#90�CNUQ�FGNKXGTU� VJGUG� FCVC� VQ� VJG
0CX[�CPF�VQ�VJG�0CVKQPCN�1EGCPKE�CPF�#VOQURJGTKE
#FOKPKUVTCVKQP	U� 
01##�� 0CVKQPCN� %GPVGTU� HQT
'PXKTQPOGPVCN�2TGFKEVKQP�
0%'2���
�

1XGTUGCU�EQNNGEVKQP�CPF�FKUUGOKPCVKQP�PGVYQTMU
FGNKXGT� FCVC� VQ�� CPF� GZEJCPIG� FCVC�YKVJ�� VJG�#90
#WVQOCVKE� &KIKVCN� 9GCVJGT� 5YKVEJ� 
#&95�� CV
*KEMCO�#($��*CYCKK��CPF�4#(�%TQWIJVQP��7PKVGF
-KPIFQO�� � +P� VJG� %1075�� VJG� #&95� CV� 6KPMGT
#($��1MNCJQOC��RTQXKFGU�CNRJC�PWOGTKE�RTQFWEVU�VQ
VJG�#WVQOCVGF�9GCVJGT�&KUVTKDWVKQP�5[UVGO�
#9&5��
VJG�%1075�/GVGQTQNQIKECN�&CVC�5[UVGO�
%1/'&5��
CPF�QVJGT�URGEKCN�VGNGV[RG�U[UVGOU��CPF�RTQXKFGU�FKTGEV
UWRRQTV�VQ�#9&5�KP�VJG�EQNNGEVKQP�CPF�FKUUGOKPCVKQP
QH�YGCVJGT� KPHQTOCVKQP�� �6JGUG�EKTEWKVU�CNUQ�EQNNGEV
CPF�FKUUGOKPCVG�OKNKVCT[�0QVKEG�VQ�#KTOCP�
016#/�
OGUUCIG�VTCHHKE�VQ�CNN�&1&�%1075�WUGTU����


%('2��CV�1HHWVV�#($��0GDTCUMC�� KU� VJG�JWD�QH� CNN
EQOOWPKECVKQPU� CV� #(9#�� � 6JG� %('2� KPVGTHCEGU
YKVJ�VJG�#90�CPF�FTKXGU�UGRCTCVG�ITCRJKEU�PGVYQTMU
UGTXKPI� VJG� %1075�� #NCUMC�� 'WTQRG�� %GPVTCN
#OGTKEC��CPF�VJG�2CEKHKE�
�

2TGRCTCVKQP� QH� #PCN[UGU� CPF� (QTGECUVU�� � 6JG
RTKOCT[� EGPVGT� HQT� RTQXKFKPI�YGCVJGT� CPCN[UGU� CPF
HQTGECUVU� HQT� #KT� (QTEG� CPF� #TO[� QRGTCVKQPU� KU
#(9#� CV� 1HHWVV� #($�� 0GDTCUMC�� � #(9#� WUGU� C
PGVYQTMGF� EQORWVGT� U[UVGO� CPF� CP� KPVGTCEVKXG
ITCRJKEU�CPF�KOCIGT[�U[UVGO�VQ�KORNGOGPV�C��DWKNF�
CPF�CRRN[�� EQPEGRV�� � 9QTNFYKFG� YGCVJGT� FCVC� CTG
TGNC[GF�VQ�#(9#�CPF�DNGPFGF�YKVJ�EKXKN�CPF�OKNKVCT[
OGVGQTQNQIKECN�UCVGNNKVG�FCVC�VQ�EQPUVTWEV�C�TGCN�VKOG�
KPVGITCVGF� GPXKTQPOGPVCN� FCVCDCUG�� � %QORWVGT
RTQITCOU�HWTVJGT�FKIGUV�VJG�FCVC�VQ�EQPUVTWEV�OQFGNU
QH�VJG�CVOQURJGTG�CPF�VQ�HQTGECUV�KVU�HWVWTG�DGJCXKQT�
/CPWCN�VCKNQTKPI�QH�VJG�FCVC�KU�ETKVKECN�HQT�CRRNKECVKQP
VQ� VJG� URGEKHKE� PGGFU� QH� VJG� YCTHKIJVGTU�� � 6JG
KPVGTCEVKQP� DGVYGGP� HQTGECUVGT� CPF� OCEJKPG� KU� CE�
EQORNKUJGF�YKVJ�VJG�5CVGNNKVG�&CVC�*CPFNKPI�5[UVGO

5&*5����5&*5�EQPUKUVU�QH�KPVGTCEVKXG�YQTMUVCVKQPU
ECRCDNG� QH� JKIJ�URGGF� KPVGTCEVKQP�YKVJ� UCVGNNKVG� CPF
EQPXGPVKQPCN�OGVGQTQNQIKECN�FCVC�VQ�RTGRCTG�HQTGECUVU
CPF� QVJGT� GPXKTQPOGPVCN� RTQFWEVU�� � #(9#� CNUQ
RTQXKFGU� DCEMWR� HQT� VJG� 0CVKQPCN� 9GCVJGT� 5GTXKEG

095�� 5VQTO� 2TGFKEVKQP� CPF� #XKCVKQP� 9GCVJGT
%GPVGTU�
� +P�UWRRQTV�QH�&1&�EQODCV�QRGTCVKQPU��#KT�(QTEG
9GCVJGT� QRGTCVGU� EGPVTCNK\GF� WPKVU� EQPUKUVKPI� QH
#(9#��#(%%%�����59:5��HKZGF�VJGCVGT�(QTGECUV
7PKVU�
(7���HKZGF�9GCVJGT�5WRRQTV�7PKVU�
957���CPF
RTQXKFGU� RGTUQPPGN� VQ� FGRNQ[GF� ,QKPV� /GVGQTQ�
NQIKECN�1EGCPQITCRJKE�
/'61%��1RGTCVKQPU�%GPVGTU

,/1%��� �#(9#�JCU� TGGPIKPGGTGF� HQTGECUV� QRGTC�
VKQPU� VQ� CEJKGXG� ITGCVGT� HNGZKDKNKV[� CPF� HQEWU
RTQFWEVKQP�QP�KVU�RTKOCT[�EWUVQOGTU���(QTGECUVU�CTG
IGPGTCVGF� KP� VJG� CIGPE[ U� )NQDCN� 9GCVJGT� %GPVGT
&KXKUKQP��YJKEJ�EQPUKUVU�QH�VJTGG�RTQFWEVKQP�DTCPEJGU�
VJG� (QTGECUV� 2TQFWEVKQP� $TCPEJ�� VJG� 5RGEKCN
1RGTCVKQPU� (QTEGU� 9GCVJGT� 1RGTCVKQPU� %GPVGT

51(91%���CPF�VJG�%+0%�6CTIGV�9GCVJGT�(QTGECUV
%GNN�
%69(%��

6JG�(QTGECUV�2TQFWEVKQP�$TCPEJ� KUUWGU� C�YKFG
XCTKGV[�QH�RTQFWEVU�VCKNQTGF�VQ�VJG�PGGFU�QH�YQTNFYKFG
&1&�EWUVQOGTU��KPENWFKPI�QVJGT�OKNKVCT[�CPF�EKXKNKCP
YGCVJGT�UVTCVGIKE�EGPVGTU��VJG�TGIKQPCN�JWDU�VJCV�CTG
EQOKPI�QP�NKPG�KP�CUUQEKCVKQP�YKVJ�VJG�TGGPIKPGGTKPI
QH�#KT�(QTEG�9GCVJGT�WPKVU�YQTNFYKFG��CPF�DCUG�CPF
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RQUV�YGCVJGT� UVCVKQPU�� �6JKU� DTCPEJ� KUUWGU� UVCPFCTF (QTEG��#TO[��CPF�LQKPV�HQTEG�WPKVU���+P�VJKU�ECRCEKV[�
RTQFWEVU� UWEJ� CU� UGXGTG� YGCVJGT� YCTPKPIU� CPF #KT� (QTEG� YGCVJGT� RGTUQPPGN� KFGPVKH[� CNN� YGCVJGT�
CFXKUQTKGU�HQT�URGEKHKGF�%1075�OKNKVCT[�KPUVCNNCVKQPU UGPUKVKXG�CTGCU�QH�VJG�QRGTCVKQP��OQPKVQT�VJG�YGCVJGT
CPF� YQTNFYKFG� VTQRKECN� UVQTO� HKZGU�� DWV� CNUQ UGTXKEG�RTQXKFGF� KP� VJGUG�CTGCU��CPF�RTQXKFG�GZRGTV
HTGSWGPVN[� OQFKHKGU� KVU� RTQFWEV� NKPG� VQ� OGGV� VJG CFXKEG� VQ� OKVKICVG� YGCVJGT� KORCEVU� QP� VTCKPKPI� QT
F[PCOKE�PGGFU�QH�QP�IQKPI�OKNKVCT[�QRGTCVKQPU���� EQODCV�QRGTCVKQPU���6JKU�GHHQTV�JGNRU�GPUWTG�VJCV�#KT
� (QTEG�� #TO[�� CPF� LQKPV� HQTEG� WPKVU� HWNHKNN� VJGKT

6JG�51(91%�YCU�HQTOGF�KP�0QXGODGT������VQ
TGURQPF�VQ�VJG�PGGFU�QH�5RGEKCN�1RGTCVKQPU�(QTEGU�HQT
YQTNFYKFG�����JQWT�FC[��SWKEM�TGURQPUG�EGPVTCNK\GF
YGCVJGT� UWRRQTV�� � 51(91%� HQTGECUVGTU� GORNQ[� C
XCTKGV[� QH� YGCVJGT� CPF� EQOOWPKECVKQPU� U[UVGOU� VQ &GRNQ[GF� YGCVJGT� VGCOU� CTG� VJG� DCUKE� WPKVU
EQNNGEV�51(�YGCVJGT�TGSWKTGOGPVU��IGPGTCVG�OKUUKQP� RTQXKFKPI�YGCVJGT�UWRRQTV�KP�C�EQODCV�VJGCVGT���6JGUG
URGEKHKE�HQTGECUVU�HQT�51(�GZGTEKUGU�CPF�EQPVKPIGPE[ VGCOU� RTQXKFG� UWTHCEG� CPF� WRRGT� CKT� QDUGTXCVKQPU�
QRGTCVKQPU�� FKUUGOKPCVG� VJGKT� RTQFWEVU�� CPF� QDVCKP UVCHH� YGCVJGT� QHHKEGT� UGTXKEGU�� CPF� HQTGECUVU�� � 6JG
QDUGTXCVKQPU�HGGFDCEM�� � 51(91%� CNUQ� TGVCKPU� VJG VCEVKECN� HQTGECUV� U[UVGO�� VCEVKECN� YGCVJGT� TCFCT�
HNGZKDKNKV[� VQ� TGURQPF� VQ� UJQTV�PQVKEG� EQPVKPIGPE[ VCEVKECN� OGVGQTQNQIKECN� UCVGNNKVG� FKTGEV� TGCFQWV
TGSWKTGOGPVU�HTQO�PQP�51(�EWUVQOGTU� VGTOKPCNU�� CPF� VCEVKECN� EQOOWPKECVKQPU� VGTOKPCNU
� RTQXKFG�VJG�OGCPU�VQ�CESWKTG�XKVCN�OGVGQTQNQIKECN�FCVC6JG�%69(%�RTQXKFGU� HKPG� UECNG� RNCPPKPI� CPF
GZGEWVKQP� YGCVJGT� HQTGECUVU� HQT� CP[� RQVGPVKCN�
GOGTIKPI� QT� QPIQKPI� YQTNFYKFG� LQKPV� OKNKVCT[
QRGTCVKQP� VJCV� ECPPQV� DG� UWRRQTVGF� HTQO�C� TGIKQPCN
JWD� QT� D[� VJG� %+0%	U� QTICPKE� YGCVJGT� HQTEGU�
%69(%� KUUWGU� URGEKCNK\GF� RTQFWEVU� HQT� TCRKFN[
GOGTIKPI� EQPVKPIGPEKGU�� OGUQUECNG� HQTGECUVU� VQ
�HKTUV�KP�� #TO[� HQTEGU�� CPF� ����� FC[� UVTCVGIKE� 5RGEKCNK\GF�5WRRQTV���#(%%%��#UJGXKNNG��0QTVJ
QRGTCVKQPCN�� CPF� VCEVKECN� NGXGN� YGCVJGT� FGEKUKQP %CTQNKPC��RTQXKFGU�GPXKTQPOGPVCN�FCVC�CPF�URGEKCNK\GF
CUUKUVCPEG�CPF�VCTIGV�HQTGECUVU�HQT�%+0%U�CPF�PCVKQPCN UVWFKGU� VQ� UWRRQTV� VJG�#KT� (QTEG��#TO[�� CPF� QVJGT
RTQITCO�QHHKEGU� IQXGTPOGPV� CIGPEKGU�� � 6[RKECN� UWRRQTV� UCVKUHKGU
� TGSWKTGOGPVU�HQT�CUUGUUOGPVU�QH�PCVWTCN�GPXKTQPOGPVCN

&KUUGOKPCVKQP�QH�(QTGECUVU�CPF�9CTPKPIU���6JG
#KT� (QTEG� CPF� #TO[� TGSWKTG� YQTNFYKFG
OGVGQTQNQIKECN� UGTXKEGU� HQT�URGEKHKE�QRGTCVKQPCN�CPF
RNCPPKPI� CEVKXKVKGU�� �/KNKVCT[� WUGTU� TGSWKTG�OGVGQT�
QNQIKECN�KPHQTOCVKQP�FKTGEVGF�VQ�VJG�PGGFU�QH�YGCRQP
U[UVGOU� DGKPI� FGXGNQRGF� QT� WUGF�� EQOOCPF� CPF
EQPVTQN� U[UVGOU�� #TO[� HKTKPI� WPKVU�� TGUGCTEJ�
FGXGNQROGPV� CPF� GXCNWCVKQP�� VGUVKPI�� VTCKPKPI� CPF
FGRNQ[OGPV� QH� OKNKVCT[� HQTEGU�� CPF� EQPVKPIGPE[
QRGTCVKQPU�
� #KT�(QTEG�9GCVJGT�GPJCPEGU� VJG�WPKSWG�INQDCN VKOG�0GRJ�CPCN[UKU���C�INQDCN�CPCN[UKU�QH�UPQY�EQXGT�
ECRCDKNKV[� QH� OKNKVCT[� CXKCVKQP� YJKNG� KPFKTGEVN[ UQNCT�� IGQOCIPGVKE�� CPF� URCEG� QDUGTXCVKQPU� CPF
CUUKUVKPI�EKXKN�CXKCVKQP���#KT�(QTEG�RGTUQPPGN�RTQXKFG KPFKEGU�� CPF� OCP[� QVJGT� URGEKCNK\GF� GPXKTQPOGPVCN
HNKIJV� YGCVJGT� DTKGHKPIU�� CKT�ITQWPF� TCFKQ� UGTXKEGU� FCVC�UGVU�
CPF� VCKNQTGF� QDUGTXCVKQPU�� HQTGECUVU�� YCVEJGU�� CPF �
YCTPKPIU�HQT�OKNKVCT[�QRGTCVKQPU�
�

#�URGEKCN�CURGEV�QH�VJG�OKNKVCT[�YGCVJGT�OKUUKQP VJGUG�CTG�FGUETKDGF�DGNQY�
KU� VJG� PGGF� VQ� RTQXKFG� � FGEKUKQP� CUUKUVCPEG� VQ �
EQOOCPFGTU�CPF�TGUQWTEG�OCPCIGTU���6Q�HWNHKNN�VJKU
TGSWKTGOGPV��FGUKIPCVGF�#KT�(QTEG�YGCVJGT�RGTUQPPGN
UGTXG�CU�RCTV�QH�VJG�YQTMKPI�UVCHH�QH�QRGTCVKQPCN�#KT

OKUUKQPU� TGICTFNGUU� QH� VJG� YGCVJGT� CPF� TGUWNVU� KP
GHHKEKGPV�WUG�QH�YGCVJGT�TGUQWTEGU�D[�IGCTKPI�VJGO�VQ
OKUUKQP�PGGFU�
�

YKVJKP�C�VJGCVGT���#�JKIJ�HTGSWGPE[�TCFKQ�DTQCFECUV

*(4$�� U[UVGO� KU� WUGF� VQ� CWIOGPV� VTCPUOKUUKQP�QH
CNRJCPWOGTKE� CPF� HCEUKOKNG� RTQFWEVU� VQ� VJG� VJGCVGT
YGCVJGT�HQTEG���6JG�*(4$�U[UVGO�EQPUKUVU�QH�TGIKQPCN
DTQCFECUV�UVCVKQPU�CV�#PFGTUGP�#($��)WCO��'NMJQTP�
0GDTCUMC��CPF�4QQUGXGNV�4QCFU��2WGTVQ�4KEQ�
�

GHHGEVU�QP�OKNKVCT[�RNCPU��YGCRQP�U[UVGOU��HCEKNKVKGU�
CPF�KPVGNNKIGPEG�CEVKXKVKGU���#(%%%�EQNNGEVU�GPXKTQP�
OGPVCN� FCVC� HTQO� #(9#� CPF� VJGP� UQTVU�� EJGEMU�
UVQTGU�� CPF� GORNQ[U� VJGUG� FCVC� VQ� RTQFWEG� VCKNQTGF
RTQFWEVU�� � �#(%%%� KU� EQNQECVGF�YKVJ� VJG�0CVKQPCN
%NKOCVKE�&CVC�%GPVGT�VQ�HCEKNKVCVG�EQQRGTCVKQP�CPF�FCVC
GZEJCPIG���#(%%%�V[RKECNN[�EQNNGEVU��SWCNKV[�CUUWTGU�
CPF� CRRNKGU� YQTNFYKFG� UWTHCEG� CPF� WRRGT� CKT
QDUGTXCVKQPU��C�VJTGG�FKOGPUKQPCN�
��&��ENQWF�CPCN[UKU
GZVTCEVGF�HTQO�OGVGQTQNQIKECN�UCVGNNKVG�KOCIGT[�
4GCN�

6JG� #KT� (QTEG� CNUQ� UWRRQTVU� CP� CTTC[� QH� #KT
(QTEG�CPF�#TO[�URGEKCNK\GF�TGSWKTGOGPVU���5QOG�QH

6JG�#TO[�YGCVJGT�UWRRQTV�OKUUKQP�KU�EQORNGVGN[
KPVGITCVGF� � KPVQ� VJG� #KT� (QTEG	U� QXGTCNN� OKUUKQP
EQPEGRV�� �6JG�#TO[� VTCKPU� CPF� GFWECVGU�#KT�(QTEG
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RGTUQPPGN� CDQWV� #TO[� QTICPK\CVKQPU�� EQPEGRVU� QH 6JG� #KT� (QTEG� RTQXKFGU� URCEG� GPXKTQPOGPVCN
QRGTCVKQPU�� CPF� VJG� YGCVJGT� UGPUKVKXKVKGU� QH� #TO[ FCVC��RTQFWEVU��UGTXKEGU��CPF�UQNCT�HQTGECUVU�VQ�C�YKFG
QRGTCVKQPU�CPF�GSWKROGPV���#KT�(QTEG�YGCVJGT�WPKVU XCTKGV[� QH� EWUVQOGTU� VJTQWIJ� VJG� ��� 59:5� CV
CTG�CNKIPGF�CPF�KPVGITCVGF�YKVJ�VJG�#TO[�KPVGNNKIGPEG 5EJTKGXGT� #($�� %QNQTCFQ�� � #P� GNGOGPV� QH� VJG
QTICPK\CVKQP�� �9GCVJGT� RTQFWEVU� CTG� VCKNQTGF� VQ� DG ��� 59:5� KU� EQNQECVGF� YKVJ� 01##	U� 5RCEG
FKTGEVN[�WUCDNG�CPF�WPFGTUVCPFCDNG�D[�#TO[�RGTUQPPGN 'PXKTQPOGPV�%GPVGT�KP�$QWNFGT��%QNQTCFQ�
CPF� CTG� KPVGITCVGF� KPVQ� #TO[� EQOOWPKECVKQPU �
U[UVGOU���/QDKNG�CPF�HKZGF�OGVGQTQNQIKECN�GSWKROGPV
KU� RTQITCOOGF� D[� VJG� #KT� (QTEG�� � +P� C� VCEVKECN
GPXKTQPOGPV��YGCVJGT�RGTUQPPGN�UGTXG�YKVJ�GEJGNQP�
CDQXG�EQTRU�� EQTRU�� FKXKUKQPU�� UGRCTCVG� DTKICFGU�
TGIKOGPVU�� CXKCVKQP� DTKICFGU�� CTOQTGF� ECXCNT[
TGIKOGPVU�� TCPIGT� TGIKOGPVU�� CPF� URGEKCN� HQTEGU
ITQWRU�
CU�YGNN�CU�UWDQTFKPCVG�DCVVCNKQPU�FGRNQ[GF�CV &1&�/QFGNKPI�CPF�5KOWNCVKQP�'ZGEWVKXG�#IGPV
HQTYCTF�QRGTCVKPI�DCUGU��� �6JG�#KT�(QTEG�RTQXKFGU HQT�VJG�#KT�CPF�5RCEG�0CVWTCN�'PXKTQPOGPV����6JG�#KT
QDUGTXGT� UWRRQTV� VQ� CNN� EQOOCPF� NGXGNU� KFGPVKHKGF (QTEG� YCU� EQPHKTOGF� KP� ����� D[� VJG� 'ZGEWVKXG
CDQXG���6JG�#TO[�(QTYCTF�#TGC�.KOKVGF�1DUGTXKPI %QWPEKN� HQT� /QFGNKPI� CPF� 5KOWNCVKQP� 
':%+/5��
2TQITCO� 
(#.12�� CPF� VJG� #TO[� CTVKNNGT[ TGRTGUGPVKPI� VJG� 1HHKEG� QH� VJG� 7PFGT� 5GETGVCT[� QH
OGVGQTQNQI[�
#46;/'6��RTQITCO�CWIOGPV�VJG�#KT &GHGPUG� HQT� #ESWKUKVKQP� CPF� 6GEJPQNQI[� CU� VJG
(QTEG�QDUGTXCVKQPU�KP�VJG�VCEVKECN�GPXKTQPOGPV�� 'ZGEWVKXG�#IGPV���6JG�'ZGEWVKXG�#IGPV�KU�TGURQPUKDNG
� HQT�GPUWTKPI�CWVJQTKVCVKXG�CKT�CPF�URCEG�GPXKTQPOGPV

6JG�#KT�(QTEG�RTQXKFGU�OGVGQTQNQIKECN�RTQFWEVU
VQ� VJG� 0CVKQP	U� URCEG� CPF�OKUUKNG� RTQITCOU�� � 6JKU
KPENWFGU�C�YKFG�TCPIG�QH�YGCVJGT�QDUGTXKPI�UGTXKEGU
CV� VJG� #KT� (QTEG� 'CUVGTP� 4CPIG� CPF� VJG� -GPPGF[
5RCEG�%GPVGT���6JG�#KT�(QTEG�CNUQ�RTQXKFGU�NCWPEJ� #KT� 0CVKQPCN� )WCTF� 
#0)��� � 6JGTG� CTG� VYQ
HQTGECUVKPI� UGTXKEG� HQT� 0#5#	U� OCPPGF� CPF FKUVKPEV�HWPEVKQPU�YKVJKP�VJG�#0)�YGCVJGT�RTQITCO�
WPOCPPGF�NCWPEJGU�CPF�HQT�EQOOGTEKCN�NCWPEJGU�HTQO 6JG�VTCFKVKQPCN�RTQITCO�EQPUKUVU�QH����YGCVJGT�HNKIJVU�
VJG� -GPPGF[� 5RCEG� %GPVGT�� � 6JG� #KT� (QTEG� CNUQ TCPIKPI�KP�UK\G�HTQO����VQ����RGTUQPPGN���6JG�HNKIJVU
RTQXKFGU�URGEKCNK\GF�OGVGQTQNQIKECN�UGTXKEGU�HQT� VJG OGGV�OQPVJN[�VQ�VTCKP�HQT�VJGKT�YCTVKOG�OKUUKQPU�CPF
#KT� (QTEG� 9GUVGTP� 4CPIG� CV� 8CPFGPDGTI� #($� UWRRQTV� DQVJ� #TO[� 0CVKQPCN� )WCTF� 
#40)�� CPF
%CNKHQTPKC�� CPF� VJG� 2CEKHKE� /KUUKNG� 4CPIG� YJKEJ 7PKVGF�5VCVGU�#TO[�4GUGTXG�
75#4��WPKVU�CU�YGNN�CU
KPENWFGU� 2QKPV� /WIW� CPF� 5CP� 0KEJQNCU� +UNCPF� #0)� HN[KPI� WPKVU�� � #� 9GCVJGT� 4GCFKPGUU� %GPVGT
%CNKHQTPKC��CPF�$CTMKPI�5CPFU��*CYCKK���+P�CFFKVKQP� QRGTCVGU� CV� %COR� $NCPFKPI�� KP� 5VCTMG�� (NQTKFC�� VQ
VJG� #KT� (QTEG� UWRRQTVU� VJG� 9JKVG� 5CPFU� /KUUKNG RTQXKFG� #TO[� VCEVKECN� UMKNNU� VTCKPKPI� VJCV� KU� PQV
4CPIG��0GY�/GZKEQ��VJG�-YCLCNGKP�/KUUKNG�4CPIG� CXCKNCDNG�GNUGYJGTG�KP� VJG�#KT�(QTEG�� �6JG�#0)�KU
CPF�QVJGT�&1&�TGUGCTEJ�CPF�VGUV�HCEKNKVKGU� CNUQ�TGURQPUKDNG�HQT�RGCEGVKOG�YGCVJGT�QRGTCVKQPU�CV
� NQECVKQPU�YJGTG�VJG�#0)�KU�TGURQPUKDNG�HQT�CKTHKGNF6JG� #KT� (QTEG� CPF� 0CX[� QRGTCVG� VJG� ,QKPV
6[RJQQP�9CTPKPI�%GPVGT�
,69%��QP�)WCO�WPFGT�VJG
0CXCN�2CEKHKE�/GVGQTQNQI[�CPF�1EGCPQITCRJ[�%GPVGT 2NCPPGF�'PJCPEGOGPVU���#KT�(QTEG��#TO[��CPF
9GUV�� )WCO�� � ,69%� RTQXKFGU� VTQRKECN� E[ENQPG
YCTPKPI� UGTXKEGU� VQ� &1&� WPKVU� CPF� QVJGT� 7PKVGF
5VCVGU�UWDUETKDGTU�KP�VJG�CTGC�YGUV�QH�����FGITGGU�VQ
VJG�'CUV�%QCUV�QH�#HTKEC�KP�DQVJ�JGOKURJGTGU�
�

6JG�#KT� (QTEG� FKTGEVN[� UWRRQTVU� &1&� 5RGEKCN
5VTCVGIKE� 2TQITCOU�� VJG� 0CVKQPCN� %QOOCPF
#WVJQTKV[��VJG�0CVKQPCN�/KNKVCT[�%QOOCPF�5[UVGO�
CPF�VJG�0CVKQPCN�5GEWTKV[�#IGPE[���6CKNQTGF�GPXKTQP�
OGPVCN� UWRRQTV� RTQFWEVU� CTG� FKUUGOKPCVGF� VQ� VJGUG
EWUVQOGTU�YQTNFYKFG�
�

6JG�#KT�(QTEG�CNUQ�RTQXKFGU�CITQOGVGQTQNQIKECN
QWVRWV� VQ� VJG�75&#	U�(QTGKIP�#ITKEWNVWTCN�5GTXKEG
CPF�QVJGT�PCVKQPCN�EWUVQOGTU�� �6JG�QWVRWV�RTQXKFGF
KPENWFGU� FKCIPQUVKE� UQKN� J[FTQNQI[� CPF� QVJGT
OGVGQTQNQIKECN� QWVRWV� RGTVKPGPV� VQ� ETQR�ITQYVJ� CPF
[KGNF�GUVKOCVKQP�
�

OQFGNU�� CNIQTKVJOU�� CPF� FCVC� KPVGPFGF� HQT� ETQUU�
CIGPE[�ETQUU�5GTXKEG� NCDQTCVQTKGU� KP� CKT� CPF� URCEG
PCVWTCN�GPXKTQPOGPVCN�DQWPFCTKGU�
�

QRGTCVKQPU�
�

LQKPV�HQTEG�QRGTCVKQPCN�TGSWKTGOGPVU�HQT�GPXKTQPOGPVCN
UWRRQTV� CTG� VJG� DCUKU� HQT� CNN� #KT� (QTEG� CEVKQPU� VQ
KORTQXG�GZKUVKPI�QT�CESWKTG�PGY�ECRCDKNKVKGU���6JG�#KT
(QTEG� CUUGUUGU� VJGUG� TGSWKTGOGPVU� CPF� CVVGORVU� VQ
UCVKUH[�VJGO�VJTQWIJ�GKVJGT�JCTFYCTG�CESWKUKVKQPU�QT
VGEJPKSWG� FGXGNQROGPV�� � #(9#� CPF� VJG� 0CXCN
/GVGQTQNQI[� CPF� 1EGCPQITCRJ[� %QOOCPF� CTG
YQTMKPI� QP� KPKVKCVKXGU� VQ� KORTQXG� GPXKTQPOGPVCN
UWRRQTV�VQ�LQKPV�CPF�UGTXKEG�QRGTCVKQPU���6JG[�HQEWU
QP�VJG�UVTGPIVJU�QH�GCEJ�QH�VJG�UGTXKEGU�CPF�DWKNF�QP
GZKUVKPI�EQQRGTCVKXG�GHHQTVU�



��&1&��

6JG� #KT� (QTEG� KU� OQFGTPK\KPI� CPF� KORTQXKPI RTQFWEGU� DQVJ� WPKHQTO� ITKFFGF� FCVC� HKGNFU� CPF
UVTCVGIKE�� QRGTCVKQPCN�� CPF� EQODCV� NGXGN� U[UVGOU� VTCFKVKQPCN�OGVGQTQNQIKECN�RTQFWEVU�
/QFGTPK\CVKQP� RTQITCOU� KPENWFG� VJG� 6CEVKECN �
1DUGTXKPI� CPF� (QTGECUVKPI� 5[UVGO� 
61(5��� YJKEJ
RTQXKFGU� C� UKPING� U[UVGO� HQT� DQVJ� ICTTKUQP� CPF
FGRNQ[GF�QRGTCVKQPU���61(5�TGRNCEGU�VJG�#WVQOCVGF
9GCVJGT�&KUVTKDWVKQP�5[UVGO�
� 61(5�RTQXKFGU�C�ICTTKUQP�CPF�EQODCV�YGCVJGT EQPHKIWTCVKQPU�QH�VJG�566���6JG�DCUKE�566U�TGEGKXG
HQTGECUV� CPF� QDUGTXKPI� ECRCDKNKV[�� � +V� RTQXKFGU NQY� TGUQNWVKQP� &/52� CPF� EKXKN� RQNCT� 
6+415�
FGRNQ[GF�YGCVJGT�HQTEGU�VJG�ECRCDKNKV[�VQ�OCPKRWNCVG /'6'14�� GVE��� FCVC� CU� YGNN� CU� 9'(#:
FCVC� CPF� FKUUGOKPCVG�YGCVJGT� HQTGECUVU�� CFXKUQTKGU� VTCPUOKUUKQPU� HTQO� IGQUVCVKQPCT[� UCVGNNKVGU�� � 6JG
YCTPKPIU��DTKGHKPIU��CPF�EWTTGPV�YGCVJGT�KPHQTOCVKQP 'PJCPEGF� 566� CFFU� VJG� ECRCDKNKV[� VQ� TGEGKXG� CPF
VQ� #KT� 1RGTCVKQPU� %GPVGTU�� HN[KPI� USWCFTQPU�� CKT FKURNC[�JKIJ�TGUQNWVKQP�&/52�CPF�6+415�TGCN�VKOG
VTCHHKE�EQPVTQN�HCEKNKVKGU��FGRNQ[GF�YGCVJGT�VGCOU��CPF DTQCFECUVU�� � (KPCNN[�� VJG� ,QKPV�6CUM�(QTEG� 5CVGNNKVG
#TO[� GNGOGPVU� NQECVGF� YKVJKP� VJG� VJGCVGT� QH 6GTOKPCN� CFFU� VJG� ECRCDKNKV[� VQ� TGEGKXG� JKIJ
QRGTCVKQPU���61(5�JCU�VYQ�EQORQPGPVU���VJG�6CEVKECN TGUQNWVKQP��IGQUVCVKQPCT[�FCVC�
(QTGECUV� 5[UVGO� 
6(5�� CPF� VJG�/CPWCN� 1DUGTXKPI �
5[UVGO�
/15����6(5�KU�C�ICTTKUQP�U[UVGO�CU�YGNN�CU
C� FGRNQ[CDNG� �HKTUV�KP�� EQODCV� YGCVJGT� HQTGECUV
ECRCDKNKV[���9JGP�FGRNQ[GF�VJG�U[UVGO�YKNN�TGRNKECVG
OQUV� JQOG� UVCVKQP� QRGTCVKQPU�� GPJCPEKPI� QRGTCVQT
RTQHKEKGPE[� CPF� OKPKOK\KPI� VJG� PGGF� HQT� URGEKCN
VTCKPKPI���/15�KU�C�UKPING�RGTUQP�RQTVCDNG�QDUGTXKPI
U[UVGO� EQPVCKPKPI� GUUGPVKCN�� DCUKE� QDUGTXKPI
GSWKROGPV�
� 6JG�954���&�RTQEWTGF�VJTQWIJ�VJG�0':4#& EQOOWPKECVKQP�NKPMU�QP�VJG�DCVVNGHKGNF�
,QKPV� 5[UVGO� 2TQITCO� 1HHKEG� EQPVKPWGU� VQ� DG �
OQFGTPK\GF��KP�EQPEGTV�YKVJ�01##�CPF�(##�TCFCTU�
VQ� KORTQXG� TGNKCDKNKV[� CPF�OCKPVCKPCDKNKV[� CPF� MGGR
VGEJPQNQI[�EWTTGPV���+V�KU�QRGTCVGF�CPF�OCKPVCKPGF�D[
&1&��01##��CPF�(##�YKVJKP�VJG�%1075�CPF�D[
VJG� #KT� (QTEG� CPF� 0CX[� QXGTUGCU�� � 6JG� U[UVGO
KPEQTRQTCVGU� VJG� NCVGUV� VGEJPQNQIKECN� CFXCPEGU� KP
&QRRNGT�TCFCT��FCVC�RTQEGUUKPI��EQOOWPKECVKQPU��CPF
FKURNC[���6JG�%1075�954���&�PGVYQTM�YKNN�UCVKUH[
YGCVJGT�TCFCT�TGSWKTGOGPVU�KP�UWRRQTV�QH�VJG�IGPGTCN
RWDNKE��VJG�OKNKVCT[��CPF�VJG�CXKCVKQP�EQOOWPKV[�
� 6JG� %NQWF� &GRKEVKQP� CPF� (QTGECUVKPI� 5[UVGO

%&(5�� ++�YKNN�OCMG�OCLQT� UQHVYCTG� CPF�JCTFYCTG
OQFKHKECVKQPU� CV� #(9#� VQ� WRITCFG� VJG� YGCVJGT
UCVGNNKVG� FCVC� RTQEGUUKPI�� ENQWF� FGRKEVKQP� CPF
HQTGECUVKPI��CPF�ENCUUKHKGF�YGCVJGT�UWRRQTV�HWPEVKQPU
VQ�OGGV�EWUVQOGT�UVCVGF�TGSWKTGOGPVU�
� 6JG� /#4-� +8$�&KTGEV� 4GCFQWV� RTQITCO� JCU HQTGECUV� RTQFWEVU� CPF�QT� URGEKCNK\GF� UGTXKEGU� CTG
RTQEWTGF�PGY�UCVGNNKVG� TGEGKXGT� VGTOKPCNU� VQ�TGRNCEG RTQXKFGF�HQT�VJG�HQNNQYKPI�
VJG�CIKPI�/#4-�+++U���+P�CFFKVKQP�VQ�RTQXKFKPI�JKIJ �
TGUQNWVKQP� UCVGNNKVG� KOCIGT[� HTQO� RQNCT� CPF
IGQU[PEJTQPQWU�YGCVJGT� UCVGNNKVGU�� VJG�/#4-� +8$
VGTOKPCNU� CEEGRV� CPF� WUG� FCVC� HTQO� VJG� &/52
OKETQYCXG� KOCIGT� CPF� UQWPFGTU� CPF� VJG� 6+415
OKETQYCXG�UQWPFKPI�WPKVU�#�CPF�$���6JG�/#4-�+8$

6JG�5OCNN�6CEVKECN�6GTOKPCN�
566��KU�C�UOCNN�
NKIJVYGKIJV��TWIIGFK\GF��OQFWNCTK\GF��KPVGTQRGTCDNG�
HKTUV�KP� UCVGNNKVG� TGEGKXG� VGTOKPCN� VJCV� TGEGKXGU� FCVC
VTCPUOKVVGF� D[� IGQUVCVKQPCT[� CPF� RQNCT� QTDKVKPI
OGVGQTQNQIKECN� UCVGNNKVGU�� � 6JGTG� CTG� VJTGG

566U� CTG� DGKPI� HKGNFGF� CV� VJG� NQYGUV� NGXGN� QH
VCEVKECN� YGCVJGT� QRGTCVKQPU� 
K�G��� UWRRQTV� VQ� 75#(
HN[KPI�USWCFTQPU�CPF�#TO[�FKXKUKQPU����(WTVJGTOQTG�
CNN� 566U� ECP� DG� PGVYQTMGF� VJTQWIJ� DCVVNGHKGNF
EQOOWPKECVKQP� KPVGTPGVU� VQ� ETGCVG� EQORTGJGPUKXG
UCVGNNKVG� KOCIGT[� FKUVTKDWVKQP� U[UVGOU�� � (WVWTG
FGXGNQROGPVU� KP� VJG� 566� RTQITCO� DWKNF� QP� VJGUG
KPKVKCN� ECRCDKNKVKGU� VQ� HWTVJGT� TGFWEG� VJG� UK\G� CPF
YGKIJV� QH� GSWKROGPV� CPF� OCZKOK\G� WUG� QH� VJG

