
���� &(1686 2) $*5,&8/785( )'0'4#. ':2.#0#6+10 8++

������
����
�������

2.#00+0) #0& &'8'.12/'06

3ODQQLQJ IRU WKH VXUYH\ VWDUWHG LQ ���� ZLWK D
UHYLHZ RI WKH SUHYLRXV IDUP DQG UDQFK
LUULJDWLRQ VXUYH\V� /HWWHUV ZHUH VHQW WR PRUH
WKDQ ��� LQGLYLGXDOV LQ ZDWHU�UHODWHG
JRYHUQPHQW RUJDQL]DWLRQV� LQGXVWU\� DQG
DFDGHPLF SRVLWLRQV WR VROLFLW WKHLU FRPPHQWV
RQ TXHVWLRQQDLUH FRQWHQW DQG IRUPDW�
3UHVHQWDWLRQV ZHUH PDGH WR VHYHUDO
DVVRFLDWLRQV VHHNLQJ WKHLU FRPPHQWV� )RUW\�
VHYHQ UHVSRQVHV ZHUH UHFHLYHG� $OO UHVSRQVHV
ZHUH UHYLHZHG DQG FDWHJRUL]HG WR HYDOXDWH
GDWD FROOHFWLRQ IHDVLELOLW\ DQG SULRULW\ QHHGV�

0HWKRGV XVHG LQ FRQGXFWLQJ WKH ���� )DUP
DQG 5DQFK ,UULJDWLRQ 6XUYH\ ZHUH FKDQJHG
IURP SUHYLRXV VXUYH\V WR XWLOL]H WKH UHVRXUFHV
RI 1$66 DQG LWV �� 6WDWH 6WDWLVWLFDO 2IILFHV
�662�� (DFK 662 SURYLGHG HQXPHUDWRUV ZKR
DVVLVWHG ZLWK GDWD FROOHFWLRQ LQ DUHDV RI ORZ
UHVSRQVH� 6WDWH VWDWLVWLFLDQV UHYLHZHG WKHLU
6WDWH·V ILQDO WDEXODWHG GDWD� 7KH ����
VDPSOH VL]H RI ������ IDUPV LQFUHDVHG RYHU
WKH ���� VDPSOH VL]H� SULPDULO\ GXH WR
H[SDQGLQJ FRYHUDJH WR DOO �� 6WDWHV�
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7KH ���� )DUP DQG 5DQFK ,UULJDWLRQ 6XUYH\
ZDV FRQGXFWHG SULPDULO\ E\ PDLO DQG ZDV
VXSSOHPHQWHG E\ WHOHSKRQH FDOOV DQG SHUVRQDO
HQXPHUDWLRQ E\ 1$66 662 VWDII� $ VDPSOH RI
������ LUULJDWRUV ZDV VHOHFWHG DQG PDLOHG D
TXHVWLRQQDLUH LQ )HEUXDU\ ����� 7KH LQLWLDO
PDLO SDFNHW LQFOXGHG D UHSRUW IRUP DQG OHWWHU
UHTXHVWLQJ D SURPSW UHVSRQVH� 7KH RSHUDWRUV
ZHUH DVNHG WR FRPSOHWH DQG UHWXUQ WKH UHSRUW
IRUP WR 1$66� 7KH LQLWLDO PDLOLQJ ZDV
IROORZHG E\ RQH IROORZ�XS PDLOLQJ WR HYHU\RQH
ZKR KDG QRW UHVSRQGHG LQ WKH ILUVW � ZHHNV�
7KH IROORZ�XS SDFNHW LQFOXGHG D UHPLQGHU
OHWWHU DQG D UHSRUW IRUP� 6L[ ZHHNV DIWHU WKH
LQLWLDO PDLOLQJ WKH 662V ZHUH SURYLGHG
QRQUHVSRQVH OLVWV� 7KH RIILFHV PDGH
WHOHSKRQH FDOOV DQG SHUVRQDO YLVLWV WR PD[LPL]H
WKH UHVSRQVH� )RU D GHVFULSWLRQ RI WKH
DGMXVWPHQW IRU QRQUHVSRQVH� VHH 6WDWLVWLFDO
0HWKRGRORJ\�
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$OO UHSRUW IRUPV ZHUH FOHULFDOO\ UHYLHZHG SULRU
WR GDWD NH\LQJ WR LGHQWLI\ LQFRQVLVWHQFLHV DQG
HQVXUH WKDW WKH GDWD FRXOG EH NH\HG� 0DMRU
LQFRQVLVWHQFLHV� UHVSRQGHQW UHPDUNV� EODQN

IRUPV� DQG ODUJH LUULJDWLRQ FDVHV ZHUH
UHYLHZHG E\ DQDO\VWV DQG DGMXVWHG SULRU WR
GDWD NH\LQJ� 'DWD IURP HDFK UHSRUW IRUP ZHUH
SURFHVVHG WKURXJK D FRPSXWHU HGLW ZKLFK
IODJJHG LQFRQVLVWHQW HQWULHV� (DFK IODJJHG
UHSRUW IRUP ZDV UHYLHZHG PDQXDOO\� $Q
LPSXWDWLRQ SURJUDP GXULQJ WKH HGLW SURFHVVLQJ
VXSSOLHG PLVVLQJ GDWD DQG PDGH DGMXVWPHQWV
EDVHG RQ DYHUDJHV RI VLPLODUO\ VL]HG IDUPV
ZLWKLQ WKH VDPH JHRJUDSKLF DUHD� 'DWD HQWULHV
RI ODUJH PDJQLWXGH DQG GDWD LWHPV WKDW ZHUH
FKDQJHG VLJQLILFDQWO\ LQ WKH FRPSXWHU HGLW
SURFHVV ZHUH UHYLHZHG DQG YHULILHG E\
DQDO\VWV�

3ULRU WR SXEOLFDWLRQ� WDEXODWHG WRWDOV ZHUH
UHYLHZHG E\ 662V WR LGHQWLI\ DQG UHVROYH
UHPDLQLQJ LQFRQVLVWHQFLHV DQG SRWHQWLDO
FRYHUDJH SUREOHPV� &RPSDULVRQV ZHUH PDGH
WR ���� FHQVXV GDWD DQG RWKHU DYDLODEOH FKHFN
GDWD�

%1/2#4#$+.+6; 1( &#6#

'LIIHUHQFHV H[LVW EHWZHHQ WKH H[SDQGHG
UHVXOWV RI WKH ���� )DUP DQG 5DQFK ,UULJDWLRQ
6XUYH\ DQG SXEOLVKHG GDWD IURP WKH ����
&HQVXV RI $JULFXOWXUH� 6RPH RI WKHVH DUH DV
IROORZV�

�� 7KH VXUYH\ H[FOXGHV KRUWLFXOWXUDO VSHFLDOLW\
DQG DEQRUPDO IDUPV� 7KH HIIHFW RI WKH
H[FOXGHG IDUPV LV OLVWHG EHORZ�

,UULJDWHG $FUHV

IDUPV LUULJDWHG

���� 8�6� WRWDOV� � � � ������� ����������

([FOXGHG

IURP VXUYH\� � � � � � � � ������ ���������

(OLJLEOH IRU VHOHFWLRQ

LQ VXUYH\� � � � � � � � � ������� ����������

�� 7KH VXUYH\ LQFOXGHV GDWD RQO\ IRU RSHUDWRUV
ZKR LUULJDWHG LQ ERWK ���� DQG �����
2SHUDWRUV LQ VRPH DUHDV� HVSHFLDOO\ WKH
(DVWHUQ 6WDWHV� LUULJDWH LQWHUPLWWHQWO\ DFFRUGLQJ
WR PRLVWXUH QHHGV� 2SHUDWRUV KDYLQJ LUULJDWLRQ
FDSDELOLWLHV PD\ QRW LUULJDWH GHSHQGLQJ RQ WKH
DPRXQW RI UDLQIDOO IRU D SDUWLFXODU \HDU RU
JHRJUDSKLF DUHD� 7KH QXPEHU RI RSHUDWRUV
ZKR LUULJDWHG LQ ���� EXW GLVFRQWLQXHG
LUULJDWLRQ LQ ���� LV WDEXODWHG LQ WDEOH �� E\
UHDVRQ RI GLVFRQWLQXDQFH�
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�� 6RPH RSHUDWRUV UHSRUWHG WKDW WKH\ KDG
EHHQ PLVFODVVLILHG DV LUULJDWRUV DQG GLG QRW
LUULJDWH LQ HLWKHU ���� RU ����� $Q HVWLPDWHG
������ RSHUDWRUV ZLWK ��������� DFUHV
LUULJDWHG LQ ���� ZHUH PLVFODVVLILHG DV
LUULJDWRUV LQ WKH ���� FHQVXV� 7KLV LV
HVWLPDWHG E\ H[SDQGLQJ UHSRUWV LQ WKH VXUYH\
ZKHUH WKH UHVSRQGHQWV UHSRUWHG WKDW WKH\ GLG
QRW LUULJDWH LQ ���� QRU LQ ����� ,Q DGGLWLRQ
WR HUURUV LQ SURFHVVLQJ GDWD� VRPH RSHUDWRUV
PLVUHSRUWHG RU PLVLQWHUSUHWHG WKH TXHVWLRQV�
0RVW RI WKH RSHUDWRUV PLVUHSRUWLQJ LUULJDWLRQ LQ
WKH ���� FHQVXV UHSRUWHG LUULJDWLRQ RI VPDOO
DFUHDJHV RI YHJHWDEOHV� IUXLWV DQG QXWV�
WREDFFR� SRWDWRHV� RU EHUULHV� 6PDOO DPRXQWV
RI ZDWHU ZHUH DSSOLHG WR WKHVH FURSV DW WKH
WLPH RI WUDQVSODQWLQJ�

�� 6RPH UHVSRQGHQWV LQGLFDWHG WKDW WKH\ KDG
TXLW IDUPLQJ� UHWLUHG� PRYHG� JRQH EDQNUXSW�
HWF�� VLQFH ����� $IWHU DQDO\WLFDO UHYLHZ RI
WKH ���� UHFHLSWV� DQ HVWLPDWHG �����
RSHUDWRUV DFFRXQWLQJ IRU ��������� DFUHV
LUULJDWHG LQ ����� DIWHU H[SDQVLRQ� ZHUH
GURSSHG IURP SURFHVVLQJ EHFDXVH WKH\ ZHUH
QR ORQJHU IDUPLQJ� 6SHFLDO FDUH ZDV WDNHQ
ZLWK ODUJH RSHUDWLRQV WR HQVXUH WKDW WKH\ ZHUH
QRW HUURQHRXVO\ GURSSHG GXH WR UHRUJDQL]DWLRQ
RU QDPH FKDQJH UDWKHU WKDQ GLVFRQWLQXLQJ
DJULFXOWXUDO RSHUDWLRQV� 7KLV LQFOXGHG WKH XVH
RI ILHOG DQG WHOHSKRQH HQXPHUDWLRQ�

�� 1HZ LUULJDWRUV LQ ���� �QRW LQFOXGHG LQ WKH
���� FHQVXV� GLG QRW KDYH D FKDQFH RI EHLQJ
VHOHFWHG LQ WKH VDPSOH DQG� WKHUHIRUH� ZHUH
H[FOXGHG IURP WKH VXUYH\� ,W LV EHOLHYHG WKDW
WKH LPSDFW RI QHZ LUULJDWRUV LV SUREDEO\
PLQLPDO� 7KLV FRQFOXVLRQ LV VXSSRUWHG E\
FRPSDULVRQV EHWZHHQ WKH ���� DQG ����
FHQVXVHV ZKLFK VKRZ OLWWOH FKDQJH LQ DFUHV RI
LUULJDWHG FURSODQG KDUYHVWHG�

�� ,Q WKH SUHYLRXV IDUP DQG UDQFK LUULJDWLRQ
VXUYH\V� IDUPV ZHUH FODVVLILHG E\ W\SH RI
DFWLYLW\ RU DFWLYLWLHV DFFRUGLQJ WR WKH 6WDQGDUG
,QGXVWULDO &ODVVLILFDWLRQ �6,&�� )RU WKH ����
FHQVXV DQG WKH ���� )DUP DQG 5DQFK
,UULJDWLRQ 6XUYH\� D QHZ FODVVLILFDWLRQ V\VWHP�
WKH 1RUWK $PHULFDQ ,QGXVWU\ &ODVVLILFDWLRQ
6\VWHP �1$,&6�� UHSODFHG WKH 6,&� 7DEOH ��
SURYLGHV LUULJDWLRQ GDWD IRU IDUPV FODVVLILHG E\
1$,&6�

:KHQ FRPSDULQJ WKH QXPEHU RI IDUPV DQG
LUULJDWHG DFUHV EHWZHHQ WKH ���� VXUYH\ DQG
WKH ���� FHQVXV SXEOLVKHG 8�6� WRWDOV� PRVW
RI WKH GLIIHUHQFHV DUH IRU RSHUDWRUV UHSRUWLQJ
OHVV WKDQ ��� DFUHV LUULJDWHG� 7KLV LV H[SHFWHG
VLQFH WKH H[FOXGHG KRUWLFXOWXUDO IDUPV DYHUDJH

DERXW �� DFUHV LUULJDWHG SHU IDUP DQG WKH
RWKHU FDWHJRULHV RI GLVFRQWLQXHG RU H[FOXGHG
LUULJDWRUV JHQHUDOO\ DUH VPDOOHU WKDQ DYHUDJH
LUULJDWRUV� 7DEOH $ VKRZV DFUHV LUULJDWHG LQ WKH
���� VXUYH\ �H[SDQGHG� FRPSDUHG ZLWK 8�6�
WRWDOV IURP WKH ���� FHQVXV� 7KH H[SDQGHG
VXUYH\ DFFRXQWV IRU ���� SHUFHQW RI DOO ODQG
UHSRUWHG DV LUULJDWHG LQ WKH ���� FHQVXV DQG
DOO LUULJDWLRQ FKDUDFWHULVWLFV DVVRFLDWHG ZLWK
WKDW ODQG�

7DEOH $� %QORCTKUQP QH +TTKICVGF (CTOU CPF
#ETGU D[ #ETGU +TTKICVGF� ���� 5WTXG[ 9KVJ
���� %GPUWU

Item

1998 survey
(expanded)

1997
published
U. S. totals

Total
Percent 
of 1997
census  
totals

Land irrigated
farms..
acres..