52#%'�'08+410/'06#.�5'48+%'5
� �� �5RCEG�9GCVJGT�5SWCFTQP�
���59:5��KU�VJGVJ

#KT� (QTEG� HQECN� RQKPV� HQT� QRGTCVKQPCN� URCEG
GPXKTQPOGPVCN� UWRRQTV�� ����59:5�CNUQ�RCTVKEKRCVGU
YKVJ� 01##� KP� VJG� LQKPV� QRGTCVKQP� QH� VJG� 5RCEG
'PXKTQPOGPV� %GPVGT� 
5'%�� KP� $QWNFGT�� %QNQTCFQ�
7PFGT� GZKUVKPI� CITGGOGPVU�� 5'%� CPF� ��� 59:5
RTQXKFG� NKOKVGF� DCEMWR� HQT� GCEJ� QVJGT� FWTKPI
EQPVKPIGPEKGU���/CP[�&1&�U[UVGOU�QRGTCVG�KP��QT�CTG
CHHGEVGF� D[�� EQPFKVKQPU� CDQXG� ��� MKNQOGVGTU�� � 6JG
URCEG� GPXKTQPOGPV� KPENWFGU� VJG� VJGTOQURJGTG�
KQPQURJGTG��CPF�OCIPGVQURJGTG��CU�YGNN�CU�VJG�TGIKQPU
VJCV�KPHNWGPEG�VJGO��UWEJ�CU�VJG�UWP�CPF�KPVGTRNCPGVCT[
URCEG������59:5�RTQXKFGU�DCUKE�CPF�URGEKCNK\GF�URCEG
GPXKTQPOGPVCN� UWRRQTV� VQ� OKNKVCT[� GNGEVTQOCIPGVKE
EQOOWPKECVKQPU��UWTXGKNNCPEG��CPF�YCTPKPI�U[UVGOU
VJCV�QRGTCVG�KP�VJKU�GPXKTQPOGPV���5RCEG�GPXKTQPOGPV

< +QPQURJGTKE�EQPFKVKQPU�
� < 'PGTIGVKE�RCTVKENG�HNWZGU�CV�UCVGNNKVG�QTDKVU�
� < 5QNCT� HNCTG�� UQNCT� RCTVKENG�� CPF� IGQOCIPGVKE

UVQTO�GXGPVU�
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< 7RRGT�CVOQURJGTKE� FGPUKV[� XCTKCVKQPU� D[ QH�EQPFKVKQPU�VJCV�EQWNF�FGITCFG�RGTHQTOCPEG�QH�VJGKT
RTQXKFKPI�IGQOCIPGVKE�CPF�UQNCT�KPFKEGU��

�
< *KIJ�HTGSWGPE[�
*(��TCFKQ�YCXG�RTQRCICVKQP�

�
< &GVCKNGF� RQUV�CPCN[UKU� UVWFKGU� QH� QRGTCVKQPCN

U[UVGO� RTQDNGOU� VQ� FGVGTOKPG� KH� VJG� URCEG
GPXKTQPOGPV�YCU�C�EQPVTKDWVKPI�HCEVQT�

�
6JG� GHHGEVU�QH� VJG� URCEG�GPXKTQPOGPV�QP�&1&

U[UVGOU� CTG�OCP[� CPF� XCTKGF�� �6JG�OCIPGVQURJGTG
CHHGEVU�UCVGNNKVG�QRGTCVKQPU�VJTQWIJ�UWEJ�RJGPQOGPC�CU
UKPING� GXGPV� WRUGVU� 
5'7�� CPF� URCEGETCHV� EJCTIKPI�
/CPPGF� URCEGHNKIJVU� CTG� XWNPGTCDNG� VQ� KPVGPUG
TCFKCVKQP� HTQO� NCTIG� UQNCT� HNCTGU� CPF� IGQOCIPGVKE
UVQTOU�� RCTVKEWNCTN[� HQT� JKIJ� KPENKPCVKQP� QTDKVU�
+QPQURJGTKE�EQPFKVKQPU�JCXG�C�RTQHQWPF�GHHGEV�QP�VJG
RTQRCICVKQP�QH�TCFKQ�YCXGU�CPF�TCFCT�UKIPCNU��NGCFKPI
VQ� EQOOWPKECVKQPU� DNCEMQWVU� CPF� GTTQPGQWU� TCFCT
TGVWTPU���8CTKCVKQPU�KP�VJG�PGWVTCN�CVOQURJGTG�CHHGEV
UCVGNNKVGU�QTDKVKPI�CV�TGNCVKXGN[�NQY�CNVKVWFGU�
� 5QWTEGU�QH�5RCEG�'PXKTQPOGPVCN�&CVC���6Q�QDVCKP
UQNCT�FCVC��VJG����59:5�QRGTCVGU�C�PGVYQTM�QH�UQNCT
QRVKECN� CPF� TCFKQ� VGNGUEQRGU�� � 5QNCT�'NGEVTQ�1RVKECN
0GVYQTM� 
5'10�� QDUGTXCVQTKGU� CTG� NQECVGF� CV
5CICOQTG�*KNN��/CUUCEJWUGVVU��4COG[��2WGTVQ�4KEQ�
*QNNQOCP�#($��0GY�/GZKEQ��2CNGJWC��*CYCKK��5CP
8KVQ��+VCN[��CPF�.GCTOQPVJ��#WUVTCNKC��6JG����59:5
CNUQ� TGEGKXGU� TGCN�VKOG� UQNCT� :�TC[� CPF� GPGTIGVKE
RCTVKENG�CPF�IGQOCIPGVKE�FCVC�HTQO�VJG�)GQUVCVKQPCT[
1RGTCVKQPCN�'PXKTQPOGPVCN�5CVGNNKVGU�
)1'5���&/52�
01##�� CPF� QVJGT� &1&� IGQUVCVKQPCT[� UCVGNNKVGU
RTQXKFG�CFFKVKQPCN�GPGTIGVKE�RCTVKENG�FCVC�KP�NQY�'CTVJ
CPF� IGQU[PEJTQPQWU� QTDKVU�� � 6JG� ��� 59:5� CPF
01##� 5'%� CNUQ� GZRNQKV� TGCN�VKOG� UQNCT� YKPF� FCVC
HTQO� VJG� 0#5#� #FXCPEGF� %QORQUKVKQP� 'ZRNQTGT
UCVGNNKVG�EWTTGPVN[�QPG�OKNNKQP�OKNGU�UWPYCTF�QH� VJG
GCTVJ�CV�VJG�.���.CITCPIKCP�RQKPV�
�

#�YQTNF�YKFG�
RTKOCTKN[�0QTVJGTP�*GOKURJGTG�
PGVYQTM� QH� KQPQUQPFGU� CPF� RQNCTKOGVGTU� RTQXKFGU
KQPQURJGTKE�FCVC�� �#KT�(QTEG�9GCVJGT�JCU�FGRNQ[GF
VJG�CWVQOCVGF�&KIKVCN�+QPQURJGTKE�5QWPFKPI�5[UVGO

&+55�� VQ� TGRNCEG� QNFGT� KPUVTWOGPVU� CPF� RTQXKFG
KORTQXGF�KQPQURJGTKE�EQXGTCIG�
� 6JG� ��� 59:5� OQPKVQTU� XCTKCVKQPU� QH� VJG
IGQOCIPGVKE�HKGNF�WUKPI�ITQWPF�DCUGF�OCIPGVQOGVGTU
VJTQWIJ� C� EQQRGTCVKXG� CITGGOGPV� YKVJ� VJG� 75)5�
EQORWVGU� C� TGCN�VKOG� IGQOCIPGVKE� KPFGZ�� CPF
VTCPUOKVU�VJG�FGTKXGF�KPFGZ�VQ�WUGTU��

�
9CTPKPI� CPF� (QTGECUV� 5GTXKEGU�� � +P� PGCT�TGCN�

VKOG�����59:5�RTQXKFGU�QRGTCVQTU�CFXCPEG�YCTPKPI

U[UVGOU���0QVKHKECVKQPU�KPENWFG�
�
< 5QNCT� :�TC[� GXGPVU� YJKEJ� ECP� FKUTWRV� *(

EQOOWPKECVKQPU�QP�UWPNKV�RCVJU�
�
< 5QNCT� TCFKQ� DWTUVU� YJKEJ� ECP� FKUTWRV

EQOOWPKECVKQPU�U[UVGOU�CPF�KPVGTHGTG�YKVJ�TCFCT
U[UVGOU�

�
< 5QNCT�RTQVQP�GXGPVU�YJKEJ�ECP�RTQFWEG�TCFKCVKQP

JC\CTFU� VQ� URCEGETCHV� CPF� CDUQTRVKQP� QH
VTCPURQNCT�*(�TCFKQ�YCXGU�

�
< +QPQURJGTKE�FKUVWTDCPEGU�YJKEJ�ECP�FGITCFG�*(

CPF�UCVGNNKVG�EQOOWPKECVKQPU�U[UVGOU�
�
< )GQOCIPGVKE�FKUVWTDCPEGU�YJKEJ�ECP�CHHGEV� VJG

QTDKVCN�RCTCOGVGTU�QH�NQY�CNVKVWFG�UCVGNNKVGU��ECWUG
URCEGETCHV� EJCTIKPI� CPF�QT� RJ[UKECN� FCOCIG�
FKUTWRV�*(�TCFKQ�YCXG�RTQRCICVKQP��QT�KPVGTHGTG
YKVJ�TCFCT�U[UVGOU�

� (WVWTG� +ORTQXGOGPVU� KP� ��� 59:5� 5WRRQTV�
���59:5�KU�GPJCPEKPI�KVU�CDKNKV[�VQ�QDUGTXG�VJG�URCEG
GPXKTQPOGPV��CPCN[\G�FCVC��CPF�OQFGN�VJG�PGCT�'CTVJ
GPXKTQPOGPV�
�

6JG� +QPQURJGTKE�/GCUWTKPI�5[UVGO� 
+/5�� KU� C
RNCPPGF� TGRNCEGOGPV� HQT� VJG� EWTTGPV� RQNCTKOGVGT
PGVYQTM���+/5��WUKPI�UKIPCNU�HTQO�)NQDCN�2QUKVKQPKPI
5[UVGO�
)25��UCVGNNKVGU��YKNN�OGCUWTG� VQVCN�GNGEVTQP
EQPVGPV���6JG�KPKVKCN�RWTEJCUG�CPF�FGRNQ[OGPV�QH�HKXG
+/5�WPKVU�KU�KP�RTQITGUU�
� 6JG� 5'10� 5QNCT�/CZKOWO�/QFKHKECVKQP� YKNN
KORTQXG�VJG�ECRCDKNKVKGU�QH�VJG�5'10�QDUGTXCVQTKGU�
'HHQTVU� EQPVKPWG� VQ� WRITCFG� QDUQNGVG� CPF� PQP�
UWRRQTVCDNG�GSWKROGPV�VQ�OCKPVCKP�EWTTGPV�ECRCDKNKV[�
�

#�UGTKGU�QH�5QNCT�:�4C[�+OCIGTU�
5:+��YKNN�DG
HNQYP�DGIKPPKPI�QP�VJG�PGZV�)1'5�UCVGNNKVG�NCWPEJGF�
6JG�5:+�YKNN�OQPKVQT�UQNCT�GOKUUKQPU�KP�VJG�GZVTGOG
WNVTCXKQNGV� 
'78�� CPF� :�TC[� RQTVKQPU� QH� VJG� UQNCT
URGEVTWO���6JGUG�FCVC�YKNN�DG�FQYPNKPMGF�VQ�VJG�5'%
CPF�VTCPUOKVVGF�VQ����59:5�KP�TGCN�VKOG�
� 6JG� 5QNCT� 9KPF� +PVGTRNCPGVCT[� /GCUWTGOGPVU

59+/�� KU� CP� #KT� (QTEG� 4GUGCTEJ� .CDQTCVQT[
KPXGUVKICVKQP�WUKPI�FCVC�HTQO�0#5#*U�9+0&�TGUGCTEJ
UCVGNNKVG� NCWPEJGF� QP� �� 0QXGODGT� ������ � 59+/
RTQXKFGU� VYQ�JQWTU�QH�TGCN�VKOG�KPVGTRNCPGVCT[�UQNCT
YKPF�FCVC�VQ����59:5�GCEJ�FC[���#FFKVKQPCNN[��VJGTG
YKNN�DG�VYQ�ECORCKIPU�C�[GCT�FWTKPI�YJKEJ�TGCN�VKOG
FCVC�YKNN�DG�RTQXKFGF���JQWTU�C�FC[���6JG�GZRGEVGF
NKHG�QH�59+/�9+0&�KU���VQ���[GCTU�
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5QNCT�4CFKQ�$WTUV�.QECVQT� 
54$.��� �6JKU�PGY DGGP�KORTQXGF�D[�VJG�KPENWUKQP�QH�GSWCVQTKCN�CPF
ITQWPF�DCUGF�U[UVGO�KU�RTQLGEVGF�VQ�DG�QRGTCVKQPCN�KP JKIJ�NCVKVWFG�ENKOCVQNQIKECN�FCVC�
�������54$.�TCFKQ�OCRRKPIU�QH�CEVKXG�TGIKQPU�QP�VJG �
UQNCT� FKUM� YKNN� CWIOGPV� VJG� RTGUGPV� QRVKECN
QDUGTXCVKQPU�QH�VJGUG�RJGPQOGPC�VJCV�CTG�NKOKVGF�D[
ENQWFU� CPF� QVJGT� CVOQURJGTKE� QDUEWTCPVU�� � 2TGEKUG
NQECVKQP�QH�CEVKXG�TGIKQPU�QP�VJG�UQNCT�FKUM�KU�ETWEKCN
VQ�CEEWTCVG�HQTGECUVKPI�QH�UQNCT�HNCTG�KORCEVU�QP�VJG
PGCT�GCTVJ�GPXKTQPOGPV� < 6JG�+PVGITCVGF�5RCEG�'PXKTQPOGPVCN�/QFGN�KU�C
��� EQWRNKPI� OQFGN� CPF� GZGEWVKXG� U[UVGO� DGKPI

6JG�5RCEG�'PXKTQPOGPVCN�6GEJPQNQI[�6TCPUKVKQP

5'66�� RTQITCO� VTCPUKVKQPU� UVCVG�QH�VJG�CTV� URCEG
GPXKTQPOGPVCN�OQFGNU�VQ�QRGTCVKQPCN�WUG�CV����59:5�
6JGUG� OQFGNU� YKNN� URGEKH[� CPF� HQTGECUV� VJG� URCEG
GPXKTQPOGPV� HTQO� VJG� 5WP� VQ� VJG� 'CTVJ	U� WRRGT
CVOQURJGTG�� �6JG�QWVRWV�QH� VJGUG�OQFGNU�YKNN�FTKXG
URGEKHKE� CRRNKECVKQP� RTQITCOU� VCKNQTGF� VQ� EWUVQOGT
PGGFU�� � 6JG� VTCPUKVKQP� QH� VJG� 5'66�OQFGNU� VQ� VJG
��� 59:5� YKNN� DG� EQORNGVG� D[� ������ � (QNNQY�QP
OQFGN� FGXGNQROGPV�YKNN� HQEWU� QP� KORTQXKPI�OQFGN 5722146+0)�4'5'#4%*
CEEWTCE[� CPF�YKNN� TGRNCEG� UWTTQICVG� RCTCOGVGTU� 
CU �
OQFGN� KPRWVU�� YKVJ� FKTGEV� OGCUWTGOGPVU� YJGTGXGT
RQUUKDNG���
�
< /CIPGVQURJGTKE�/QFGNU�� � 6JG�/CIPGVQURJGTKE UWRRQTV�RGTUQPPGN�YKVJ� VJG� VGEJPQNQI[� VQQNU� VQ�ICKP

5RGEKHKECVKQP� /QFGN� 
/5/�� RTQXKFGU CPF�OCKPVCKP�VJG�CFXCPVCIG�QXGT�C�RQVGPVKCN�CFXGTUCT[�
URGEKHKECVKQP�QH�OCIPGVQURJGTKE�RCTVKENG�HNWZGU�CV &QEWOGPVGF�4�&�TGSWKTGOGPVU� KP� VJG� CVOQURJGTKE
IGQUVCVKQPCT[�CNVKVWFGU�CPF�RTGEKRKVCVKPI�RCTVKENG UEKGPEGU� CTG� CTVKEWNCVGF� KP� VJG� #KT� (QTEG� 9GCVJGT
HNWZGU� KP�VJG�CWTQTCN�\QPG���#P�WRITCFG�VQ�VJKU /KUUKQP� 5WRRQTV� 2NCP�� � /QTG� URGEKHKE� IWKFCPEG� KU
OQFGN�� VJG� /CIPGVQURJGTKE� 5RGEKHKECVKQP� CPF HQWPF� KP� 6GEJPKECN� 0GGFU�� FQEWOGPVGF� KP� VJG
(QTGECUV�/QFGN��YKNN�RTQXKFG�HQTGECUV�ECRCDKNKV[ CUUQEKCVGF�9GCVJGT�&GXGNQROGPV�2NCP�
CPF� KPETGCUG� VJG� /5/� EQXGTCIG� CTGC�� � 1PG �
CRRNKECVKQP�QH�/5/�QWVRWV�YKNN�DG�CU�KPRWV�HQT
UCVGNNKVG�CPQOCN[�RTQITCOU���6JG�/5/�DGECOG
QRGTCVKQPCN�CV�VJG����59:5�KP�(;������

�
< +QPQURJGTKE�/QFGNU�� �6JG�2CTCOGVGTK\GF�4GCN� OGVGQTQNQI[�CPF�URCEG�YGCVJGT��TGUKFGU�YKVJ�#(4. U

6KOG�+QPQURJGTKE�5RGEKHKECVKQP�/QFGN�URGEKHKGU $CVVNGURCEG�'PXKTQPOGPV�&KXKUKQP�NQECVGF�CV�*CPUEQO
INQDCN� GNGEVTQP� FGPUKV[� WUKPI� PGCT�TGCN�VKOG #($��/CUUCEJWUGVVU���+VU�CRRNKGF�TGUGCTEJ�RTQITCO�KP
UCVGNNKVG� CPF� ITQWPF�DCUGF� FCVC�� � +V� DGECOG OGVGQTQNQI[� GORJCUK\GU� YGCVJGT� UCVGNNKVG� CPCN[UKU
QRGTCVKQPCN� KP� NCVG� (;� ������ � #� UGEQPF VGEJPKSWGU�� INQDCN�VJGCVGT� YGCVJGT� RTGFKEVKQP
KQPQURJGTKE� OQFGN�� VJG� +QPQURJGTKE� (QTGECUV OGVJQFU�� ENQWF� OQFGNKPI� CPF� UKOWNCVKQP�� YGCVJGT
/QFGN�
+(/��YKNN�DG�DCUGF�QP�C�OQFGN�FGXGNQRGF KORCEV� FGEKUKQP� CKFU� CPF� QRVKECN� VWTDWNGPEG� HQT
D[�7VCJ�5VCVG�7PKXGTUKV[���9JGP�EQORNGVGF��+(/ CKTDQTPG� NCUGT� CRRNKECVKQPU�� � #(4.� CNUQ� EQPFWEVU
YKNN� RTQXKFG� CP� KQPQURJGTKE� HQTGECUVKPI EWUVQOGT� UWRRQTVGF�4�&� HQT�021'55�&/52�� VJG
ECRCDKNKV[��KV�KU�EWTTGPVN[�WPFGTIQKPI�XCNKFCVKQP� &GHGPUG�/QFGNKPI� CPF� 5KOWNCVKQP�1HHKEG� 
&/51��
+QPQURJGTKE�OQFGN�QWVRWV�YKNN�DG�WUGF�CU�KPRWV CPF�0#5#�
HQT� URCEG� VTCEM� TCFCT� EQTTGEVKQP� CPF�*(� TCFKQ �
YCXG�RTQRCICVKQP�RTQITCOU���#PQVJGT�XCTKCPV�QH
KQPQURJGTKE�OQFGNU��VJG�9KFG�$CPF�/QFGN��YKNN
RTQXKFG� GUVKOCVGU� QH� KQPQURJGTKE� UEKPVKNNCVKQP
UGXGTKV[� DGVYGGP� VYQ� GPFRQKPVU�� � 6JG
URGEKHKECVKQP�CEEWTCE[�QH�VJKU�OQFGN�JCU�TGEGPVN[

< 6JG�+PVGTRNCPGVCT[�5JQEM�2TQRCICVKQP�/QFGN�KU
FGUKIPGF� VQ� RTGFKEV� VJG� VKOG�QH� CTTKXCN� CPF� VJG
F[PCOKE� RTGUUWTG� RWNUG� CUUQEKCVGF� YKVJ� UQNCT
HNCTGU���6JKU�YKNN�RTQXKFG�C�����FC[�YCTPKPI�QH
IGQOCIPGVKE�UVQTOU�TGUWNVKPI�HTQO�UQNCT�CEVKXKV[�

FGXGNQRGF�VQ� KPVGITCVG� VJG�5'66�OQFGNU� KPVQ�C
UKPING�U[UVGO�UJCTKPI�KPRWV�CPF�QWVRWV�FCVC���+V
YKNN� RTQXKFG� C� UKPING� HTCOGYQTM� VQ� EQQTFKPCVG
CPF�HCEKNKVCVG�VJG�GZGEWVKQP�QH�CNN�5'66�OQFGNU
WUKPI� UEKGPVKHKE� GZRGTVKUG� CPF� FGEKUKQP�OCMKPI
CDKNKV[�YKVJKP�VJG�RTQITCO��YJKEJ�YKNN�KPETGCUG
EQPUKUVGPE[�QH� VJG�QWVRWVU��QRVKOK\G�TWP�VKOGU�
CPF�FGETGCUG�HQTGECUVGT�YQTMNQCF�

�

6JG� QXGTCTEJKPI� QDLGEVKXG� QH� VJG� #KT� (QTEG
OGVGQTQNQIKECN�TGUGCTEJ�CPF�FGXGNQROGPV�RTQITCO�KU
VQ�RTQXKFG�U[UVGO�FGUKIPGTU�CPF�QRGTCVKQPCN�YGCVJGT

9KVJ� VJG� NCVGUV� TGUVTWEVWTKPI� QH� VJG� #KT� (QTEG
NCDQTCVQT[�U[UVGO�KPVQ�C�UKPING�#KT�(QTEG�4GUGCTEJ
.CDQTCVQT[�� VJG� TGURQPUKDKNKV[� HQT� EQPFWEVKPI� CPF
OCPCIKPI� GPXKTQPOGPVCN� UEKGPEGU� 4�&� 
KPENWFKPI

5CVGNNKVG� #PCN[UKU� 6GEJPKSWGU�� � 6JGTG� CTG� VYQ
EQORQPGPVU� VQ� VJKU� RTQITCO�� VJG� HKTUV� FGCNU� YKVJ
VGEJPKSWGU� VQ� KPEQTRQTCVG� PGY� CPF�QT� TGHKPGF
OWNVKURGEVTCN� KOCIGT[� KPVQ� INQDCN� CPF� VJGCVGT� NGXGN
ENQWF�CPCN[UKU�OGVJQFU�WUGF�CV�#(9#�CPF�KP�VJGCVGT
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CPF� VJG� UGEQPF� HQEWUGU� QP� KORTQXGF� TGVTKGXCN� QH RCTVKEWNCTN[� GHHGEVKXG� KP� RTQEGUUKPI� PQKU[�ICRR[
VGORGTCVWTG� CPF�YCVGT� XCRQT� UQWPFKPI� FCVC� HQT� VJG KOCIGT[� FCVC� CPF� KP� VJG� KFGPVKHKECVKQP� CPF
RWTRQUG� QH� CUUKOKNCVKPI� VJGUG� FCVC� KPVQ� YGCVJGT EJCTCEVGTK\CVKQP� QH� PQP�EKTEWNCT� OGUQE[ENQPG
RTGFKEVKQP�OQFGNU���#�RCTVKEWNCT�HQEWU�VJKU�RCUV�[GCT UKIPCVWTGU�
JCU�DGGP�VJG�TGHKPGOGPV�QH�CNIQTKVJOU�VQ�GUVKOCVG�VJG �
CNVKVWFG�QH�EKTTWU�ENQWFU���6JTQWIJ�VJG�WUG�QH�EJCPPGN
FKHHGTGPEKPI� OGVJQFU� KPXQNXKPI� /9+4�98�.9+4
UGPUQTU� QP� VJG� 01##� RQNCT� QTDKVKPI� CPF� )1'5
IGQUVCVKQPCT[�UCVGNNKVGU��CEVWCN�ENQWF�GOKUUKXKVKGU�ECP
DG�GUVKOCVGF�HTQO�YJKEJ�OWEJ�OQTG�CEEWTCVG�ENQWF
CNVKVWFG� GUVKOCVGU� ECP� DG� FGVGTOKPGF�� � #� PKIJVVKOG
ECRCDKNKV[�YJKEJ�WUGU�����OKETQP�
z��/9+4�TCFKCPEGU
JCU�DGGP�FGOQPUVTCVGF��C�FC[VKOG�ECRCDKNKV[�DCUGF�QP
VJG����z�YCVGT� XCRQT� EJCPPGN�YKNN� DG� FGOQPUVTCVGF
NCVGT�
HWPFU�RGTOKVVKPI����6JG�EWTTGPV�CRRTQCEJ�DGKPI
EQPUKFGTGF�KP�VJG�UQWPFKPI�CTGC�KU�VJG�WUG�QH�VJG�UQ�
ECNNGF�7PKHKGF�4GVTKGXCN�/GVJQF���+V�KU�C�OWNVKURGEVTCN
RJ[UKECN� TGVTKGXCN� OGVJQF� VJCV� WVKNK\GU� VJG� HWNN
OKETQYCXG�UGPUQT�UWKVG�QP�&/52�
6����6����+��CPF
VJG�1.5�KOCIGT[�FCVC�VQ�TGVTKGXG�VGORGTCVWTG��YCVGT
XCRQT�� CPF� ENQWF� UVTWEVWTG� RCTCOGVGTU�� � 6JG� QXGT�
QEGCP�XGTUKQP�QH�VJG�EQFG�JCU�DGGP�KPUVCNNGF�CV�#(9#

D[�#GTQURCEG�%QTR��HQT�GXCNWCVKQP�CPF�C�YQTNF�YKFG

K�G��QXGT�NCPF��XGTUKQP�KU�KP�FGXGNQROGPV�
�

9GCVJGT� 2TGFKEVKQP�/GVJQFU�� �4�&� GHHQTVU� KP 021'55��
VJKU� CTGC�JCXG� HQEWUGF�FQYP� VQ� VJG�FGXGNQROGPV�QH �
CXKCVKQP�OKUUKQP�KORCEV�XCTKCDNG� CNIQTKVJOU� VQ� DG
CRRNKGF� QRGTCVKQPCNN[� CV� #(9#�� � /WNVKXCTKCVG
FKCIPQUVKE�CNIQTKVJOU��CRRNKECDNG�VQ�FCVC�RTQXKFGF�D[
INQDCN�CPF�VJGCVGT�UECNG�PWOGTKECN�YGCVJGT�RTGFKEVKQP
OQFGNU�� CTG� QT� JCXG� DGGP� FGXGNQRGF� VQ� KPHGT� ENQWF
EJCTCEVGTKUVKEU�
NC[GTGF�CPF�VQVCN�ENQWF�COQWPV��DCUGU�
VQRU��EGKNKPI���CXKCVKQP�JC\CTFU�
KEKPI��VWTDWNGPEG��CPF
VJWPFGTUVQTOU�� CPF� UWTHCEG� EQPFKVKQPU� 
RTGUGPV
YGCVJGT�CPF�JQTK\QPVCN�XKUKDKNKV[����6JG�ENQWF��KEKPI�
CPF�VWTDWNGPEG�CNIQTKVJOU�JCXG�DGGP�KORNGOGPVGF�CV
#(9#�YJGTG�VJG[�CTG�DGKPI�GXCNWCVGF�QRGTCVKQPCNN[�
6JG�TGUV�YKNN�DG�VTCPUKVKQPGF�KP�GCTN[�(;��������6JG
FGXGNQROGPV� QH� KEKPI� CPF� VWTDWNGPEG� CNIQTKVJOU
NGXGTCIGF� RTQITCOU� RTGXKQWUN[� UVCTVGF� YKVJ� (##
HWPFKPI�CV�0%#4�CPF�01##�(5.�
� 4GUGCTEJ�VQ�KORTQXG�JC\CTFQWU�YGCVJGT�YCTPKPI 
��� +PHTCTGF� 
+4�� 6CTIGV�UEGPG� 5KOWNCVKQP� 5QHVYCTG
WUKPI� 954���&� &QRRNGT� YGCVJGT� TCFCT� EQPENWFGF 
+4655��� 
��� '16&#� GZVGPUKQP� VQ� EQXGT� /9+4

FWG� VQ� HWPFU� VGTOKPCVKQP�� CV� VJG� GPF� QH� (;� ����� 
���z�� YCXGNGPIVJU� KP� CFFKVKQP� VQ� .9+4� 
����z�
2TQVQV[RG� CNIQTKVJOU� VQ� CUUGUU� DQWPFGF�YGCM� GEJQ U[UVGOU��
���0KIJV�8KUKQP�)QIING�
08)��1RGTCVKQPU
TGIKQPU�
$9'4���HKPG�NKPG�HGCVWTGU�CPF�OGUQE[ENQPG 9GCVJGT� 5QHVYCTG� 
0195��� CPF� 
��� 6CTIGV
FGVGEVKQP� WUKPI� GNNKRVKECN� 
PQP�EKTEWNCT�� OQFGN #ESWKUKVKQP�9GCVJGT�5QHVYCTG�
6#95����%QNNGEVKXGN[�
CUUWORVKQPU� YGTG� RTQXKFGF� VQ� VJG� 954���& VJG[� RTQXKFG� VCEVKECN� CKTETCHV� RKNQVU� YKVJ� UEGPG
1RGTCVKQPCN�5WRRQTV�(CEKNKV[���6JG�NCVVGT�CNIQTKVJOU UKOWNCVKQP�ECRCDKNKVKGU� VQ�RNCP�'1�U[UVGO�OKUUKQPU�
GORNQ[�C�PGY�YCXGNGV�DCUGF�OGVJQFQNQI[�HQWPF�VQ�DG 6JG[� EQODKPG� INQDCN� VGTTCKP� CPF� HGCVWTGU�� VCTIGV

%NQWF� /QFGNKPI� CPF� 5KOWNCVKQP�� � 6JG� %NQWF
5EGPG� 5KOWNCVKQP� /QFGN� 
%55/�� JCU� DGEQOG� VJG
EQTPGTUVQPG� HQT� KP�JQWUG� CPF� &/51�URQPUQTGF
FGXGNQROGPVU� VQ� RTQXKFG� RJ[UKECNN[� CPF
TCFKQOGVTKECNN[� CEEWTCVG� ENQWF� UKOWNCVKQPU�� � 6JG[
RTQXKFG� ECRCDKNKVKGU� PGGFGF� KP� VJG� /QFGNKPI� CPF
5KOWNCVKQP� 
/�5�� EQOOWPKV[� HQT� EQPUKUVGPV�
RJ[UKECNN[�DCUGF�U[PVJGVKE�CVOQURJGTGU�VQ�FTKXG�YCT�
ICOKPI�� VTCKPKPI�� U[UVGO� FGUKIP� UVWFKGU�� GVE�� � 6JG
#(4.�HQEWU�VJKU�RCUV�[GCT�JCU�DGGP�KP�CTGCU�UWEJ�CU�

���KPEQTRQTCVKPI�ENQWF�RJ[UKEU�OQFGNU�CPF���&�ENQWF
TCFKCVKXG� VTCPUHGT� OQFGN�� 
��� TGHKPKPI� VJG� OQFGN� VQ
OCMG�KV�TCFKQOGVTKECNN[�EQTTGEV��
���EQPHKIWTKPI�KV�VQ
DG� KPKVKCNK\GF� HTQO� GKVJGT�092� HQTGECUV� ITKFU� QT� C
EQORWVGT�IGPGTCVGF�ENQWF�CPCN[UKU��CPF�
���RTQXKFKPI
DGVVGT�HCUVGT� ENQWF� XQNWOG� TGPFGTKPI� CPF� UEGPG
EQPUVTWEVKQP���%55/�JCU�TGCEJGF�C�RQKPV�QH�OCVWTKV[
YJGTG� KV� ECP� DG� 
CPF� KU�� WUGF� KP� YCT�ICOKPI
FGOQPUVTCVKQPU�CPF�GZGTEKUGU��CPF�KP�VJG�EQPFWEV�QH
FCVC�KORCEV�UGPUKVKXKV[�UVWFKGU�
UWEJ�CU�YCU�FQPG�HQT

9GCVJGT�+ORCEV�&GEKUKQP�#KFU���#�OCLQT�HQEWU
QH� VJG�#KT�(QTEG U� KPXGUVOGPV� KP�OGVGQTQNQI[�4�&
FGCNU� YKVJ� VJG� FGXGNQROGPV�� GXCNWCVKQP�� CPF
KORNGOGPVCVKQP� QH� YGCVJGT� KORCEV� FGEKUKQP� CKFU

9+&#�� YJKEJ� RTGFKEV� VJG� KORCEV� QH� YGCVJGT� CPF
QVJGT� GPXKTQPOGPVCN� HCEVQTU� QP� VJG� RGTHQTOCPEG� QH
GNGEVTQ�QRVKECN�
+4��08)��NCUGT��68��U[UVGOU���9+&#
RTQFWEVU�ECP�DG�WUGF�VQ�UWRRQTV�OKUUKQP�UGPUQTU�WUGF
KP� YGCRQP�� PKIJV�XKUKQP�� CPF� PCXKICVKQP� U[UVGOU�
(QWT� QH� VJG� HKXG� RTQFWEVU� EWTTGPVN[� KP� FGXGNQROGPV
YKNN� RTQXKFG� WPKV�NGXGN� YGCVJGT� KORCEV� UWRRQTV� HQT
OKUUKQP� GZGEWVKQP�� � 6JG� HKHVJ�� ECNNGF� 9GCVJGT
#WVQOCVGF� /KUUKQP� 2NCPPKPI� 5QHVYCTG� 
9#/25��
KPEQTRQTCVGU�9+&#�RTQFWEVU�FGUETKDGF�DGNQY�KPVQ�#(
EQOOCPF�CPF�EQPVTQN�U[UVGOU�HTQO�VJG�HQTEG�VQ�VJG
WPKV�NGXGN�� � 6JG� OKUUKQP� GZGEWVKQP� RTQFWEVU� CTG�



��&1&��

UVTWEVWTG��VCTIGV�+4�EQPVTCUV��'1�UGPUQT�RGTHQTOCPEG KU�OCVGF�VQ�C�UVCPFCTF�TCFKQUQPFG�CPF�JCU�DGGP�WUGF
OQFGNU�� FCVC�� CPF� OGVGQTQNQIKECN� CPF� QRGTCVKQPCN KP�VJKU�RTQITCO�UKPEG�VJG����� U���+V�JCU�RTQFWEGF�FCVC
RNCPPKPI�FCVC� VQ� RTQXKFG� EQOOCPFGTU� CPF� CKTETGYU CPF�GORKTKECN�OQFGNU�VJCV�CTG�KP�YKFGURTGCF�WUG�CPF
EQORNGVG� KP�VJGCVGT� GPXKTQPOGPVCN� UKVWCVKQPCN CTG�VJG�DCUKU�HQT�#$.�U[UVGO�URGEKHKECVKQP���'ORKTKECN
CYCTGPGUU���7PKSWG�0CX[�CPF�#TO[�TGSWKTGOGPVU�CTG UGCUQPCN�OQFGNU�JCXG�DGGP�FGXGNQRGF�HQT�VJG�VJGCVGTU�
DGKPI�KPEQTRQTCVGF�KPVQ�VJGUG�FGXGNQROGPVU� 6JKU� [GCT� CU� RCTV� QH� KPVGTPCVKQPCN� EQNNCDQTCVKQP�
� CKTETCHV�OGCUWTGOGPVU�QH�QRVKECN�CPF�YKPF�VWTDWNGPEG

#VOQURJGTKE�1RVKECN�6WTDWNGPEG���'1�CPF�NCUGT
U[UVGOU�CTG�CFXGTUGN[�CHHGEVGF�D[�QRVKECN�FKUVQTVKQPU
KPFWEGF� D[� CVOQURJGTKE� VWTDWNGPEG�� � #U� VJG
UQRJKUVKECVKQP�ITQYU� KP�EWTTGPV� CPF�PGZV�IGPGTCVKQP
OKNKVCT[�U[UVGOU�� VJG�TGSWKTGOGPV�HQT�OQTG�FGVCKNGF
MPQYNGFIG� QH� VJG� HKPG� UECNG� 
OGVGT� CPF� NGUU�
CVOQURJGTKE� UVTWEVWTG� CNUQ� ITQYU�� � 6JG� #KTDQTPG
.CUGT�
#$.��RTQITCO�KU�QPG�UWEJ�U[UVGO���5KPEG�VJG
OGVGQTQNQIKECN� EQPFKVKQPU� VJCV� RTQFWEG� VWTDWNGPEG
XCT[��VJG�RGTHQTOCPEG�QH�UWEJ�U[UVGOU�YKNN�CNUQ�XCT[�
6JG� #KT� (QTEG� RTQITCO� KP� CVOQURJGTKE� QRVKECN
VWTDWNGPEG� OGCUWTGOGPVU� CPF� OQFGNKPI� UGGMU� VQ
CFFTGUU� VJGUG� PGGFU�� � 6JG� OGCUWTGOGPVU� CTG
RGTHQTOGF�D[�C�DCNNQQP�DQTPG�VWTDWNGPEG�UGPUQT�VJCV

YKNN�DG�OCFG���6JG�JQTK\QPVCN�OGCUWTGOGPVU�D[�VJG
CKTETCHV� YKNN� CWIOGPV� VJG� XGTVKECN� RTQHKNKPI� D[
DCNNQQPU���6JKU�FCVC�KU�DGKPI�WUGF�VQ�FGXGNQR�OQFGNU
QH�XGTVKECN�CPF�JQTK\QPVCN�UVTWEVWTG�QH� VWTDWNGPEG�KP
VJG� VTQRQURJGTG� CPF� UVTCVQURJGTG�� OQFGNU� YKVJ
FGRGPFGPEKGU� QP� VJG� OGVGQTQNQIKECN� UQWTEGU� QH
VWTDWNGPEG�UWEJ�CU�LGV�UVTGCOU��HTQPVU��OQWPVCKPU��QT
VJWPFGTUVQTOU���6JG�OQFGNKPI�KU�ENQUGN[�EQWRNGF�YKVJ
YQTM�QP�VJG�IGPGTCVKQP��RTQRCICVKQP��CPF�DTGCMFQYP
QH�ITCXKV[�YCXGU���6JG�QDLGEVKXG�QH�VJG�RTQITCO�KU�VQ
FGXGNQR� OQFGNU� VJCV� CNNQY� VJG� HQTGECUVKPI� CPF
RTGFKEVKQP�QH�U[UVGO�RGTHQTOCPEG�

70+6'&�56#6'5�0#8;