1 to 9 acres
       farms..

acres..
10 to 49 acres

farms..
acres..

50 to 99 acres
farms..
acres..

100 to 199 acres
farms..
acres..

200 to 499 acres
farms..
acres..

500 to 999 acres
farms..
acres..

1,000 acres or more
farms..
acres..

182 101
50 028 439

38 255
159 239

44 846
1 133 713

17 950
 1 257 718

24 314
3 353 676

27 492
8 757 757

17 246
11 973 745

11 998
23 392 591

65.2
90.9

43.9
53.8

65.5
70.1

63.2
63.5

81.6
81.4

77.8
78.7

91.4
92.0

105.7
102.1

279 442
55 058 128

87 238
295 717

68 451
1 616 361

28 412
1 979 440

29 812
4 121 593

35 314
11 126 404

18 866
13 010 164

11 349
22 908 449
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7KLV VHFWLRQ SURYLGHV GHILQLWLRQV DQG
H[SODQDWLRQV RI VHOHFWHG LWHPV WKDW DUH XVHG
RQ WKH UHSRUW IRUP RU LQ WKH WDEOHV� $
IDFVLPLOH RI WKH ���� )DUP DQG 5DQFK
,UULJDWLRQ 6XUYH\ UHSRUW IRUP LV IRXQG LQ WKH
DSSHQGL[�

9CVGT 4GUQWTEGU #TGCU 
94#�

'DWD IURP WKH ���� )DUP DQG 5DQFK ,UULJDWLRQ
6XUYH\ ZHUH WDEXODWHG E\ :5$� %RXQGDULHV RI
WKHVH DUHDV DUH VKRZQ RQ WKH PDS RQ SDJH
;,;� 7KHVH ERXQGDULHV DUH HVVHQWLDOO\ WKH
VDPH DV WKH ZDWHU UHVRXUFHV UHJLRQV �:55� DV
GHOLQHDWHG DQG GHILQHG LQ WKH SDVW E\ WKH 8�6�
:DWHU 5HVRXUFHV &RXQFLO� 7KH DUHDV GLIIHU
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VRPHZKDW IURP WKH UHJLRQV EHFDXVH RI WKH
PHWKRG XVHG IRU ERXQGDU\ GHOLQHDWLRQ� 5HJLRQ
ERXQGDULHV DUH GHOLQHDWHG RQ WKH EDVLV RI
WRSRJUDSKLF GUDLQDJH FKDUDFWHULVWLFV� ZKHUHDV
DUHDV DUH GHOLQHDWHG RQ WKH EDVLV RI FRXQW\
ERXQGDULHV ZKLFK DSSUR[LPDWH DFWXDO
GUDLQDJH�EDVLQ ERXQGDULHV� *HRJUDSKLF
GHVFULSWLRQV RI HDFK ZDWHU UHVRXUFHV UHJLRQ
WKDW FDQ EH XVHG WR DSSUR[LPDWH WKH DUHD
LQFOXGHG LQ HDFK ZDWHU UHVRXUFHV DUHD DUH DV
IROORZV�

�� 0GY 'PINCPF 4GIKQP� 7KH GUDLQDJH ZLWKLQ
WKH 8QLWHG 6WDWHV WKDW XOWLPDWHO\ GLVFKDUJHV
LQWR WKH %D\ RI )XQG\ DQG WKH $WODQWLF 2FHDQ�
7KHVH SRLQWV RI GLVFKDUJH DUH ORFDWHG ZLWKLQ
DQG EHWZHHQ 0DLQH DQG &RQQHFWLFXW� /RQJ
,VODQG 6RXQG DQG WKH 6W� )UDQFLV 5LYHU� D
WULEXWDU\ RI WKH 6W� /DZUHQFH 5LYHU�

�� /KFFNG #VNCPVKE 4GIKQP� 7KH GUDLQDJH
ZLWKLQ WKH 8QLWHG 6WDWHV WKDW XOWLPDWHO\
GLVFKDUJHV LQWR WKH $WODQWLF 2FHDQ� ZKRVH
SRLQW RI GLVFKDUJH LV ORFDWHG ZLWKLQ DQG
EHWZHHQ 1HZ <RUN DQG 9LUJLQLD� DQG WKH
5LFKHOLHX 5LYHU� D WULEXWDU\ RI WKH 6W� /DZUHQFH
5LYHU�

�� 5QWVJ #VNCPVKE�)WNH 4GIKQP� 7KH GUDLQDJH
WKDW XOWLPDWHO\ GLVFKDUJHV LQWR WKH $WODQWLF
2FHDQ� ZKRVH SRLQW RI GLVFKDUJH LV ORFDWHG
ZLWKLQ DQG EHWZHHQ 1RUWK &DUROLQD DQG
)ORULGD� DQG WKH *XOI RI 0H[LFR� ZKRVH SRLQW
RI GLVFKDUJH LV ORFDWHG ZLWKLQ DQG EHWZHHQ
)ORULGD DQG 0LVVLVVLSSL� LQFOXGLQJ WKH 3HDUO
5LYHU�

�� )TGCV .CMGU 4GIKQP� 7KH GUDLQDJH ZLWKLQ
WKH 8QLWHG 6WDWHV WKDW GLVFKDUJHV LQWR WKH
*UHDW /DNHV V\VWHP� LQFOXGLQJ WKH /DNHV