241)4#/�18'48+'9� 0CXCN� +EG� %GPVGT�� HQWT� VJGCVGT� 0#8/'61%%1/
� %GPVGTU� 
#VNCPVKE�� 'WTQRGCP�� 2CEKHKE�� CPF�9GUVGTP6JG� 7PKVGF� 5VCVGU� 0CX[�� QRGTCVKPI� KP� VJG
CVOQURJGTG�� QEGCPU�� CPF� VJG� KPVGTHCEG� DGVYGGP� VJG
VYQ�� JCU� VJG� WPKSWG� TGSWKTGOGPV� VQ� KPVGITCVG
OGVGQTQNQIKECN�CPF�QEGCPQITCRJKE�UWRRQTV�INQDCNN[� (NGGV�0WOGTKECN�/GVGQTQNQI[�CPF�1EGCPQITCRJ[
5RQPUQTGF�D[�VJG�%JKGH�QH�0CXCN�1RGTCVKQPU��1HHKEG %GPVGT� 
(.'07//'61%%'0�� KP� /QPVGTG[�
QH�VJG�1EGCPQITCRJGT�QH�VJG�0CX[��VJG�0CX[�RTQXKFGU %CNKHQTPKC��KU�0#8/'61%%1/	U�RTQEGUUKPI�EGPVGT
OGVGQTQNQIKECN� UWRRQTV� HQT� 0CX[� CPF� LQKPV� HQTEGU� FGFKECVGF� VQ� TWPPKPI� CWVQOCVGF�� UVCVG�QH�VJG�CTV�
OGVGQTQNQIKECN� RTQFWEVU� VQ� VJG� 75/%�� CPF QRGTCVKQPCN� INQDCN� CPF� JKIJ� TGUQNWVKQP� TGIKQPCN�
QEGCPQITCRJKE� UWRRQTV� VQ� CNN� GNGOGPVU� QH� &1&� VJGCVGT�UECNG�CVOQURJGTKE�CPF�QEGCPQITCRJKE�CPCN[UKU
4GUGCTEJ� CPF� FGXGNQROGPV� KU� EQPFWEVGF� WPFGT� VJG CPF�HQTGECUV�OQFGNU���(.'07//'61%%'0�KU�CNUQ
URQPUQTUJKR�QH�VJG�%JKGH�QH�0CXCN�4GUGCTEJ�CPF�VJG FGUKIPCVGF�CU�VJG�RTKOCT[�&1&�PWOGTKECN�/'61%
1EGCPQITCRJGT� QH� VJG� 0CX[� D[� YCTHCTG� EGPVGTU� RTGFKEVKQP� EGPVGT� RGT� 0CX[�#KT� (QTEG� EQQRGTCVKXG
NCDQTCVQTKGU�� CPF� U[UVGOU� EQOOCPFU�� RTKOCTKN[� VJG CITGGOGPV���6JG�EGPVGT�CESWKTGU�GPXKTQPOGPVCN�FCVC
0CXCN�4GUGCTEJ�.CDQTCVQT[�
04.��CPF�VJG�5RCEG�CPF INQDCNN[� VJTQWIJ� NKPMU� YKVJ� &1&� CPF� 01##
0CXCN�9CTHCTG�5[UVGOU�%QOOCPF�
52#9#45���CU EQPXGPVKQPCN� CPF� TGOQVGN[� UGPUGF� �FCVC�FKUVTKDWVKQP
YGNN�CU�XCTKQWU�WPKXGTUKVKGU�CPF�QTICPK\CVKQPU�WPFGT U[UVGOU�� � 0WOGTKECNN[�IGPGTCVGF� RTQFWEVU� CTG
0CX[�EQPVTCEV���1RGTCVKQPCN�UWRRQTV�VQ�UJKRU��WPKVU� FKUVTKDWVGF�QP�0CX[�CPF�LQKPV�EQOOCPF�CPF�EQPVTQN�
CPF� UJQTG� UVCVKQPU� KU� RTQXKFGF� D[� GNGOGPVU� QH� VJG EQOOWPKECVKQPU�� EQORWVGTU�� CPF� KPVGNNKIGPEG� 
%�+�
0CXCN� /GVGQTQNQI[� CPF� 1EGCPQITCRJ[� %QOOCPF U[UVGOU� GKVJGT� FKTGEVN[� QT� XKC� VJG� 0CX[� VJGCVGT

0#8/'61%%1/����&KTGEV�UWRRQTV�VQ�UVCHHU��UJKRU� /'61%�EGPVGTU���6JGUG�EGPVGTU�VJGP�FGXGNQR�XCNWG�
CPF�WPKVU�CHNQCV�CPF�CUJQTG�KU�RTQXKFGF�D[�QHHKEGT�CPF CFFGF� RTQFWEVU� CPF� UGTXKEGU� VCKNQTGF� VQ� URGEKHKE
GPNKUVGF� OGVGQTQNQI[� CPF� QEGCPQITCRJ[� 
/'61%� QRGTCVKQPCN�TGSWKTGOGPVU���+P�CFFKVKQP�VQ�KVU�UVCPFCTF
RGTUQPPGN�CUUKIPGF�VQ�VJGUG�CEVKXKVKGU���5JQTG�CEVKXKVKGU RTQFWEV� UWKVG�� (.'07//'61%%'0� KU� WPKSWGN[
YKVJKP� VJG� 0#8/'61%%1/� KPENWFG� VJG� (NGGV ECRCDNG�QH�RTQXKFKPI�JKIJ�TGUQNWVKQP�OGVGQTQNQIKECN
0WOGTKECN�/GVGQTQNQI[� CPF�1EGCPQITCRJ[�%GPVGT� CPF�QEGCPQITCRJKE�RTQFWEVU�QP�UJQTV�PQVKEG�HQT�CP[
VJG�7PKVGF� 5VCVGU�0CXCN�1EGCPQITCRJKE�1HHKEG�� VJG NQECVKQP�KP�UWRRQTV�QH�INQDCN�EQPVKPIGPE[�OKNKVCT[�CPF

2CEKHKE��� HKXG�0#8/'61%%1/�(CEKNKVKGU�� CPF���
0#8/'61%%1/�&GVCEJOGPVU�
�



��&1&���

JWOCPKVCTKCP�QRGTCVKQPU���1VJGT�(.'07//'61%%'0 OCPCIG� CPF� RTKQTKVK\G� VJG� FKUUGOKPCVKQP� QH� VCEVKECN
RTQFWEVU� KPENWFG� CVOQURJGTKE� CPF� QEGCPQITCRJKE PWOGTKECN� /'61%� RTQFWEVU� HTQO
QDUGTXCVKQPU��FCVC�GZVTCEVU��CPF�KPRWV�FCVC�HQT�VCEVKECN (.'07//'61%%'0�CPF�0#81%'#01�CPF�CFF
FGEKUKQP�CKFU���+P�CFFKVKQP�VQ�DGKPI�VJG�RTKOCT[�&1& VCKNQTGF� UGTXKEGU� URGEKHKECNN[� VQ� UWRRQTV� VJGCVGT
INQDCN� PWOGTKECN� YGCVJGT� RTGFKEVKQP� EGPVGT� TGSWKTGOGPVU�� �6JG[� CTG� JWDU� HQT� FCVC� CPF�RTQFWEV
(.'07//'61%%'0� KU� VJG� FGUKIPCVGF� PCVKQPCN FKUUGOKPCVKQP��RTQXKFKPI�HWNN�URGEVTWO�OGVGQTQNQIKECN
%GPVGT�HQT�'ZRGTVKUG�HQT�TGOQVGN[�UGPUGF�OKETQYCXG CPF�QEGCPQITCRJKE�UGTXKEGU�VQ�HQTEGU�QRGTCVKPI�YKVJKP
RTQFWEVU� D[� VJG� #KT� (QTEG�0CX[�01##� UJCTGF VJGKT� TGURGEVKXG� CTGCU� QH� TGURQPUKDKNKV[� CPF� URGEKCN
UCVGNNKVG�RTQEGUUKPI�CITGGOGPV� /'61%� RTQFWEVU� CU� PGGFGF� VQ� OGGV� UKVWCVKQPCN
� TGSWKTGOGPVU� QH� VJG� ,QKPV� (QTEG�%QOOCPFGT�� � 6JG

6JG�0CX[	U�RTQITCO�KP�OGVGQTQNQI[� KU�ENQUGN[
NKPMGF� YKVJ� QEGCPQITCRJ[�� VJG� HQEWU� QH� VYQ� QVJGT
OCLQT� 0CX[� /'61%� EGPVGTU�� � 6JG� 0CXCN
1EGCPQITCRJKE� 1HHKEG� 
0#81%'#01��� CV� 5VGPPKU
5RCEG� %GPVGT�� /KUUKUUKRRK�� KU� TGURQPUKDNG� HQT
EQNNGEVKPI�� RTQEGUUKPI�� CPF� FKUVTKDWVKPI
QEGCPQITCRJKE��J[FTQITCRJKE��CPF�QVJGT�IGQRJ[UKECN
FCVC� CPF� RTQFWEVU�� � +V� KU� VJG� 0CX[	U� RTKOCT[
RTQEGUUKPI� HCEKNKV[� HQT�01##�6+415�FCVC� CPF� JCU
DGGP�FGUKIPCVGF�VJG�PCVKQPCN�%GPVGT�QH�'ZRGTVKUG�HQT
UCVGNNKVG�FGTKXGF� UGC� UWTHCEG� VGORGTCVWTG
OGCUWTGOGPVU�� � 0#81%'#01	U� 9CTHKIJVKPI
5WRRQTV� %GPVGT� 
95%�� RTQXKFGU� PGCT� TGCN�VKOG�
VCKNQTGF�QEGCPQITCRJKE�RTQFWEVU�VQ�UWRRQTV�QRGTCVKQPCN
0CX[� CPF� LQKPV� EQOOCPFU�� � 5WEJ� RTQFWEVU� KPENWFG
INQDCN�QEGCP�HTQPV�CPF�GFF[�CPCN[UGU��RTGRTQEGUUGF
OWNVKEJCPPGN� UGC�UWTHCEG� VGORGTCVWTG� 
/%556�
CPCN[UGU� HTQO� RQNCT�QTDKVKPI� UCVGNNKVGU�� UCVGNNKVG
CNVKOGVT[� CPF� UECVVGTQOGVT[� FCVC� HTQO� '45� CPF
612':� UCVGNNKVGU�� JKIJ�TGUQNWVKQP� QEGCP� OQFGN
QWVRWV�� CPF� 5RGEKCN� 1RGTCVKQP� (QTEGU� UWRRQTV�
(WTVJGTOQTG�� CU� 0#81%'#01� KU� DQVJ� CP
QRGTCVKQPCN� RTQEGUUKPI� EGPVGT� CPF� C� &1&� /CLQT
5JCTGF�4GUQWTEG�%GPVGT�� TGUGCTEJ�CPF�FGXGNQROGPV
RTQITCOU��WUKPI�VJG�NCVGUV�KP�UECNCDNG�UWRGTEQORWVKPI
CTEJKVGEVWTG��ECP�DG�TGCFKN[�VTCPUKVKQPGF�VQ�QRGTCVKQPCN
WUG�KP�0CX[�/'61%�OQFGNU�
� 6CKNQTGF�KEG�HQTGECUVU�CPF�CPCN[UGU�CTG�RTQXKFGF QRGTCVKQPU�
VQ� &1&� D[� VJG� 0CXCN� +EG� %GPVGT� 
0#8+%'%'0�� �
NQECVGF� KP�5WKVNCPF��/CT[NCPF�� �6JG�0CX[�� VJTQWIJ
0#8+%'%'0� CNQPI� YKVJ� 01##�� CPF� VJG� 7PKVGF
5VCVGU�%QCUV�)WCTF��LQKPVN[�QRGTCVG�VJG�0CVKQPCN�+EG
%GPVGT� 
0+%��� �6JG�0+%�RTQXKFGU� UGC� CPF� NCMG� KEG
CPCN[UGU� CPF� HQTGECUVU� HQT� VJG�#TEVKE� CPF�#PVCTEVKE
TGIKQPU��EQCUVCN�7PKVGF�5VCVGU�YCVGTU��CPF�VJG�)TGCV
.CMGU�VQ�EKXKN�CU�YGNN�CU�OKNKVCT[�CEVKXKVKGU�
�

(QWT�VJGCVGT�0#8/'61%%1/�EGPVGTU�RTQXKFG HCEKNKVKGU�
DTQCF� IGQITCRJKECN� /'61%� UGTXKEGU� YKVJKP� VJGKT �
CTGCU�QH�TGURQPUKDKNKV[���#NKIPGF�YKVJ�URGEKHKE�0CXCN
%QORQPGPV� � %QOOCPFGTU� QH� VJG� 7PKHKGF
%QOOCPFGTU�KP�%JKGHU� 
%+0%U�� CPF� HQEWUGF� QP
QRGTCVKQPU� YKVJKP� VJGCVGT�� VJGUG� /'61%� EGPVGTU

0CXCN�2CEKHKE�/GVGQTQNQI[�CPF�1EGCPQITCRJ[�%GPVGT

0#82#%/'61%%'0��� 2GCTN� *CTDQT�� *CYCKK�
CUUKUVGF�D[�0#82#%/'61%%'0�9GUV��)WCO��KU
TGURQPUKDNG� HQT� VJG�2CEKHKE� CPF� +PFKCP�1EGCPU��4GF
5GC�� CPF� #TCDKCP� )WNH� CTGCU�� � #FFKVKQPCNN[�
0#82#%/'61%%'0� 9GUV� QRGTCVGU� VJG� ,QKPV
6[RJQQP�9CTPKPI�%GPVGT�YKVJ�VJG�7PKVGF�5VCVGU�#KT
(QTEG�VQ�RTQXKFG�VTQRKECN�E[ENQPG�CFXKUQTKGU�VQ�&1&
CPF�7PKVGF�5VCVGU�KPVGTGUVU�KP�VJG�9GUVGTP�2CEKHKE�CPF
+PFKCP�1EGCPU�� �0#82#%/'61%%'0�CNUQ� KUUWGU
VTQRKECN�E[ENQPG�CFXKUQTKGU��HQT�VJG�GCUVGTP�CPF�EGPVTCN
5QWVJ�2CEKHKE���6JG�0CXCN�#VNCPVKE�/GVGQTQNQI[�CPF
1EGCPQITCRJ[� %GPVGT� 
0#8.#06/'61%%'0��
0QTHQNM�� 8KTIKPKC�� KU� TGURQPUKDNG� HQT� RTQXKFKPI
/'61%� UGTXKEGU� KP� VJG� #VNCPVKE� 1EGCP� CPF� VJG
)TGGPNCPF��0QTYGIKCP��CPF�$CTGPVU�5GCU���6JG�0CXCN
'WTQRGCP� /GVGQTQNQI[� CPF� 1EGCPQITCRJ[� %GPVGT

0#8'74/'61%%'0��� 4QVC�� 5RCKP�� RTQXKFGU
/'61%�UWRRQTV�VQ�LQKPV�CPF�0CXCN�HQTEGU�QRGTCVKPI
KP� VJG�/GFKVGTTCPGCP��$NCEM��CPF�$CNVKE�5GCU�� �6JG
#VNCPVKE�CPF�2CEKHKE�0#8/'61%%1/�EGPVGTU�UJCTG
PQP�KEG�TGNCVGF�/'61%�RTQFWEV�CPF�UGTXKEG�UWRRQTV
HQT�VJG�#TEVKE�CPF�#PVCTEVKE�TGIKQPU���$GECWUG�QH�VJGKT
KP�VJGCVGT� RTGUGPEG� CPF� HQEWU�� 0#8/'61%%1/
EGPVGTU�CTG� KFGCNN[�UWKVGF�VQ�UGTXG�CU�,QKPV�/'61%
(QTGECUV� 7PKVU� 
,/(7�� QT� %QQTFKPCVKPI� /'61%
(QTGECUV�%GPVGTU�
%/(%��KP�UWRRQTV�QH�VJGCVGT�LQKPV

6JG� HKXG� 0#8/'61%%1/� HCEKNKVKGU� CV
,CEMUQPXKNNG�� (NQTKFC�� 5CP� &KGIQ�� %CNKHQTPKC�
2GPUCEQNC��(NQTKFC��$CJTCKP�� CPF�;QMQUWMC�� ,CRCP�
RTQXKFG�QRGTCVKQPU�CTGC�� NQECN� CPF�CXKCVKQP� HQTGECUV
UGTXKEGU�� CU� YGNN� CU� UGTXKEGU� VQ� CKTETCHV�� UJKR�� CPF
UWDOCTKPG�UVCHHU���/GVGQTQNQIKECN�CPF�QEGCPQITCRJKE
HQTGECUV�IWKFCPEG�HTQO�VJG�VJGCVGT�0#8/'61%%1/
EGPVGTU� CPF� (.'07//'61%%'0� KU� WUGF� D[� CNN

6JGTG� CTG� ��� 0#8/'61%%1/� FGVCEJOGPVU
YQTNFYKFG���2TKOCTKN[�UKVWCVGF�CV�0CXCN�#KT�5VCVKQPU�
UGXGTCN�CTG�NQECVGF�CV�0CXCN�5VCVKQPU�KP�UWRRQTV�QH�UGC�
IQKPI�WPKVU���6JG[�RTQXKFG�/'61%�HQTGECUVKPI�CPF
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YCTPKPI�UGTXKEGU�VQ�&1&�CPF�CNNKGF�WPKVU�YKVJKP�VJGKT INQDCN� CPF� VJGCVGT� /'61%� FCVC� HKGNFU� HTQO
NQECN� CPF� HWPEVKQPCN� CTGCU� QH� TGURQPUKDKNKV[� (.'07//'61%%'0�CPF�0#81%'#01�XKC� VJG
&GVCEJOGPVU�YKVJKP�VJG�EQPVKPGPVCN�7PKVGF�5VCVGU�WUG 0CX[	U�VJGCVGT�EGPVGTU��TGOQVGN[�UGPUGF�UCVGNNKVG�FCVC
PWOGTKECN�RTQFWEVU�HTQO�DQVJ�(.'07//'61%%'0 CPF�KOCIGT[�HTQO�VJG�QPDQCTF�#0�5/3����UCVGNNKVG
CPF�01##	U�0%'2���1XGTUGCU�FGVCEJOGPVU�WUG�VJG FCVC� TGEGKXGT�TGEQTFGT�� CNRJCPWOGTKE� FCVC� XKC� VJG
PQY� YKFGN[� CXCKNCDNG� (.'07//'61%%'0 *KIJ�5RGGF�(NGGV�$TQCFECUV��CPF�NQECN�QDUGTXCVKQPCN
PWOGTKECN� RTQFWEVU�� KP� CFFKVKQP� VQ�� 0%'2��75#(� FCVC� HTQO� VJG� 5JKRDQCTF� /GVGQTQNQIKECN� CPF
CPF� HQTGKIP� RTQFWEVU�� � 6YQ� FGVCEJOGPVU� RTQXKFG 1EGCPQITCRJKE� 1DUGTXKPI� 5[UVGO� 
5/115��� � 6JG
URGEKHKE� VGEJPKECN� UGTXKEGU�� QPG�� CV� VJG� 0CVKQPCN 6'55
��� FCVC� DCUG� CPF� CRRNKECVKQPU� UQHVYCTG� KU
%NKOCVKE� &CVC� %GPVGT�� #UJGXKNNG�� 0QTVJ� %CTQNKPC� RTQXKFGF� HTQO� VJG�1EGCPQITCRJKE� CPF�#VOQURJGTKE
EQQTFKPCVGU�VJG�0CX[	U�ENKOCVQNQIKECN�RTQITCO�CU�KVU /CUVGT�.KDTCT[�
1#/.��CPF�VJG�)GQRJ[UKECN�(NGGV
RCTV� QH� VJG� (GFGTCN� %NKOCVG� %QORNGZ�� CPQVJGT�� CV /KUUKQP� 2TQITCO� .KDTCT[� 
)(/2.��� � � 6JG
6KPMGT� #($�� 1MNCJQOC�� OCPCIGU� 0CXCN� FCVC #0�5/3����CESWKTGU�IGQUVCVKQPCT[�UCVGNNKVG�YGCVJGT
TGSWKTGOGPVU� HQT� VJG� 75#(� #WVQOCVGF� 9GCVJGT HCEUKOKNG� 
9'(#:�� DTQCFECUVU� CPF� JKIJ� TGUQNWVKQP
0GVYQTM�
#90�� &/52�CPF�01##�6+415�UCVGNNKVG�KOCIGT[����.QECN
� WRRGT�CKT�UQWPFKPI�KPHQTOCVKQP�KU�OCFG�CXCKNCDNG�HTQO
1P�5EGPG�5WRRQTV
� 6JG�RTKOCT[�UQWTEGU�QH�QP�UEGPG�0CX[�/'61% 4CYKPUQPFG� 5[UVGO� 
/45��� � 6JG� FKXKUKQP� KU� CNUQ
UWRRQTV�HQT�HQTEGU�CHNQCV�CPF�VJQUG�KP�VJGCVGT�CUJQTG GSWKRRGF�YKVJ�C�2%�DCUGF�JKIJ�HTGSWGPE[� HCEUKOKNG
CTG�RTQXKFGF�D[�RGTOCPGPVN[�GODCTMGF�0CX[�/'61% U[UVGO� 
2%)4#(#:��� � 5VCPFCTF� %&�41/� DCUGF
RGTUQPPGN� CPF� FGRNQ[CDNG� CUUGVU� 
/QDKNG ENKOCVQNQI[�RTQFWEVU��VJG�0CXCN�1EGCPQITCRJKE�&CVC
'PXKTQPOGPVCN� 6GCOU��� � /'61%� RTQFWEVU� CPF &KUVTKDWVKQP� 5[UVGO� 
01&&5��� VJG� +PVGTPGV�DCUGF
UGTXKEGU�RTQXKFGF�VQ�VJG�QRGTCVKPI�HQTEGU�CTG�VCKNQTGF ,QKPV�/'61%�8KGYGT� 
,/8�� CPF� VJG� 2%� +OCIKPI
VQ� TGSWKTGOGPVU� QH� VJG� (NGGV� CPF�QT� ,QKPV� (QTEG %QOOWPKECVKQPU�5[UVGOU�
2+%5��UQHVYCTG�RTQITCOU
%QOOCPFGTU�CPF�(NGGV�WPKVU���6JKU�UWRRQTV�EQPUKUVU CTG�CNUQ�RCTV�QH�VJG�1#�&KXKUKQP�KPXGPVQT[���
RTKOCTKN[� QH� VCEVKECN� /'61%� KPHQTOCVKQP� CPF �
HQTGECUVU�HQT�QRGTCVKQPU��YGCRQP�CPF�UGPUQT�U[UVGO
GORNQ[OGPV� CPF� VCEVKECN� FGEKUKQP� OCMKPI�� CPF
ENKOCVQNQIKECN� KPHQTOCVKQP� HQT� NQPI�TCPIG� RNCPPKPI�
2TQFWEVU�CTG�OCFG�CXCKNCDNG� VQ� VJG�QRGTCVKPI�HQTEGU
XKC�LQKPV�CPF�0CX[�%�+�U[UVGOU��#761&+0��VJG�*KIJ
5RGGF� (NGGV� $TQCFECUV�� JKIJ� HTGSWGPE[� HCEUKOKNG
DTQCFECUVU�� OKNKVCT[� PGVYQTMU� 
KPENWFKPI� OKNKVCT[
XGTUKQPU� QH� VJG� +PVGTPGV��� EQOOGTEKCN� U[UVGOU�� CPF
EGPVGT�OCKPVCKPGF�$WNNGVKP�$QCTF�5[UVGOU�
$$5U��CPF
YGD�DCUGF�*QOG�2CIGU�
�

6JG�0CX[	U�RGTOCPGPV� CHNQCV�/'61%�QTICPKE YJKEJ� KU� VJG�/QDKNG�1EGCPQITCRJ[�5WRRQTV�5[UVGO
CUUGVU�CTG�VJGKT�1#�&KXKUKQPU��GODCTMGF�CDQCTF�OCLQT 
/155��� /155� EQPVCKPU� OQFWNGU� HQT� VCEVKECN
CXKCVKQP�ECRCDNG� EQODCVCPVU� CPF� EQOOCPF� UJKRU� OGVGQTQNQIKECN�CPF�QEGCPQITCRJKE�HQTGECUVKPI��RQNCT�
6JGKT�RTKOCT[�QDLGEVKXGU�CTG�UCHGV[��QRVKOWO�VCEVKECN QTDKVKPI�UCVGNNKVG�KPIGUV�CPF�RTQEGUUKPI��CNRJCPWOGTKE
UWRRQTV�VQ�YCTHCTG�EQOOCPFGTU��CPF�VCKNQTGF�QP�UEGPG CPF�HCEUKOKNG�FCVC�TGEGKRV�CPF�FKURNC[��CPF�KP�UKVW�FCVC
RTQFWEVU�CPF�UGTXKEGU�VQ�VJG�CUUKIPGF�VCUM�HQTEG�ITQWR EQNNGEVKQP� XKC� VJG� /45� CPF� GZRGPFCDNG
CPF� CNNKGF� WPKVU� KP� LQKPV�� EQODKPGF�� QT� EQCNKVKQP DCVJ[VJGTOQITCRJ� RTQDGU�� �/'6U�OC[� CNUQ� FGRNQ[
OKNKVCT[� CPF� JWOCPKVCTKCP� QRGTCVKQPU�� � 6JG� EGPVGT� YKVJ� C� RQTVCDNG�/45� CPF� #NFGP�/CTKPG� (CEUKOKNG
RKGEG� QH� VJG� 1#� &KXKUKQP	U� UWKVG� QH� /'61% 4GEQTFGT�� � +H� TGSWKTGF�� VJG[� JCXG� VJG� ECRCDKNKV[� VQ
GSWKROGPV� KU� VJG� 6CEVKECN� 'PXKTQPOGPVCN� 5WRRQTV KPUVCNN� TGOQVG� 0CX[� #WVQOCVGF� /GVGQTQNQIKECN
5[UVGO�
6'55
�����CP�KPVGTCEVKXG�/'61%�FCVC�HWUKQP 1DUGTXKPI�5[UVGOU� 
#/15��� VQ� UGPUG� VGORGTCVWTG�
U[UVGO�YJKEJ� TGEGKXGU�� UVQTGU�� RTQEGUUGU�� FKURNC[U� JWOKFKV[�� RTGUUWTG�� CPF� YKPFU� CPF� RTQXKFG� FKTGEV
CPF� FKUUGOKPCVGU�OGVGQTQNQIKECN� CPF� QEGCPQITCRJKE TGCFQWV�CPF�QT�VGNGOGVT[�QH�FCVC�XKC�UCVGNNKVG�
FCVC���6'55
���TGEGKXGU�FCVC�HTQO�HQWT�OCLQT�UQWTEGU�

VJG� RGTOCPGPVN[� KPUVCNNGF� #0�7/3���� /KPKCVWTG

6JG�/QDKNG�'PXKTQPOGPVCN�6GCOU�
/'6���DCUGF
CV�VJG�VJGCVGT�0#8/'61%%1/�EGPVGTU�KP�0QTHQNM�
*CYCKK��CPF�4QVC��CPF�CV�VJGKT�HCEKNKVKGU�KP�$CJTCKP�
,CEMUQPXKNNG�� 5CP� &KGIQ�� CPF� ;QMQUWMC�� CTG� VJG
0CX[	U� FGRNQ[CDNG� /'61%� CUUGVU�� � 6JGUG� VGCOU
RTQXKFG� UJQTV�VGTO�� QP�UEGPG� UGTXKEGU� VQ� WPKVU� CPF
CEVKXKVKGU�YKVJQWV�QTICPKE�/'61%�RGTUQPPGN�YKVJKP
VJG�&1&��QVJGT�IQXGTPOGPV�CIGPEKGU��CPF�GNGOGPVU�QH
VJG� CTOGF� HQTEGU�QH� CNNKGF�PCVKQPU�FWTKPI�EQODKPGF
GZGTEKUGU�QT�QRGTCVKQPU�� �6JG�/'6�JCXG� VJGKT�QYP
RQTVCDNG�UGPUKPI�CPF�FKURNC[�GSWKROGPV��VJG�JGCTV�QH
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/CTKPG�%QTRU�
75/%����/CTKPG�GPXKTQPOGPVCN HQT� U[UVGO� RGTHQTOCPEG� CUUGUUOGPVU�� � 6JG
HQTGECUVU�CTG�XKVCN�VQ�VJG�QRGTCVKQP�QH�VJG�75/%���6JG RTKOCT[� UWRRNKGTU� QH� VJGUG� FCVC� CTG� VJG� VJGCVGT
&GRWV[� %JKGH� QH� 5VCHH� HQT� #XKCVKQP�� *GCFSWCTVGTU� /'61%� EGPVGTU�� YJKEJ� RTQXKFG� XCNWG�CFFGF
7PKVGF� 5VCVGU�/CTKPG� %QTRU� 
%QFG� #5.����� KU� VJG RTQFWEVU� VQ� HNGGV� WPKVU� KP� CFFKVKQP� VQ� VJG
EQIPK\CPV�QHHKEG�HQT�/CTKPG�%QTRU�/GVGQTQNQIKECN�CPF PWOGTKECN� RTGFKEVKQP� IWKFCPEG� IGPGTCVGF� D[
1EGCPQITCRJKE� 5WRRQTV� CPF� 4GSWKTGOGPVU�� � 6JG (.'07//'61%%'0�� � 6JG� RNCPPGF
/CTKPG�%QTRU�YGCVJGT�QTICPK\CVKQP�EQPUKUVU�QH� VYQ 6'55
���0%� YKNN� DG� HWNN[� KPVGITCVGF� YKVJ� VJG
QRGTCVKQPCN� EJCKPU� QH� EQOOCPF�� QPG� HQT� ICTTKUQP PGZV�IGPGTCVKQP�0CX[�CPF�&1&�%�+�ENKGPV�UGTXGT
CXKCVKQP� YGCVJGT� WPKVU� CPF� VJG� QVJGT� HQT� VJG� (NGGV CTEJKVGEVWTG�CPF�YKNN�EQPHQTO�VQ�C�PGY�XKUKQP�HQT
/CTKPG�(QTEG�
(/(�� KPHQTOCVKQP�VGEJPQNQI[�U[UVGOU�YKVJKP�VJG�0CX[�
� 6JKU�PGY�XKUKQP� HQEWUGU�QP�UGCONGUU�UGC�UJQTG

)CTTKUQP�CXKCVKQP�YGCVJGT�WPKVU�CV�/CTKPG�%QTRU
#KT� 5VCVKQPU� CPF� (CEKNKVKGU� CTG� OCPPGF� D[� 75/%
/'61%� RGTUQPPGN� CPF� RTQXKFG� FKTGEV� CXKCVKQP
YGCVJGT�UWRRQTV�VQ�JQUV�CPF�VGPCPV�WPKVU����+PVGITCN�VQ
/CTKPG�%QTRU�CXKCVKQP�CEVKXKVKGU��VJGUG�YGCVJGT�WPKVU
RTQXKFG� UGTXKEGU� VQ� CUUKIPGF� CEVKXKVKGU� CPF
QTICPK\CVKQPU��YJKEJ�KPENWFG�PKPG�OCLQT�CKT�UVCVKQPU�KP
VJG�EQPVKPGPVCN�7PKVGF�5VCVGU��QPG�KP�*CYCKK��CPF�VYQ
KP�,CRCP� < 0CX[� ,QKPV� 6'55� 4GOQVG� 9QTMUVCVKQP
� 
,�6495����6JTQWIJ�,�6495��/'61%�FCVC�CPF/CTKPG� %QTRU� /'61%� UWRRQTV� CEVKXKVKGU� CTG
CUUKIPGF�VQ�VJG�(/(�KP�VJG�#XKCVKQP�%QODCV�'NGOGPV

#%'�� QH� VJG� /CTKPG� #KT� )TQWPF� 6CUM� (QTEG

/#)6(��� �#%'�/'61%�UWRRQTV� KU�FGTKXGF� HTQO
VJG�/CTKPG�9KPI�5WRRQTV�5SWCFTQP�
/955��YKVJKP
VJG� RCTGPV�/CTKPG�#KTETCHV�9KPI�� �6JG� GZKUVKPI���
/955�/'61%� CEVKXKVKGU� CTG� GSWKRRGF� VQ� RTQXKFG
UWRRQTV�CV�C�DCTG�DCUGF�QT�GZRGFKVKQPCT[�CKTHKGNF�D[
FGRNQ[KPI� VJG� /GVGQTQNQIKECN� /QDKNG� (CEKNKV[
/'6/(�� � #FFKVKQPCNN[�� /GVGQTQNQIKECN� 5WRRQTV
6GCOU� 
/56U�� HTQO� VJG� #%'� /955U� ECP� DG
CUUKIPGF�KP�FKTGEV�UWRRQTV�QH�VJG�%QOOCPF�'NGOGPV�
)TQWPF� %QODCV� 'NGOGPV�� CPF� %QODCV� 5GTXKEG
5WRRQTV�'NGOGPV�QH�VJG�/#)6(�
�
$CVVNGURCEG�/CPCIGOGPV�5[UVGO OKITCVKPI� VQ� C� 9KPFQYU�06�� ENKGPV�UGTXGT
� CTEJKVGEVWTG�6JG�0CX[	U�/'61%�RTQITCO�TGOCKPU�HQEWUGF
QP� KORTQXKPI� FCVC� EQNNGEVKQP�� RTQEGUUKPI�� CPF < /QDKNG�1EGCPQITCRJ[�5WRRQTV�5[UVGO�
/155�
FKUUGOKPCVKQP�ECRCDKNKVKGU�VQ�UWRRQTV�QRGTCVKQPU�KP�VJG WRITCFG�� � /155� KU� RTGUGPVN[� WPFGTIQKPI� C
NKVVQTCN� CPF� VQ� GPUWTG� KPVGTQRGTCDKNKV[� COQPI� VJG OKITCVKQP� VQYCTFU� C� OQFWNCT�� KPVGTQRGTCDNG
UGTXKEGU����#�MG[�CURGEV�QH�VJKU�FGUKIP�KU�C�WPKH[KPI U[UVGO����C�0+6'5�XCTKCPV���+V�JCU�DGGP�WRITCFGF
HWNN[�KPVGITCVGF� %�+� CTEJKVGEVWTG� CNNQYKPI� /'61% VQ�KPENWFG�C�NKIJVYGKIJV�CPF�RQTVCDNG��PQVGDQQM
CEVKXKVKGU� VQ� QRGTCVG� KP� WPKUQP� YKVJ� QVJGT� UGTXKEG EQORWVGT�YKVJ�C�FQEMKPI�UVCVKQP���6JKU�OKITCVQT[
GNGOGPVU���'HHQTVU�KP�(;������KPENWFG� XGTUKQP�� MPQYP� CU� +PVGTKO� /155� 
+/155��
� QRGTCVGU� CV� ���� /*\� CPF� JCU� VJG� CFFKVKQPCN
< 6CEVKECN� 'PXKTQPOGPVCN� 5WRRQTV� 5[UVGO


6'55
���0%��� �6'55
��� KU�C�OQFWNCT�UWRRQTV
U[UVGO� FGUKIPGF� VQ� RTQXKFG� 0CX[� FGEKUKQP�
OCMGTU�QP�OCLQT�EQODCVCPV�UJKRU�YKVJ�/'61%
CUUGUUOGPVU� CPF� HQTGECUVU� CPF� VQ� KPVGITCVG� VJKU
FCVC�YKVJ�UGPUQT�CPF�YGCRQP�RNCVHQTO�RCTCOGVGTU

VTCPUKVKQPU�� VJG� KPVGITCVKQP�QH� VCEVKECN� CPF�PQP�
VCEVKECN�HWPEVKQPU��OCZKOWO�WUG�QH�EQOOGTEKCN
QHH�VJG�UJGNH�CRRNKECVKQPU�CPF�EQOOQPCNKV[�YKVJ
KPFWUVT[�� CPF� WUG� QH� C� FGUMVQR�2%� CU� VJG� WUGT
KPVGTHCEG���6'55
���0%�YKNN�DG�FGNKXGTGF�VQ�VJG
HNGGV� KP� NCVG�������DWV�RTQVQV[RGU�CTG�QRGTCVKPI
PQY�CDQCTF�UQOG�� �CPF�� �(NGGV�UJKRU�PF TF

�

RTQFWEVU�CTG�OCFG�CXCKNCDNG�VQ�0CX[�CPF�/CTKPG
%QTRU�CEVKXKVKGU� CHNQCV� CPF�CUJQTG�XKC� VJG� ,QKPV
/CTKVKOG�%QOOCPF�+PHQTOCVKQP�5[UVGO�
,/%+5�
PGVYQTM�� � #� OQFWNCT� FCVC� OCPCIGOGPV� CPF
FKUVTKDWVKQP�UWDUGV�QH�6'55
���CPF�C�UGIOGPV�QP
VJG� 0CX[� %�+� PGVYQTM�� VJG� ,�6495� WUGU
6'55
��� FCVC� CPF� RTQFWEVU� VQ� HGGF� TGCN�VKOG
VCEVKECN� FGEKUKQP� CKFU� TGUKFGPV� YKVJKP� ,/%+5�
6JG�QRGP�U[UVGO�FGUKIP�RTQXKFGU�KPVGTQRGTCDKNKV[
YKVJ�QVJGT�&1&��(GFGTCN��CPF�#NNKGF�EQOOCPF
CPF�EQPVTQN�U[UVGOU���,�6495�KU�VJG�DCUKU�HQT�VJG
0CX[�#KT�(QTEG�,QKPV�/'61%�5GIOGPV�QH� VJG
PGY� )NQDCN� %QOOCPF� CPF� %QPVTQN� 5[UVGO

)%%5�8������6JGUG�%�+�PGVYQTMU�CTG�TCRKFN[

�

ECRCDKNKV[�VQ�KPIGUV�TGCN�VKOG�QDUGTXCVKQPCN�FCVC
EQNNGEVGF� D[� #/15�� � 6JG� HQNNQY�QP� U[UVGO�
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The Joint METOC Viewer (JMV) is a new coupled oceanographic component of COAMPS will
capability which will be integrated into NITES and combine the capabilities of the Optimum Thermal
eventually replace NODDS.  Building on the incredible Interpolation System (OTIS), the Wave Model
global response to the World Wide Web (WWW) and (WAM), and the Princeton Ocean Model (POM) to
the successful user interface design of NODDS, JMV provide for fully interactive two-way coupling between
provides an intuitive Graphical User Interface for ocean and atmosphere. With lateral boundary
retrieving, viewing and annotating METOC conditions provided by FLENUMMETOCCEN global
information.  JMV uses Web technology to allow models, COAMPS will provide the high-resolution,
access to FLENUMMETOCCEN METOC data from relocatable, and fully-integrated meteorological and
nearly anywhere in the world.  Authorized DOD and oceanographic prediction capability required to support
Government users with WWW access now have a joint littoral operations.
simple, cost-efficient way to acquire weather and ocean  
information on several computer platforms and
operating systems. JMV is now operational at several
hundred DOD sites, including underway ships with
WWW capability.
 
SUPPORTING RESEARCH possible, and plans are in place to incorporate new
 capabilities as they are introduced.  Because many

The Navy administers a diverse research and
development (R&D) program, ranging from software
development to the engineering of sensors, interfaces,
processing, display, and distribution devices.
Application of R&D activities of the other services and
Federal agencies is always considered, and use of
existing government and commercial off-the-shelf
items is made.

The Navy is a world leader in the field of
numerical weather prediction for marine environmental
services.  Transitioning fundamental scientific
research, through additional development, into the
operational meteorological and oceanographic models
is a key to a successful numerical prediction program.
This is an ongoing process at the Naval Research
Laboratory’s (NRL) Marine Meteorological Division,
co-located with FLENUMMETOCCEN to keep the
Navy Operational Global Atmospheric Prediction
System (NOGAPS) and its companion Regional
Atmospheric Prediction System (NORAPS) at the
leading edge of technology.  Continued upgrades to the
NOGAPS model are planned, incorporating asynoptic
and remotely-sensed data in the model initialization
process.  The relocatable, high-resolution (15-45 km)
nested NORAPS model is now used routinely for
operational contingency support.
 

NORAPS will be replaced with the Coupled
Oceanographic and Atmospheric Mesoscale Prediction
System (COAMPS) model.  The atmospheric
component of COAMPS will feature triple-nested grids
to resolutions of a few kilometers, non-hydrostatic
physics, explicit moisture physics and aerosols, and
improved data assimilation.  The underlying and fully

The principal focus of the Navy R&D program in
remote sensing is the development of techniques to
extract tactically significant information in the littoral
regions of the world.  Sensors aboard existing
satellites are being exploited to the greatest extent

satellite processing algorithms are designed for use
with tactical systems such as TESS(3), expert or rule-
based scheme representations are employed wherever
possible to reduce manpower-intensive interpretation
procedures.
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Development of upgraded data assimilation, The AN/UMQ-12 Mini-Rawinsonde (MRS)
quality control, and data management techniques in consists of a surface receiver, processor, and
support of these models is also underway.  A major lightweight balloon-borne expendable sensor package
thrust has been initiated in the area of numerical to measure pressure, temperature, humidity, and wind
weather prediction to develop a shipboard tactical speed and direction.  The Navy is transitioning to a
atmospheric forecast capability.  This model, intended GPS-based mini-rawinsonde system.
for use in TESS(3)/NC, will deliver high resolution  
(5 km), limited area (100s of km), short range
(12-24 hr) atmospheric predictions and will assimilate
locally acquired data in real time.  
 

ONR is continuing to explore techniques for
assimilating environmental data through non-
traditional sensors.  One such effort in progress is
exploring the content and utility of a weather signal tap
from the AEGIS AN/SPY-1 air search radar system, a
potential candidate for a small-scale shipboard tactical
weather radar.
 
Sensor Development
 

The Shipboard Meteorological and Oceanographic
Observing System (SMOOS), currently being fielded,
was developed as part of the Navy R&D program in
sensor development.  As a follow-on to SMOOS,
advanced engineering and development of new sensors
and related technologies is underway.  Some of these
include:
 
< Autonomous drifting buoys for surface and

subsurface data.
< Autonomous sensor suites for all Navy ships.
< Aerosol measurement sensors.
< METOC data compression techniques to facilitate

communications.
 

The AN/WSQ-6 series expendable drifting buoys
will measure and report air and sea surface
temperatures, barometric pressure, subsurface ocean
temperature versus depth to 300 meters, omni-
directional ambient noise, wind speed and direction,
directional wave spectra, optical parameters, and other
properties of the near-surface air/sea environment.  The
buoys sample and report hourly observations via
Service ARGOS; as other communications networks
such as Low Earth Orbiting satellites become
available, they will be utilized.  Near real-time data
reception is available via Local User Terminals and
TESS(3).  As funding and testing permit new sensors
will be added to the buoy platform.  Multi-parameter,
long life, expendable instruments such as the
AN/WSQ-6 buoys are vital to the success of the United
States Navy’s contribution to a global ocean observing
capability.

Development efforts undertaken by NOAA/NWS
have been leveraged in Navy’s selection of the NWS’
Automated Surface Observing System (ASOS) for
Navy and Marine Corps use ashore.   Acquisition and
installation of ASOS systems continue at Navy and
Marine Corps stations worldwide in support of aviation
and local area forecasting requirements to replace
equipment that has been operated beyond its
maintenance life cycles.  ASOS will assist
Meteorological Technicians in assimilating field
meteorological parameters and improving efficient
entry of surface aviation observations and synoptic
weather reports into the Automated Weather Network
(AWN).
 

Principal User Processors (PUPs) associated with
the Next Generation Weather Radar (NEXRAD) are
providing significant improvements in radar  analysis
of meteorological features and severe  weather  over
the United States.  The Navy and Marine Corps are
participating in the NEXRAD program and will utilize
these radars to satisfy their requirements for radar
coverage, where possible.  On-site NEXRAD PUPs
will display imagery from NEXRAD  systems
covering areas of routine military operations and
training.
 

The Navy will be procuring Supplemental
Weather Radars to provide radar coverage at selected
Navy and USMC sites, mostly overseas,  not
scheduled to receive a NEXRAD PUP.  This system
will replace the obsolete AN/FPS-106 weather radars
now in use.
 

The Marine Corps Meteorological Mobile Facility
Replacement (METMF(R)) is a transportable system
for providing meteorological support to the Marine Air
Ground Task Force (MAGTF).  A cost and operational
effectiveness analysis of a replacement METMF has
been completed, and the system is nearing the
demonstration and validation phases of the acquisition
process.  Housed in a 20 x 20 foot standard Marine
Corps van and transportable by a C-130 aircraft, this
system will provide a fully functioning weather office
for Marine Corps expeditionary airfields for 30 days
without resupply.  It will include sub-systems for data
collection (MRS for upper air and a variety of local
and remote sensors), data processing (modified
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TESS(3)), satellite image ingest and display, Doppler < AWS/Navy/NOAA agreement on shared
radar display (via the supplemental weather radar),
communications, briefing support, and support for
remote forces.  The METMF(R) will be interoperable
with the Marine Corps C4I systems and METOC
systems of the other services via the Global Command
and Control System (GCCS).
 
Interagency Cooperation
 

To maximize efficiency and benefit for Navy and
NOAA cooperative activities, an Umbrella
Memorandum of Agreement (MOA) was signed in
1993.  Both agencies continue to review present
agreements for conversion into annexes to this MOA
and identify new areas of cooperation.  Specific areas
include:
 < Cooperative endeavors in operational numerical

modeling, data exchange, and mutual backup
between FLENUMMETOCCEN and NCEP.

< Navy/NOAA/Coast Guard operation of the
National Ice Center.

processing of satellite data.
< Navy/NOAA agreement on ASOS procurement,

installation, maintenance, and operation.
< Distribution of unclassified Navy METOC

products to the civil sector via NOAA.
< Provision of meteorological services to Guam, the

Commonwealth of the Northern Marianas Islands,
and Micronesia.

< Satellite altimetry data processing.
< Training cooperation through Cooperative

Program for Operational Meteorology Education
and Training (COMET).

 
MOAs also exist between the DOC, DOD, and

DOT concerning the production and operation of the
NEXRAD system.  Additionally, Navy is a DOD
participant in the development of the
DOC/DOD/NASA converged National Polar-orbiting
Operational Environmental Satellite System
(NPOESS).

UNITED STATES ARMY
 
ARMY OPERATIONAL SUPPORT tactical weather support.  Army Artillery
 
Overview of Operational Equipment and Support
Missions
 

United States Army weather support is a mix of
Army and USAF personnel and equipment under Law
and according to Army-Air Force (AF) agreement.
Army Regulation (AR) 115-10/Air Force Joint
Instruction (AFJI) 15-157, Weather Support for the
United States Army, 30 June 1996 describes the
Service responsibilities and those of Major Army
Commands (MACOMs) providing weather support.
The United States Army provides direct weather
support to two Army missions: upper air observations
for Field Artillery fire support, and limited surface
weather observations to support Army  weapon
systems forward of Division tactical operations
centers.  AF Major Commands (MAJCOMs)  provide
operational weather services to warfighting MACOMs
in combat, contingencies, and peacetime training.
United States Army Forces Command (FORSCOM),
United States Army Europe (USAREUR), United
States Army Pacific (USARPAC),  United States
Army South (USARSO), United States Army Special
Operations Command (USASOC), Eighth United
States Army (EUSA), and United States Army
Training and Doctrine Command (TRADOC)  have
AF Weather personnel providing daily installation and

Meteorological (ARTYMET) crews provide direct
upper air observation support to artillery units in the
same MACOMs.  During peacetime training and
activation the Air National Guard (ANG) provides AF
operational weather support to the Army Reserve and
Army National Guard (ARNG), collectively designated
the Reserve Component (RC).  In addition, during
exercises and contingencies the ANG may augment the
active Army Weather Teams (WETMs).  The ANG
acts like an AF MAJCOM in providing support to the
Army RC.
 

The Army also provides the operational weather
support to Army Research, Development, Test and
Evaluation (RDTE) ranges, centers, and other research
facilities using the Test and Evaluation Command
(TECOM) Meteorological Teams (MET Teams) and
United States Army Space and Missile Defense
Command (USASMDC) contractors.  TECOM
operational support is described under Army Materiel
Command in the RDTE section.  USASMDC provides
weather support to Kwajalein Missile Range (KMR)
through a Meteorological Environmental Test Support
contractor.
 

The Army provides the tactical field and
communications equipment to USAF WETMs for
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tactical operations.  MACOMs have purchased off-the- systems, as they become available.  The United States
shelf non-developmental items (NDI) to provide Army Field Artillery School (USAFAS), Fort Sill,
interim Army tactical equipment until the Integrated Oklahoma, develops the requirement documents and is
Meteorological System (IMETS) is fully fielded. the combat and training developer for meteorological
IMETS is an automated mobile weather support and equipment used for field artillery support.    
communications system.  The Project Director (PD) for  
IMETS is under the direction of Program Manager,
Intelligence Fusion.  The Communications and
Electronics Command (CECOM) and Army Research
Laboratory (ARL) provide fielding and technical
support to PD, IMETS and to field artillery
meteorology programs.  IMETS fielding continues in Headquarters, Department of the Army, Office of
FY 1999.
 

The FORSCOM GOLDWING System is a non-
developmental item (NDI) providing operational
support until IMETS is fielded or other modern tactical
communications systems become available in the
MACOMs and RC.  GOLDWING will be used in
conjunction with IMETS for active or RC forces which
are not scheduled to get IMETS because of funding
constraints.  IMETS communicates with GOLDWING
over HF radio.
 

ARTYMET crews are assigned to artillery units at
Division level, to field artillery brigades, and to
separate brigades with a direct support artillery
battalion.  Soldiers regularly take tactical upper air
observations to support field artillery units during
tactical training exercises, at permanent Army Artillery
Ranges, or during the full range of combat missions.
ARTYMET crews also take limited surface
observations at tactical locations on an "as needed"
basis to support artillery operational requirements.  
 

ARTYMET crews in the Active Component (AC)
and some RC sections currently use the Meteorological
Measuring Set (MMS), AN/TMQ-41, to take upper air
observations during tactical operations.  It is a mobile,
upper air sounding system mounted on a High Mobility
Multipurpose Wheeled Vehicle (HMMWV).  The
MMS provides upper air data to the Field Artillery
Tactical Data System for use in adjusting artillery fire,
to USAF WETMs, and to the Chemical Officer for use
in smoke and in Nuclear, Biological, and Chemical
(NBC) defense operations.  The CECOM section
provides a complete description of MMS.  The
Meteorological Data System (MDS), AN/TMQ-31,
replaced by the MMS, has been reissued to eleven
Army National Guard (ARNG) units and will be used
as long as it is still supportable.  The rest of the ARNG
units will be upgraded to the MMS and future profiler

The Army provides supplemental, limited surface
observations when required in tactical situations to
support Army operations.  When directed by the
Intelligence Officer (S2), intelligence personnel take
these observations in the forward combat areas.
 

the Deputy Chief of Staff for Intelligence (ODCSINT)
is responsible for Army weather support policy.  The
Office of the Deputy Chief of Staff for Operations and
Plans (ODCSOPS) is responsible for validating and
prioritizing weather support requirements and
programs to meet Army requirements.  The Army Staff
also has a full-time active duty User Liaison assigned
to the National Polar-Orbiting Operational
Environmental Satellite System (NPOESS) Integrated
Program Office.

Army Operational Support provided by the Air Force
 

Under AR 115-10/AFJI 15-157, the AF is
responsible for providing the Army with the necessary
manpower and unique tactical and fixed weather
equipment to meet Army tactical and garrison active
and reserve component (AC)/RC support requirements.
Army support manpower requirements are sourced
from AF active, reserve, and ANG weather units.
While direct support of the field artillery remains an
Army responsibility and is provided by Army
ARTYMET teams, AF WETMs provide supplemental
information to artillery crews in contingencies for areas
beyond direct ARTYMET observational capabilities.
The AF assigns AF weather personnel to the
warfighting MACOMs at theater, corps, division,
armored cavalry regiments, aviation brigades, separate
brigades, and special forces groups/ranger regiment to
provide direct, on site weather support.  AF weather
squadrons and flights provide garrison and tactical
weather warning, observing, forecasting, special
support, and staff weather officer (SWO) services to
Combat, Combat Support, and Combat Service
Support units throughout the peacetime/war
continuum.  Peacetime garrison activities include
supporting flying operations at Army airfields and
severe weather watch, warning, and advisory services
for aircraft and post resource protection.  The AF is
responsible for installation, operation, and maintenance
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of standard AF meteorological and observing The High Energy Laser Systems Test Facility
equipment at Army airfield weather stations. (HELSTF), a subcommand of USASMDC located on
Tactically, the Army is responsible for vehicles, White Sands Missile Range, is designated as the DOD
tactical communications, and weather effects criteria. National Test Range for high energy laser test and
The Army Integrated Meteorological System (IMETS) evaluation.  In addition to laser system test and
is fielded for these purposes and is operated by AF evaluation, extensive use has been made of on-site
WETMs.  The Army also maintains IMETS hardware laser systems to perform damage and vulnerability
and software, with the AF maintaining AF software testing on laser-hardened materials, missile and aircraft
that performs meteorological functions within IMETS. components, and assorted battlefield equipment.   Part
IMETS uses AF meteorological software, but IMETS of the research effort is to develop adaptive optics for
is built on an Army vehicle, uses Army tactical atmospheric compensation during lasing.
communications and Army weather effects software.  
The Army provides other tactical equipment to AF
WETMs through an Army Table of Organization and
Equipment (TOE).  
 
United States Army Space and Missile Defense meteorological services support contractor performs
Command (USASMDC) meteorological functions in support of missile
 operations and for synoptic purposes, including

Army Space Command (ARSPACE), a
subcommand of USASMDC, provides Army Space
Support Teams to deploying Army units.  One element
of this support is a high-resolution weather satellite
receiver, which can be readily transported and directly Army Corps of Engineers Civil Operational Activities
acquires and processes the full telemetry stream of  
civilian and military weather satellites.  The staff
weather officer uses imagery and data to prepare
tailored products and forecasts for use on the
battlefield.  This equipment is used in contingencies
and training exercises and provides an interim
capability pending delivery of IMETS Block II and
associated AF weather satellite equipment.  ARSPACE
participated in Task Force XXI in FY 1997 through the
Tactical Weather (TacWx) initiative.  TacWx
represents a teaming with the Army Research
Laboratory’s Battlefield Environment Division, the AF
Combat Weather Center, PD IMETS, and the III Corps
WETMs to provide the Task Force XXI commander
with near real-time, state-of-the-art weather
information and products.  The system consists of the
ARSPACE Deployable Weather Satellite Workstation,
ARL Battlescale Forecast Model, and the AF Tactical
Forecast System, which runs on IMETS hardware.
Lessons learned will be used in the IMETS program as
product improvements.  ARSPACE participation in a
Division XXI and Task Force XXI exercises will build Eighth US Army Support
on brigade weather capabilities and apply them at the  
division level with special attention to battlefield
visualization and simulation activities.
 

United States Army Kwajalein Atoll (USAKA) is
a subcommand of USASMDC which provides
operational support to the test facilities at the
Kwajalein Missile Range (KMR).  The KMR

surface, upper air, and meteorological satellite
observations, and the preparation of daily aviation,
marine and special weather observations for the range.
 

The Corps of Engineers (COE) operates a network
of about 7,400 gauges of which 1,900 are land-based
limited observing meteorological sites.  The remainder
is hydrologic in nature.  The meteorological portion
measures precipitation and other data in the United
States to provide information for regulating COE dams
and other water projects used for flood control,
navigation, hydroelectric power, irrigation, water
supply, water quality, and recreation.  The COE
transfers funds to NOAA/National Weather Service
(NWS) to collect and maintain precipitation
information from 900 of these sites.  Similarly, COE
transfers funds to the United States Geological Survey
to maintain precipitation data collection from 500 sites,
while the COE maintains the rest.  Data from many of
these sites are automatically telemetered using satellite,
microwave, landlines, radio, etc. to provide for real-
time use of the data.  Although the COE finances the
network, data are made available to all other federal
agencies.
 

Eighth United States Army (EUSA) requires, and
uses Army resources to conduct two major
meteorological services in direct support of Army
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operations: collecting and disseminating upper air Fort Huachuca, Arizona, is the proponent and user
observations for artillery support, and collecting and representative for tactical weather support in wartime,
disseminating limited surface weather observations to contingencies, and peacetime tactical training.
support all tactical units and operations.  Two artillery Similarly, the United States Army Field Artillery
meteorological (ARTYMET) crews with Second School (USAFAS), Fort Sill, Oklahoma, is the
Infantry Division’s Division Artillery use AN/TMQ-31 proponent for upper air meteorological support and the
Meteorological Data Systems to collect upper air Engineer School, Fort Leonard Wood, Missouri,
observations for direct use by field artillery units. coordinates weather support requirements in terrain
ARTYMET crews also collect routine (usually daily) analysis and topographic engineering.  These schools
upper air observations for training; these observations submit requirements for weather support to HQ
are typically fed into the global weather database. TRADOC for approval who typically then submits
Additionally, under the Forward Area Limited requirements for USAF support to HQ, Air Combat
Observing Program (FALOP), Army personnel use Command for implementation.  Requirements for
tactical weather kits to collect limited weather Army provided communications or tactical equipment
observations in data sparse, forward areas. are submitted to ODCSOPS to prioritize and program
Observations are typically collected by intelligence resources.
personnel at brigade and battalion tactical operations  
centers (TOC) during contingencies or exercises and,
in turn, are disseminated to and through USAF
weather teams supporting Army air, ground, or special
operations.  USAF weather personnel assigned to the
607th Weather Squadron (607 WS) provide fixed and
tactical weather support to EUSA units and
installations.  607 WS provides garrison and tactical
weather warning, observing, forecast, warning, special
support, and staff weather officer (SWO) services
during contingency, exercise, or armistice operations.
607 WS units provide direct, on-site support at eight
EUSA installations, and at deployed locations.
Support is focused on air, ground, special operations,
and other combat and combat support missions.  607
WS provides 95 trained weather personnel and
required fixed and tactical weather sensing, data
processing, and communications equipment.  EUSA
provides supporting USAF units needed tactical
vehicles, MTOE and CTA equipment, and operating
funds (for expendables, maintenance, etc).
 During 1997, the WST provided evaluators for
Training and Doctrine Command (TRADOC)
Programs
 

TRADOC manages and develops training demonstrated the need for increased training of Army
programs, writes Army and joint weather support staffs in weather intelligence, high-resolution imagery
doctrine (concepts and field manuals), and establishes weather support for echelons at division and below,
the weather requirements documents for Army tactical and an automated weather effects on demand capability
weather support equipment.  Headquarters, TRADOC for the Army warfighter.  The WST also sponsored a
is the approval authority for Army-AF weather joint conference in April 1997 to discuss AF/Army
doctrine, Army weather hardware requirements, and merging of weather systems and sensors.  The
weather support policy within TRADOC. conference helped to forge new cooperation and
 discussion on Army weather support.  

As part of TRADOC, the United States Army
Intelligence Center and Fort Huachuca (USAIC&FH),

The United States Army Intelligence Center and
Fort Huachuca (USAIC&FH) represents the warfighter
by developing solutions to meet Army weather
requirements.  In addition, it serves as the proponent
for the “Owning the Weather” initiative. The weather
support team (WST) consists of two AF officers, one
senior AF noncommissioned officer (NCO), an Army
Intelligence Center officer, an Army Research
Laboratory meteorologist, and an Army Intelligence
Center Combat Developer.  The weather support team
advises the Intelligence Center, the Army Research
Laboratory, and Air Force Weather (AFW) on Army
weather support issues and helps develop solutions to
meet both active and reserve forces' requirements.  The
team writes tactical weather support concepts and
doctrine, identifies deficiencies and baseline
requirements, provides weather support training to
intelligence and USAF personnel supporting the Army,
and establishes requirements documents for weather
support equipment.  
 

Army Advanced Warfighting Experiments (Task Force
XXI and Division XXI).  These experiments
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The WST expanded its training role by upper air sounding system mounted on a High Mobile
introducing "Owning the Weather"/Weather Multipurpose Wheeled Vehicle.  The MMS provides
Intelligence classes in the Military Intelligence Officer upper air data to the Field Artillery Tactical Data
Advanced Course.  "Owning the Weather" is a concept System for use in adjusting fire, to USAF WETMs,
for exploiting weather as a force multiplier on the and to the Chemical Officer for use in smoke, and in
battlefield.  The WST plans to increase weather Nuclear, Biological, and Chemical (NBC) defense
intelligence instruction at the Intelligence Center and operations.  The Meteorological Data Systems (MDS),
throughout TRADOC with an exportable “Owning the AN/TMQ-31, replaced by the MMS will be retired
Weather”/Weather Intelligence training module. from the force.  The United States Army Field Artillery
“Owning the Weather” was also highlighted on a School (USAFAS), Fort Sill, Oklahoma, develops the
national television program “Weather Warriors,” aired requirements documents and is the combat and training
by the Discovery Channel on 14 and 17 May 1997 on developer for meteorological equipment.
the Discover Magazine show.  In addition, “Owning  
the Weather”” was a feature article in the FY 1998
Federal Meteorological Plan by the Office of the
Federal Coordinator for Meteorology.
 

Also during 1997, the WST updated a large  
portion of the critical values in the Integrated Weather
Effects Decision Aid (IWEDA) software as part of an
Army weather effects critical threshold values update
program.  IWEDA is an Army software program
hosted on IMETS and the Army Battle Command
System (ABCS).  It provides automated weather effects
information in digital form that can be overlaid on the
Common Operating Picture (COP).  The WST also
participated in the ongoing AFW Reengineering
process.  With dwindling resources and personnel In addition to teaching weather in the Engineering
reductions, the team seeks solutions that are Officer Advanced Course, the USAES develops
compatible with AFW Reengineering plans and methods of measuring and forecasting state of the
maintains quality weather support to the Army ground parameters for terrain analysis and trafficability
warfighter.  The WST continues to participate in assessments.  This includes identifying, justifying, and
TRADOC’s Battlefield Visualization (BV) program documenting requirements to interface meteorological
which highlights weather as a key element in and engineer battlefield systems.  It also monitors
understanding and characterizing the battlespace R&D advances to incorporate these in combat
environment.  BV is incomplete without integrating the development initiatives.  USAES previously had a full
effects of weather on terrain and friendly and threat time meteorologist as a subject matter expert to
forces.  The WST also assisted in the revision of Army coordinate weather activities but the position was
publications to include the role weather and weather eliminated in FY 1997.
support plays in Army operations.  Chief among these  
were Army Field Manual (FM) 34-81, Weather
Support for Army Operations and the Army Capstone
Field Manual, FM 100-5, Army Operations.  Finally,
the WST developed an Army mid-range operational Under Army-AF agreement, the Army has
weather architecture and presented this to the responsibility for weather support for research,
Battlespace Atmospherics Conference in December development, test, and evaluation (RDTE) to support
1997. Army ground combat missions as specified in
 AR 115-10/AFJI 15-157.  The Corps of Engineers

Artillery meteorological crews in the Active
Component (AC) currently use the AN/TMQ-41
Meteorological Measuring Set (MMS) to take upper air
observations during tactical operations.  It is a mobile,

The Aviation Center, Chemical School, and
Engineer School (USAES) incorporate weather
instruction and procedures in training programs in their
mission areas.

The Aviation Center has unique operational
requirements for weather observations and USAF
forecast support at remote training locations.  Fort
Rucker operates additional observing and com-
munications equipment to relay all types of USAF-
provided weather information to these Army sites.
Three additional wind sensors were installed at Cairns
AAF and five Automated Surface Observing Systems
(ASOS) will be installed by the end of 1998.
 

WEATHER SUPPORT FOR RESEARCH,
DEVELOPMENT, TEST, AND EVALUATION
(RDTE)
 

(COE) and the Army Materiel Command (AMC) are
the major contributors to weather research.  The
Medical Research and Development Command does
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research related to soldiers’ performance in the range of battle simulations.  TEC also contributes to the
weather conditions encountered in all theaters of development of policies and procedures for the
operations. consideration of realistic natural environmental
 conditions for application in the materiel acquisition
Corps of Engineers (COE)
 

The Corps of Engineers (COE) is responsible for provides special climatological studies and guidance to
reviewing all emerging Army systems for materiel acquisition activities.  TEC also reviews all
environmental effects, as stated in Army emerging materiel systems for environmental effects.
Regulation 70-1.  The COE also manages the  
Technology Demonstration (DT-08) program.  Tactical
Decision Aids (TDAs) are developed for this program
by three COE laboratories:  the Waterways Experiment
Station (WES), the Topographic Engineering Center
(TEC), and the Cold Regions Research and
Engineering Laboratory (CRREL).  
 

The Waterways Experiment Station develops CRREL is responsible for modeling in the areas of
TDAs supporting terrain analysis.  The TDAs interpret Cold Regions Surface-Air Boundary Process, Winter
the impact of weather and terrain conditions on Army Scene Dynamics, and Spatially Distributed Prediction
systems and operations.  The TDAs are based on Over Winter Terrain.  CRREL develops databases and
weather and terrain limitations, known as critical models predicting Infrared and millimeter wave
values.  These critical threshold values are determined (MMW) weapon system performance and the
from design criteria, operational testing, or other capability of technology to enhance military operations
evaluations of Army capabilities in adverse weather. in cold environments.  Under a Memorandum of
The critical values define system limitations and are Understanding (MOU), the United States Army Test
used by decision-makers to take advantage over and Evaluation Command (TECOM) provides
opposing forces.  Technology Demonstrations are operational observing, weather instrumentation, and
currently being transitioned to terrain and weather forecasting services for CRREL’s RDTE efforts
systems such as the Integrated Meteorological System through a colocated MET Team. 
(IMETS), the Digital Topographic Support System  
(DTSS), the Army Tactical Command and Control
System (ATCCS), and Battle Command Decision The Army Materiel Command (AMC) is
Support System. responsible for:  (1) the design, development, test, and
 evaluation of equipment to satisfy requirements for

The COE Topographic Engineering Center (TEC),
Fort Belvoir, Virginia, provides basic and applied
environmental support to Army R&D programs and
coordinates the development of TDAs relating to
environmental effects on combat systems, operations,
and personnel.  This includes the development and
integration of environmental effects databases and
models that are relevant to military plans, operations
and the acquisition communities.  TEC also develops
models and techniques to assist in the generation of TECOM is a subcommand of AMC providing
proxy environmental information (climate and terrain) operational support to 10 ranges and test sites with
for data sparse areas and the integration of models to Meteorological (MET) Teams.  Under responsibilities
enable the spreading of this information spatially over established in Army Regulation 115-10/AF Joint
map backgrounds.  TEC is also responsible for Instruction 15-157, the TECOM MET Teams provide
developing integrated software modules designed to be weather support and atmospheric characterization to
exploited in the synthetic environment arena and for Army RDTE.  MET Teams provide atmospheric data
developing techniques to portray natural and induced collection, analysis, consultation, warning, and forecast
battlefield environments, thus enhancing computerized services for Army and other DOD RDTE.  MET Team

process.  As preparer and custodian of AR 70-38, TEC

Under the military portion of its civil and military
support mission, the Cold Regions Research and
Engineering Laboratory (CRREL), Hanover, New
Hampshire, provides weather support to Army weapon
systems RDTE, combat, and combat support mission
areas, and develops climatological studies on the
effects of winter environment on Army operations.

Army Materiel Command (AMC)
 

meteorological support equipment; (2) providing
climatological and meteorological support to RDTE
projects involving electro-optics and obscurants; and
(3) determining weather effects critical threshold
values and environmental sensitivities of battlefield
systems.  AMC has several subcommands and
elements carrying out weather research and develop-
ent responsibilities.
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FY 1998 funding has been level for 2 years following to the Army’s decisive advantage over its opponents.
several years of decline, using a combination of both Within the DOD, BE is the lead agency for multi-
programmed funds and user funding.  This enables service R&D programs in transport and dispersion
TECOM to continue basic meteorological support at modeling, boundary layer meteorology over land, and
Army RDTE ranges and sites, but meteorological mobile atmospheric profiling.  In addition, BE
instrumentation will be acquired through Army contributes to tri-service goals in the areas of theater
technical development resources or through direct data fusion and predictions, boundary layer processes,
funding from RDTE projects for test specific or unique and atmospheric effects.  The BE program is driven by
requirements.  Despite reductions in personnel and the Army's need for meteorological information at
funding, TECOM MET Atmospheric Sciences Branch smaller scales than used by either the AF, Navy, or
has begun a 5-year effort with the National Center for civilian community, and over data-sparse geographic
Atmospheric Research (NCAR) to greatly improve regions.  While the AF provides the Army with basic
“range scale” (micro scale) forecasting and analysis tactical weather support, the Army provides technology
technology.  Using the MM5 model as a base, this Four to support service-unique requirements and Army
Dimensional Weather System (4DWX) will present a systems as well as distributing weather intelligence
real time, three-dimensional picture with time of the information to the Army command and control systems
MET and other atmospheric characterization on the battlefield.  The Army has begun an active re-
parameters in, around, and up to an altitude of 50,000 programming to respond to the new AF Weather Re-
feet over the Army’s test ranges.  The 4DWX will Engineering initiatives and will work to ensure the
allow for more accurate placement of sensors during a ongoing success of the Army weather intelligence
test, more cost-efficient measurements, and data sets technology.  BE continues to develop and provide the
for virtual testing.  The model will also provide software tools for the Army's IMETS and works with
instantaneous forensic analysis (instant replay) of the the AF Weather Agency and Combat Weather Center
conditions that occurred during the test.  In addition to to make IMETS an integral part of the total battlefield
RDTE support, the Dugway Meteorological and weather support capability.  
Obscurants Division Modeling and Assessment Branch  
provides the following specialized services:  (1)
atmospheric modeling validation, to include algorithm
evaluation and the generation of validation data sets,
(2) threat analysis, chemical/biological detection, and
decon-tamination testing, and (3) prototype
development of virtual proving ground meteorological
support.  Division members also serve on various
national and international committees addressing issues
related to meteorological measurements and
atmospheric dispersion modeling.
 

The ARL Battlefield Environment (BE) Division Potomac River.  The new site will conduct field
is the lead DOD agency for R&D in the portion of the experiments in electro-optic and acoustic propagation
atmosphere unique to the Army warfighter's as well as test weather modeling tools.
battlespace--the planetary boundary layer.  BE's  
mission is to provide the technology and tools (1) for
the soldier to exploit weather on the battlefield, (2) for
the commander to avoid exposing the soldier to
environmental hazards, and (3) for the materiel
developer to minimize system weather impacts,
supplying atmospheric effects information.  The joint
Army/AF “Own The Weather” initiative will provide
knowledge of current and forecast battlefield
environment conditions, along with their effects on
systems, soldiers, operations, and tactics, to contribute

The BE Division within the ARL Information
Science and Technology Directorate, consists of four
branches, two each at the ARL primary side at
Adelphi, Maryland, and the White Sands Missile
Range (WSMR), New Mexico.  The Adelphi,
Maryland, branches specialize in a basic research
program, while the WSMR branches support an
applied research development program for Army
tactical applications.  In FY 1998, BE will open a new
experimental site at Blossom Point, Maryland, in a
complex littoral region on the north shore of the

The Atmospheric Effects Branch research efforts
address:  (1) models and simulations of environmental
effects on electro-optical systems under realistic
battlefield conditions, (2) acoustic propagation and
background acoustic noise models for predicting
environmental effects on acoustic signatures and
sources, and (3) micrometeorology of the boundary
layer including transport and dispersion of chemical/
biological agents and other aerosols released into the
atmosphere. 
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The Atmospheric Aerosols and Adaptive Optics materials, and weapon systems.  The research examines
Branch research effort addresses: (1) in-situ and remote dispersion of battlefield materials, the effects of
detection of chemical/biological agents and pollution heterogeneous terrain features on airflow, and the
aerosols, and (2) optics and beam propagation in the development of natural obscurations throughout the
turbulent boundary layer. diurnal cycle.  An essential element of the research is
 the development of instrumentation to measure at

The Weather Intelligence Branch development
efforts include:  (1) tactical weather data assimilation
and distribution, (2) battlescale diagnostic and analytic
modeling, (3) tactical decision aids, and (4) integration
of weather effects models and satellite data with ARO also manages several other areas of special
visualization tools for training and mission planning. funding.  The Augmentation Awards for Science and
As part of our tactical software and development the Engineering Research and Training (AASERT)
branch also (1) verifies and validates tactical weather program provides funding for additional graduate and
products and (2) transitions the BE advanced weather undergraduate students working under existing
technology to Battlefield Automated Systems and sponsored research programs.  The Defense University
Battle Labs.  The Artillery Meteorology development Research and Instrumentation Program (DURIP)
efforts address:  (1) methods to provide accurate and provides funds for instrumentation needed to support
timely artillery meteorology data for precision strike ongoing research activities.  
applications and (2) target area meteorological  
information to support the operation of long range,
terminally guided smart munitions.
 

In FY 1997-1998, BE successfully participated in developing and fielding weather support systems and
the Army’s Task Force XXI Advanced Warfighting helps the Program Manager, Intelligence Fusion with
Experiments with its IMETS software and delivered technical management of weather programs.  The
IMETS Block II software to the Program Director for directorate currently supports the Meteorological
fielding.  In FY 1998 BE will transition the mobile Measuring Set (MMS), the Profiler, and the Integrated
profiler to Project Manager EW/RSTS for engineering Meteorological System (IMETS).  A brief description
development and future fielding.  BE is working of each of these programs shows IEW Directorate's
closely with Army and AF users and other DOD and involvement and supplements earlier discussions under
national weather organizations to ensure the highest the other MACOMs.
possible payoff for its research and development  
dollars.
 

The Army Research Office (ARO), Research It is an upper air meteorological data collection,
Triangle Park, North Carolina, manages the Army's processing and dissemination system that provides data
extramural basic research program in the atmospheric to field artillery and target acquisition users.  The
sciences.  These programs are concerned with system meets the requirements of roll-on/roll-off
understanding the dynamic and kinematic processes of capability during assault.  The system is a non-
the atmospheric boundary layer at scales of interest to developmental item and the contractor has built
the Army (millimeters to 10's of kilometers) through 42 systems for the Army and ARNG, 21 for the Marine
measurements, simulations, and theoretical consider- Corps, and additional systems for foreign sales.  The
ations.  The basic research program is conducted IEW Directorate is currently assisting in upgrading the
through the peer-reviewed, individual investigator MMS to use the GPS as a Navigational Aid
program and several special initiatives.  The focus of (NAVAID) to determine radiosonde position.  GPS
the research is on the processes and effects of the will be used when the current primary NAVAIDS
atmospheric boundary layer where the Army operates. (LORAN-C and VLP/OMEGA) are not available.  The
Objectives of the research are to develop, from first GPS processor will fit inside of the MMS
principles, the physical basis for understanding the meteorological processor, currently being updated to
boundary layer, thereby, leading to better accommodate this upgrade.  Another upgrade to the
understanding of atmospheric effects on soldiers, MMS is the Surface Meteorological Sensor (SMS).

turbulence time scales the volumetric fields of wind
velocity, temperature, and moisture in the boundary
layer.
 

The CECOM Intelligence and Electronic Warfare
(IEW) Directorate, Fort Monmouth, New Jersey,
assists CECOM and other internal organizations in

The Meteorological Measuring System  (MMS),
AN/TMQ-41, is currently fielded to the active Army.
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The SMS will be mounted on a tripod outside the an operational envelope for unimpaired human
MMS shelter and connected to the MMS shelter by performance.  The overall goals of USARIEM’s
cable.  The SMS underwent first article testing in weather-related research programs efforts are to
FY 1997.  develop methods to effectively monitor and, where
 possible, extend the operational envelope for both

The Profiler will provide the current upper air
meteorological system with new and enhanced
capabilities.  It will provide a suite of sensors capable
of nearly continuous data collection which will reduce
the time staleness of atmospheric.  It also provides a
model of local terrain to further improve the accuracy
of the data for firing artillery systems.

The IMETS, AN/TMQ-40, is the primary Army
weather support system outside artillery support.  AF
WETMs operates it at all levels with direct AF weather
support.  It collects available observations and central
forecast products, analyzes and forecasts on the micro
scale, and disseminates tailored weather products and
weather effects decision aids electronically into the
Army Battle Command System for direct use in
warfighting missions.  IMETS ingests satellite imagery
both directly and from the AF Small Tactical Terminal.
IMETS can merge weather displays with the common
relevant picture of the battlefield to help visualize
weather impacts on operations and help the
commander and staff use the information more
effectively.  IMETS maintains connectivity to higher
and lower command levels and to each tactical
operation center via high frequency (HF) radio and
direct electronic interface over the Army Battle
Command System.
 
Medical Research and Development Command measurements along with standard weather parameters
 at river locations to predict safe exposure times in cold
The United States Army Research Institute of
Environmental Medicine (USARIEM) conducts basic
and applied research on the effects of heat, cold, high
terrestrial altitude, and nutritional status on the health
and performance of individual soldiers and combat
crews operating Army systems.  Applied research
efforts in thermal physiology and biophysical modeling
are directed toward improving soldier performance and
minimizing health risks in climatic extremes.  The
sensitivity of the soldier to weather parameters
(primarily ambient air temperature, dew point
temperature, wind speed, and solar radiation) defines

training and operational scenarios.  Current efforts
include the development and validation of automated
methods to integrate thermal strain prediction models
with real-time weather information resources relevant
to dismounted infantry operations.  In support of the
Army Ranger training facility at Eglin AFB, Florida,
Medical Research and Development Command and
USARIEM are participating in the development of an
automated thermal injury risk assessment system.  The
MERCURY-Ranger test bed system is a partnership
effort with the Army Research Laboratory's Battlefield
Environment Division (ARL/BED), the Canadian
Defense and Civil Institute of Environmental Medicine
(DCIEM), and the USAF's 46  Weather Squadron atth

Eglin AFB.   The test-bed system ingests hourly data
from several local surface weather stations and
automatically spreads the data across a 100 by 100 km
region using objective and heuristic interpolation
methods.  The resulting high resolution (1 km) gridded
weather data fields are then used as inputs to the
thermal strain prediction models for heat stress, cold
air exposure, or cold water immersion.  Results are
displayed as color-coded map overlays of thermal
injury risk categories or tolerance times.  A prototype
cold water partial immersion model is being developed
and implemented in cooperation with DCIEM.  That
model uses real-time water temperature and depth

water river fording scenarios.  This highly automated
test bed system is intended to provide a platform for
evaluating methods needed to translate real-time
weather information into robust assessments of soldier
system health risks and performance limitations.  Army
weather and battle-field atmospherics researchers are
working closely with MACOM users and other DOD
organizations to ensure the highest possible payoff for
its research and development dollars.