VXUIDFHV� DQG WKH 6W� /DZUHQFH 5LYHU DV IDU
HDVW DV� EXW H[FOXGLQJ WKH 5LFKHOLHX 5LYHU�

�� 1JKQ 4GIKQP� 7KH GUDLQDJH RI WKH 2KLR
5LYHU� H[FOXGLQJ WKDW RI WKH 7HQQHVVHH 5LYHU�

�� 6GPPGUUGG 4GIKQP� 7KH GUDLQDJH RI WKH
7HQQHVVHH 5LYHU�

�� 7RRGT /KUUKUUKRRK 4GIKQP� 7KH GUDLQDJH RI
WKH 0LVVLVVLSSL 5LYHU DERYH WKH PRXWK RI WKH
2KLR 5LYHU� EXW H[FOXGLQJ WKH GUDLQDJH RI WKH
0LVVRXUL 5LYHU DERYH D SRLQW LPPHGLDWHO\
EHORZ WKH PRXWK RI WKH *DVFRQDGH 5LYHU�

�� .QYGT /KUUKUUKRRK 4KXGT� 7KH GUDLQDJH RI
WKH 0LVVLVVLSSL 5LYHU EHORZ WKH PRXWK RI WKH
2KLR 5LYHU� EXW H[FOXGLQJ WKH GUDLQDJH RI WKH
$UNDQVDV� :KLWH� DQG 5HG 5LYHUV DQG DERYH
WKH SRLQWV RI KLJKHVW EDFNZDWHU DIIHFWV RI WKH
0LVVLVVLSSL 5LYHU LQ WKRVH SDUWV� DQG WKH
FRDVWDO VWUHDPV� RWKHU WKDQ WKH 0LVVLVVLSSL

5LYHU� WKDW GLVFKDUJH LQWR WKH *XOI RI 0H[LFR
IURP WKH ERXQGDULHV RI� EXW H[FOXGLQJ WKH
3HDUO DQG 6DELQH 5LYHUV�

�� 5QWTKU�4GF�4CKP[ 4GIKQP� 7KH GUDLQDJH
ZLWKLQ WKH 8QLWHG 6WDWHV RI WKH 6RXULV� 5HG�
DQG 5DLQ\ 5LYHUV�

�� /KUUQWTK 4GIKQP� 7KH GUDLQDJH ZLWKLQ WKH
8QLWHG 6WDWHV RI WKH 0LVVRXUL 5LYHU DERYH D
SRLQW LPPHGLDWHO\ EHORZ WKH PRXWK RI WKH
*DVFRQDGH 5LYHU DQG WKH 6DVNDWFKHZDQ 5LYHU�

�� #TMCPUCU�9JKVG�4GF 4GIKQP� 7KH GUDLQDJH
RI WKH $UNDQVDV 5LYHU DERYH WKH SRLQW RI
KLJKHVW EDFNZDWHU DIIHFW RI WKH 0LVVLVVLSSL
5LYHU� WKH 5HG 5LYHU DERYH WKH SRLQW RI KLJKHVW
EDFNZDWHU DIIHFW RI WKH 0LVVLVVLSSL 5LYHU� DQG
WKH :KLWH 5LYHU DERYH WKH SRLQW RI KLJKHVW
EDFNZDWHU DIIHFW RI WKH 0LVVLVVLSSL 5LYHU QHDU
3HDFK 2UFKDUG %OXII� $5�

�� 6GZCU�)WNH 4GIKQP� 7KH GUDLQDJH WKDW
GLVFKDUJHV LQWR WKH *XOI RI 0H[LFR IURP DQG
LQFOXGLQJ 6DELQH 3DVV WR� EXW H[FOXGLQJ WKH 5LR
*UDQGH DQG WKH /RZHU 5LR *UDQGH 9DOOH\�

�� 4KQ )TCPFG 4GIKQP� 7KH GUDLQDJH ZLWKLQ WKH
8QLWHG 6WDWHV RI WKH 5LR *UDQGH� WKH 6DQ /XLV
9DOOH\� 1RUWK 3ODLQV� 6DQ $XJXVWLQH 3ODLQV�
0LPEUHV� (VWDQFLD -RQDGR GHO 0XHUWR�
7XODURVD� 6DOW� DQG YDULRXV VPDOOHU FORVHG
EDVLQV� DQG WKH /RZHU 5LR *UDQGH 9DOOH\�

�� 7RRGT %QNQTCFQ 4GIKQP� 7KH GUDLQDJH RI
WKH &RORUDGR 5LYHU DERYH WKH /HH )HUU\
&RPSDFW 3RLQW� ZKLFK LV DERXW � PLOH EHORZ
WKH PRXWK RI WKH 3DULD 5LYHU� DQG WKH *UHDW
'LYLGH FORVHG EDVLQ�

�� .QYGT %QNQTCFQ 4GIKQP� 7KH GUDLQDJH
ZLWKLQ WKH 8QLWHG 6WDWHV RI WKH &RORUDGR 5LYHU
EHORZ WKH /HH )HUU\ &RPSDFW 3RLQW� ZKLFK LV
DERXW � PLOH EHORZ WKH PRXWK RI WKH 3DULD
5LYHU� WKH 5LRV <DTXL� 0DJGHOHQD� 6RQRLWD�
DQG RWKHU OHVVHU VWUHDPV WKDW XOWLPDWHO\
GLVFKDUJH LQWR WKH *XOI RI &DOLIRUQLD� DQG WKH
$QLPDV 9DOOH\� :LOFR[ 3OD\D� (O 'RUDGR 9DOOH\�
DQG RWKHU VPDOOHU FORVHG EDVLQV�

�� )TGCV $CUKP 4GIKQP� 7KH GUDLQDJH RI WKH
*UHDW %DVLQ WKDW XOWLPDWHO\ GLVFKDUJHV LQWR
8WDK DQG 1HYDGD�

�� 2CEKHKE�0QTVJYGUV 4GIKQP� 7KH GUDLQDJH
ZLWKLQ WKH 8QLWHG 6WDWHV WKDW XOWLPDWHO\
GLVFKDUJHV LQWR WKH 6WUDLWV RI *HRUJLD DQG -XDQ
GH )XFD DQG WKH 3DFLILF 2FHDQ� 7KH SRLQW RI
GLVFKDUJH LV ZLWKLQ :DVKLQJWRQ DQG 2UHJRQ�
LQFOXGLQJ WKH &ROXPELD 5LYHU�

�� %CNKHQTPKC 4GIKQP� 7KH GUDLQDJH ZLWKLQ WKH
8QLWHG 6WDWHV WKDW XOWLPDWHO\ GLVFKDUJHV LQWR
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WKH 3DFLILF 2FHDQ� ZKRVH SRLQW RI GLVFKDUJH LV
ZLWKLQ &DOLIRUQLD� ZKLFK LQFOXGHV WKH &HQWUDO
9DOOH\� DQG WKDW SRUWLRQ RI WKH *UHDW %DVLQ DQG
RWKHU FORVHG EDVLQV LQ &DOLIRUQLD�

�� #NCUMC� HQWLUH 6WDWH�

�� *CYCKK� HQWLUH 6WDWH�

#DPQTOCN (CTOU
$EQRUPDO IDUPV ZHUH QRW LQFOXGHG LQ WKH
VXUYH\ XQLYHUVH� 7KHVH DUH LQVWLWXWLRQDO�
H[SHULPHQWDO� DQG UHVHDUFK IDUPV� ,QGLDQ
UHVHUYDWLRQV� QRW FRQVLGHUHG DEQRUPDO IDUPV
IRU WKH ���� FHQVXV� ZHUH LQFOXGHG LQ WKH
VXUYH\ XQLYHUVH� 7KH\ ZHUH QRW LQFOXGHG LQ
WKH ���� VXUYH\� ,QVWLWXWLRQDO IDUPV LQFOXGH
WKRVH RSHUDWHG E\ KRVSLWDOV� SHQLWHQWLDULHV�
FKXUFKHV� VFKRROV� JUD]LQJ DVVRFLDWLRQV� HWF�

#ETG�(GGV QH 9CVGT
$Q DFUH�IRRW RI ZDWHU LV WKH TXDQWLW\ RI ZDWHU
UHTXLUHG WR FRYHU � DFUH WR D GHSWK RI � IRRW�
7KLV LV HTXLYDOHQW WR ������ FXELF IHHW RU
������� JDOORQV�

#ETGU CPF 3WCPVKV[ *CTXGUVGF
,I WZR RU PRUH FURSV ZHUH KDUYHVWHG IURP WKH
VDPH ODQG GXULQJ WKH \HDU� WKH DFUHV ZHUH
FRXQWHG IRU HDFK FURS� 7KHUHIRUH� WKH WRWDO
DFUHV RI DOO FURSV KDUYHVWHG JHQHUDOO\ H[FHHGV
WKH DFUHV RI KDUYHVWHG FURSODQG� ([FHSWLRQV
WR WKLV SURFHGXUH DUH KD\ FURSV� :KHQ PRUH
WKDQ RQH FXWWLQJ RI KD\ ZDV WDNHQ IURP WKH
VDPH DFUHV� WKH DFUHV ZHUH FRXQWHG RQO\
RQFH� EXW WKH TXDQWLW\ KDUYHVWHG LQFOXGHG KD\
IURP DOO FXWWLQJV�
)RU LQWHUSRODWHG FURSV RU ´VNLS�URZµ FURSV�
DFUHV ZHUH WR EH UHSRUWHG DFFRUGLQJ WR WKH
SRUWLRQ RI WKH ILHOG RFFXSLHG E\ HDFK FURS� ,I
D FURS ZDV SODQWHG EXW QRW KDUYHVWHG� WKH
DFUHDJH ZDV QRW WR EH UHSRUWHG DV KDUYHVWHG�
7KHVH DFUHV ZHUH WR EH UHSRUWHG LQ WKH ´ODQG
XVHµ VHFWLRQ XQGHU WKH DSSURSULDWH FURSODQG
LWHPV �� FURSODQG XVHG RQO\ IRU SDVWXUH RU
JUD]LQJ RU RWKHU FURSODQG�

$FUHV RI ODQG LQ EHDULQJ DQG QRQEHDULQJ
RUFKDUGV��FLWUXV RU RWKHU JURYHV� YLQH\DUGV�
DQG QXW WUHHV��ZHUH WR EH UHSRUWHG DV
KDUYHVWHG FURSODQG UHJDUGOHVV RI ZKHWKHU WKH
FURS ZDV KDUYHVWHG RU IDLOHG� +RZHYHU�
DEDQGRQHG RUFKDUGV ZHUH WR EH UHSRUWHG DV
FURSODQG LGOH� QRW DV KDUYHVWHG FURSODQG RU IRU
WKH LQGLYLGXDO FURS DFUHDJH�

#ETGU +TTKICVGF
$FUHV LUULJDWHG DUH WKH DFUHV RI DJULFXOWXUDO
ODQG WR ZKLFK ZDWHU ZDV DUWLILFLDOO\ DSSOLHG E\
FRQWUROOHG PHDQV LQFOXGLQJ SUHSODQWHG� SDUWLDO�
VXSSOHPHQWDO� DQG VHPL�LUULJDWLRQ� /DQG
IORRGHG GXULQJ KLJK ZDWHU SHULRGV ZDV WR EH
LQFOXGHG DV LUULJDWLRQ RQO\ LI WKH ZDWHU ZDV

GLYHUWHG WR DJULFXOWXUDO ODQG E\ GDPV� FDQDOV�
RU RWKHU ZRUNV�

%TQRNCPF *CTXGUVGF
&URSODQG KDUYHVWHG LV ODQG IURP ZKLFK FURSV
ZHUH KDUYHVWHG RU KD\ ZDV FXW� DQG ODQG LQ
RUFKDUGV� FLWUXV JURYHV� &KULVWPDV WUHHV�
YLQH\DUGV� QXUVHULHV� DQG JUHHQKRXVHV� /DQG
IURP ZKLFK WZR RU PRUH FURSV ZHUH KDUYHVWHG
ZDV FRXQWHG RQO\ RQFH�

%TQRNCPF 7UGF 1PN[ HQT 2CUVWTG QT )TC\KPI
&URSODQG XVHG RQO\ IRU SDVWXUH RU JUD]LQJ LV
ODQG XVHG RQO\ IRU SDVWXUH RU JUD]LQJ WKDW
FRXOG KDYH EHHQ XVHG IRU FURSV ZLWKRXW
DGGLWLRQDO LPSURYHPHQW� ,QFOXGHG DOVR LV DOO
FURSODQG XVHG IRU URWDWLRQ SDVWXUH� +RZHYHU�
FURSODQG WKDW ZDV SDVWXUHG EHIRUH RU DIWHU
FURSV ZHUH KDUYHVWHG ZDV WR EH LQFOXGHG DV
KDUYHVWHG FURSODQG UDWKHU WKDQ FURSODQG IRU
SDVWXUH RU JUD]LQJ�

%TQRU 7PKV QH /GCUWTGOGPV
5HVSRQGHQWV ZHUH LQVWUXFWHG WR UHSRUW HDFK
FURS LQ WKH VDPH XQLW VSHFLILHG�

(NQYKPI QT #TVGUKCP 9GNNU
)ORZLQJ RU DUWHVLDQ ZHOOV DUH ZHOOV ZKLFK IORZ
IUHHO\ DQG SURYLGH ZDWHU XVHG IRU LUULJDWLRQ
ZLWKRXW SXPSLQJ� $OO IORZLQJ RU DUWHVLDQ ZHOOV
ZHUH H[FOXGHG IURP SXPSLQJ GDWD RQ WDEOHV
�� DQG ��� 7KLV VKRXOG EH WDNHQ LQWR
FRQVLGHUDWLRQ ZKHQ XVLQJ GDWD IURP WKHVH WZR
WDEOHV� 7KH ���� VXUYH\ LV WKH ILUVW WLPH WKH
TXHVWLRQ ZDV D UHVSRQGHQW�UHSRUWHG LWHP�
3DVW VXUYH\V VXEWUDFWHG WKH UHSRUWHG QXPEHU
RI SXPSHG ZHOOV IURP WKH UHSRUWHG WRWDO ZHOOV
XVHG WR GHULYH WKH QXPEHU RI DUWHVLDQ ZHOOV�

+TTKICVGF (CTOU
,UULJDWHG IDUPV RU UDQFKHV DUH WKRVH ZLWK DQ\
DJULFXOWXUDO ODQG LUULJDWHG LQ WKH VSHFLILF
FDOHQGDU \HDU� 7KH DFUHDJH LUULJDWHG PD\ YDU\
IURP D YHU\ VPDOO SRUWLRQ RI WKH WRWDO DFUHDJH
LQ WKH IDUP RU UDQFK WR LUULJDWLRQ RI DOO
DJULFXOWXUDO ODQG LQ WKH IDUP RU UDQFK�

.CPF KP (CTOU
$FUHDJH GHVLJQDWHG LQ WKH WDEOHV DV ´ODQG LQ
IDUPVµ FRQVLVWV SULPDULO\ RI DJULFXOWXUDO ODQG
XVHG IRU FURSV� SDVWXUH� RU JUD]LQJ� ,W DOVR
LQFOXGHG ZRRGODQG DQG ZDVWHODQG QRW DFWXDOO\
XQGHU FXOWLYDWLRQ RU XVHG IRU SDVWXUH RU
JUD]LQJ� SURYLGHG LW ZDV SDUW RI WKH IDUP
RSHUDWRU
V WRWDO RSHUDWLRQV� /DUJH DFUHDJHV RI
ZRRGODQG DQG ZDVWHODQG KHOG IRU
QRQDJULFXOWXUDO SXUSRVHV ZHUH GHOHWHG IURP
LQGLYLGXDO UHSRUWV GXULQJ WKH SURFHVVLQJ
RSHUDWLRQV� /DQG LQ IDUPV LV DQ RSHUDWLQJ XQLW
FRQFHSW WKDW LQFOXGHV ODQG RZQHG DQG
RSHUDWHG DV ZHOO DV ODQG UHQWHG IURP RWKHUV�
/DQG XVHG UHQW IUHH ZDV WR EH UHSRUWHG DV ODQG
UHQWHG IURP RWKHUV� $OO JUD]LQJ ODQG� H[FHSW
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ODQG XVHG XQGHU JRYHUQPHQW SHUPLWV RQ D
SHU�KHDG EDVLV� ZDV LQFOXGHG DV ´ODQG LQ
IDUPVµ SURYLGHG LW ZDV SDUW RI D IDUP RU UDQFK�

/CTMGV 8CNWG QH #ITKEWNVWTCN 2TQFWEVU 5QNF
7KH PDUNHW YDOXH RI DJULFXOWXUDO SURGXFWV VROG
UHSUHVHQWV WKH JURVV PDUNHW YDOXH EHIRUH WD[HV
DQG SURGXFWLRQ H[SHQVHV RI DOO DJULFXOWXUDO
SURGXFWV VROG RU UHPRYHG IURP WKH SODFH LQ
���� UHJDUGOHVV RI ZKR UHFHLYHG WKH SD\PHQW�
,W LQFOXGHV VDOHV E\ WKH RSHUDWRU DV ZHOO DV WKH
YDOXH RI DQ\ VKDUHV UHFHLYHG E\ SDUWQHUV�
ODQGORUGV� FRQWUDFWRUV� DQG RWKHUV DVVRFLDWHG
ZLWK WKH RSHUDWLRQ� 7KH PDUNHW YDOXH RI
DJULFXOWXUDO SURGXFWV VROG UHSUHVHQWV WKH VXP
RI DOO FURSV� LQFOXGLQJ QXUVHU\ SURGXFWV� DQG
OLYHVWRFN DQG SRXOWU\ DQG WKHLU SURGXFWV� ,W
GRHV QRW LQFOXGH LQFRPH IURP IDUP�UHODWHG
VRXUFHV� VXFK DV FXVWRP ZRUN RU DJULFXOWXUDO
VHUYLFHV� RU LQFRPH IURP QRQIDUP VRXUFHV�

7KHVH GDWD ZHUH WDNHQ IURP WKH ���� &HQVXV
RI $JULFXOWXUH UHSRUW IRUPV RI WKH LUULJDWLRQ
VXUYH\ UHVSRQGHQWV� 7KH PDUNHW YDOXH RI
DJULFXOWXUDO SURGXFWV VROG LQ ���� GRHV QRW
QHFHVVDULO\ UHSUHVHQW WKH VDOHV IURP FURSV
KDUYHVWHG LQ ����� 'DWD LQFOXGH VDOHV IURP
FURSV SURGXFHG LQ HDUOLHU \HDUV DQG H[FOXGH
VRPH FURSV SURGXFHG LQ ���� EXW KHOG LQ
VWRUDJH DQG QRW VROG LQ ����� )RU FURSV VROG
WKURXJK D FR�RS ZKLFK PDGH SD\PHQWV LQ
VHYHUDO LQVWDOOPHQWV� RQO\ WKH WRWDO SD\PHQWV
UHFHLYHG LQ ���� ZHUH WR EH UHSRUWHG�

0QTVJ #OGTKECP +PFWUVT[ %NCUUKHKECVKQP
,Q WKH SUHYLRXV IDUP DQG UDQFK LUULJDWLRQ
VXUYH\V� IDUPV ZHUH FODVVLILHG E\ W\SH RI
DFWLYLW\ RU DFWLYLWLHV DFFRUGLQJ WR WKH 6WDQGDUG
,QGXVWULDO &ODVVLILFDWLRQ �6,&�� )RU WKH ����
FHQVXV DQG WKH ���� )DUP DQG 5DQFK
,UULJDWLRQ 6XUYH\� D QHZ FODVVLILFDWLRQ V\VWHP�
WKH 1RUWK $PHULFDQ ,QGXVWU\ &ODVVLILFDWLRQ
6\VWHP �1$,&6�� UHSODFHG WKH 6,&� $Q
HVWDEOLVKPHQW SULPDULO\ HQJDJHG LQ FURS
SURGXFWLRQ �PDMRU JURXS ��� RU SURGXFWLRQ RI
OLYHVWRFN DQG DQLPDO VSHFLDOWLHV �PDMRU JURXS
��� LV FODVVLILHG LQ WKH IRXU�GLJLW LQGXVWU\ DQG
WKUHH�GLJLW LQGXVWU\ JURXS ZKLFK DFFRXQWV IRU
�� SHUFHQW RU PRUH RI WKH WRWDO YDOXH RI VDOHV
RI LWV DJULFXOWXUDO SURGXFWV� ,I WKH WRWDO YDOXH
RI VDOHV RI DJULFXOWXUDO SURGXFWV RI DQ
HVWDEOLVKPHQW LV OHVV WKDQ �� SHUFHQW IURP D
VLQJOH IRXU�GLJLW LQGXVWU\� EXW �� SHUFHQW RU
PRUH IURP WKH SURGXFWV RI WZR RU PRUH IRXU�
GLJLW LQGXVWULHV ZLWKLQ WKH VDPH WKUHH�GLJLW
LQGXVWU\ JURXS� WKH HVWDEOLVKPHQW LV FODVVLILHG
LQ WKH PLVFHOODQHRXV LQGXVWU\ RI WKDW LQGXVWU\
JURXS� 2WKHUZLVH� LW LV FODVVLILHG DV D JHQHUDO
FURS IDUP LQ LQGXVWU\ ���� RU D JHQHUDO
OLYHVWRFN IDUP LQ LQGXVWU\ �����

$OO IDUPV LQ WKH ���� FHQVXV ZHUH FODVVLILHG

E\ 1$,&6� &ODVVLILFDWLRQV RI LUULJDWHG IDUPV
E\ VHOHFWHG 1$,&6 JURXSLQJV DUH VKRZQ LQ
WDEOH ��� 7KH 1$,&6 FRGHV IRU VXUYH\
UHVSRQGHQWV ZHUH REWDLQHG IURP WKHLU ����
&HQVXV RI $JULFXOWXUH UHSRUW IRUP�

1HH�(CTO 9CVGT 5WRRN[
2II�IDUP ZDWHU VXSSO\ LV ZDWHU IURP RII�IDUP
ZDWHU VXSSOLHUV� VXFK DV WKH 8�6� %XUHDX RI
5HFODPDWLRQ� LUULJDWLRQ GLVWULFWV� PXWXDO�
SULYDWH� FRRSHUDWLYH� RU QHLJKERUKRRG GLWFKHV�
FRPPHUFLDO FRPSDQLHV� RU FRPPXQLW\ ZDWHU
V\VWHPV�

1P�(CTO 5WTHCEG 5WRRN[
2Q�IDUP VXUIDFH VXSSO\ LV ZDWHU IURP D
VXUIDFH VRXUFH QRW FRQWUROOHG E\ D ZDWHU
VXSSO\ RUJDQL]DWLRQ� ,W LQFOXGHV VRXUFHV VXFK
DV VWUHDPV� GUDLQDJH GLWFKHV� ODNHV� SRQGV�
DQG UHVHUYRLUV RQ RU DGMDFHQW WR WKH RSHUDWHG
ODQG�

1VJGT %TQRNCPF
2WKHU FURSODQG LQFOXGHV FURSODQG QRW
KDUYHVWHG DQG QRW JUD]HG ZKLFK ZDV XVHG IRU
FRYHU FURSV RU VRLO�LPSURYHPHQW FURSV� ODQG RQ
ZKLFK DOO FURSV IDLOHG� ODQG LQ FXOWLYDWHG
VXPPHU IDOORZ� LGOH FURSODQG� DQG ODQG SODQWHG
LQ FURSV WKDW ZHUH WR EH KDUYHVWHG DIWHU WKH
VXUYH\ \HDU�

1VJGT .CPF
2WKHU ODQG LQFOXGHV ODQG LQ KRXVH ORWV� EDUQ
ORWV� SRQGV� URDGV� GLWFKHV� ZDVWHODQG� HWF� ,W
LQFOXGHV WKRVH DFUHV LQ WKH IDUP RSHUDWLRQ QRW
FODVVLILHG DV FURSODQG� SDVWXUHODQG� RU
ZRRGODQG�

5RTKPMNGT +TTKICVKQP
6SULQNOHU LUULJDWLRQ LV GLYLGHG LQWR IRXU DUHDV WR
UHIOHFW FXUUHQW WUHQGV LQ LUULJDWLRQ� 7KH FHQWHU
SLYRW DQG PHFKDQLFDO�PRYH PHWKRGV KDYH� E\
GHILQLWLRQ� KLJK�SUHVVXUH GHOLYHU\ ZLWK ZDWHU
GHOLYHUHG DW �� SVL RU JUHDWHU� PHGLXP
SUHVVXUH GHOLYHU\ ZLWK ZDWHU GHOLYHUHG DW �� WR
�� SVL� DQG ORZ SUHVVXUH GHOLYHU\ ZLWK ZDWHU
GHOLYHUHG DW OHVV WKDQ �� SVL� 7KH
PHFKDQLFDO�PRYH V\VWHPV DUH FODVVLILHG DV
HLWKHU OLQHDU PRYH� VLGH UROO� ZKHHO PRYH� RU
ELJ JXQ ZKHUH WKH VSULQNOHU GHYLFH LV PRYHG
DFURVV WKH ILHOG HLWKHU E\ VHOI�SURSHOOHG
PHWKRGV RU E\ WUDFWRU� 6LQFH DOO ELJ JXQV
RSHUDWH DW KLJK SUHVVXUH� WKHUH ZDV QR UHDVRQ
WR DVN IRU SUHVVXUH�

+DQG PRYH V\VWHPV LQFOXGH GLVWULEXWLRQ
V\VWHPV ODLG RXW LQ WKH VSULQJ DQG UHPRYHG DW
WKH HQG RI WKH VHDVRQ� DV ZHOO DV RWKHU
VSULQNOHU V\VWHPV ZKLFK DUH PRYHG ZLWKRXW
PHFKDQLFDO DVVLVWDQFH�

6ROLG VHW DQG SHUPDQHQW V\VWHPV DUH
VSULQNOHUV SODFHG LQ WKH JURXQG SHUPDQHQWO\
DQG XVHG PRVWO\ IRU SHUHQQLDO FURSV�

6QVCN %TQRNCPF
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7RWDO FURSODQG LQFOXGHV ODQG IURP ZKLFK FURSV
ZHUH KDUYHVWHG RU KD\ ZDV FXW� ODQG LQ
RUFKDUGV� FLWUXV JURYHV DQG YLQH\DUGV�
FURSODQG XVHG RQO\ IRU SDVWXUH DQG JUD]LQJ�
ODQG LQ FRYHU FURSV� OHJXPHV� DQG VRLO�
LPSURYHPHQW JUDVVHV� ODQG RQ ZKLFK DOO FURSV
IDLOHG� ODQG LQ FXOWLYDWHG VXPPHU IDOORZ� DQG
LGOH FURSODQG�

9QQFNCPF
:RRGODQG LQFOXGHV QDWXUDO RU SODQWHG ZRRGORWV
RU WLPEHU WUDFWV� FXWRYHU DQG GHIRUHVWHG ODQG
ZLWK \RXQJ JURZWK ZKLFK KDV RU ZLOO KDYH
YDOXH IRU ZRRG SURGXFWV DQG ZRRGODQG
SDVWXUHG� /DQG FRYHUHG E\ VDJHEUXVK RU
PHVTXLWH ZDV WR EH UHSRUWHG DV RWKHU
SDVWXUHODQG DQG UDQJHODQG RU RWKHU ODQG� /DQG
SODQWHG IRU &KULVWPDV WUHH SURGXFWLRQ ZDV WR
EH UHSRUWHG LQ FURSODQG KDUYHVWHG�
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7DEOH %� .GCFKPI +TTKICVKQP 5VCVGU� %GPUWU ;GCTU ����� ����� CPF ����

Geographic area Acres irrigated Rank 1997 cumula-

   tive percent of

1997 1992 1987 1997 1992 1987     U.S. total 

 
United States 55,058,128  49,404,030 46,386,201 (X) (X) (X) 100.0

20 leading States 51,159,744 45,703,882  42,936,801 (X) (X) (X) 92.9

     
California 8,712,893 7,571,313  7,546,091 1 1 1 15.8

Nebraska  6,939,036 6,311,633  5,681,835 2 2 2 28.4
Texas 5,484,663 4,912,308  4,271,043 3 3 3 38.4
Arkansas  3,717,217 2,701,651  2,406,338 4 6 7 45.2
Idaho 3,493,542 3,260,006  3,219,192 5 4 4 51.5

Colorado 3,430,129 3,169,839  3,013,773 6 5 5 57.7
Kansas 2,707,489 2,680,343  2,463,073 7 7 6 62.6
Montana 1,994,484 1,978,167  1,996,882 8 8 8 66.2
Oregon 1,948,739 1,622,235 1,648,205 9 11 9 69.7
Florida 1,862,404 1,782,680  1,622,750 10 9 10 73.1

Wyoming 1,719,463 1,464,585  1,517,891 11 12 12 76.2
Washington 1,705,025 1,641,437  1,518,684 12 10 11 79.3
Utah 1,212,201 1,142,514 1,161,207 13 13 13 81.5
Mississippi 1,076,231  882,976  636,842 14 16 19 83.5
Arizona 1,013,902 956,454  913,841 15 14 14 85.3

Louisiana 942,528 897,641  646,677 16 15 17 87.0
Missouri 881,924  708,864  534,795 17 19 20 88.6
New Mexico 804,616 738,272  718,449 18 17 16 90.1
Nevada 764,738 556,172  778,977 19 20 15 91.5
Georgia 748,520 724,792  640,256 20 18 18 92.9

56#6+56+%#. /'6*1&1.1);

6CTIGV 2QRWNCVKQP

7KH WDUJHW SRSXODWLRQ IRU WKH VXUYH\ ZDV
FRPSRVHG RI DOO IDUPV WKDW LUULJDWHG LQ WKH
UHIHUHQFH \HDU ����� SURYLGHG WKH\ ZHUH
QHLWKHU KRUWLFXOWXUDO VSHFLDOLW\ IDUPV QRU
DEQRUPDO IDUPV ZLWK WKH H[FHSWLRQ RI ,QGLDQ
UHVHUYDWLRQV� 7R REWDLQ PHDVXUHPHQW IRU WKLV
WDUJHW SRSXODWLRQ� WKH IUDPH SRSXODWLRQ ZDV
FRQVWUXFWHG WR LQFOXGH DOO IDUPV WKDW UHSRUWHG
LUULJDWHG DFUHV LQ WKH ���� &HQVXV RI
$JULFXOWXUH H[FHSW IRU VSHFLDOL]HG KRUWLFXOWXUDO
IDUPV� IDUPV WKDW UHSRUWHG KRUWLFXOWXUDO FURS
VDOHV RI DW OHDVW �������� RU DEQRUPDO IDUPV
QRW RQ ,QGLDQ UHVHUYDWLRQV� 7KH IDUPV LQ WKHVH
H[FOXGHG FDWHJRULHV UHSUHVHQWHG ���� SHUFHQW
RI WKH WRWDO QXPEHU RI LUULJDWRUV DQG ���
SHUFHQW RI WKH LUULJDWHG ODQG UHSRUWHG LQ WKH
���� &HQVXV�

8QGHUFRYHUDJH H[LVWHG LQ WKH IUDPH SRSXODWLRQ
WR WKH H[WHQW WKDW WKHUH ZHUH IDUPV WKDW HLWKHU
HUURQHRXVO\ UHSRUWHG QRW LUULJDWLQJ LQ WKH ����
FHQVXV� VWDUWHG LUULJDWLQJ LQ ����� RU KDG
VXFFHHGLQJ LUULJDWRUV LQ ���� �L�H�� DQ RSHUDWRU
ZKR� VLQFH ����� WRRN RYHU FRQWURO RI DQ
LUULJDWLQJ IDUP WKURXJK VDOHV� UHQWDO� RU RWKHU
DUUDQJHPHQWV�� 2YHUFRYHUJH H[LVWHG LQ WKH
IUDPH EHFDXVH VRPH RSHUDWLRQV ZHUH
PLVFODVVLILHG DV LUULJDWRUV DQG GLG QRW LUULJDWH LQ
HLWKHU ���� RU ����� RU KDG HLWKHU VWRSSHG
IDUPLQJ RU LUULJDWLQJ LQ ����� )DUPV LQ WKHVH

JURXSV WKDW ZHUH VHOHFWHG LQWR WKH VDPSOH
ZHUH LGHQWLILHG GXULQJ WKH VXUYH\ DQG
HVWLPDWHV RI WKHLU QXPEHU DQG DFUHV
LUULJDWHG DUH SURYLGHG� 7DEOH & SURYLGHV
WKH IDUP FRXQW DQG DFUHV LUULJDWHG E\ 6WDWH
IRU ERWK WKH VXUYH\ IUDPH SRSXODWLRQ DQG
WKH ���� FHQVXV�

5CORNG &GUKIP

6DPSOLQJ IUDPHV ZHUH FUHDWHG DW WKH 6WDWH
OHYHO DQG FRQVLVWHG RI WKH IDUP RSHUDWLRQV
UHSRUWHG LQ WKDW 6WDWH LQ WKH ���� FHQVXV
WKDW VDWLVILHG WKH IUDPH GHILQLWLRQ VWDWHG
DERYH� 7KH VXUYH\ HVWLPDWHV ZHUH EDVHG
RQ D SUREDELOLW\ VDPSOH RI IDUPV IURP HDFK
6WDWH IUDPH� 7KH VDPSOH GHVLJQ FRQVLVWHG
RI D VWUDWLILHG V\VWHPDWLF VDPSOH VHOHFWHG
LQGHSHQGHQWO\ IURP HDFK RI WKH �� 6WDWH
IUDPHV� $OO IDUPV LQ D VDPSOLQJ IUDPH
ZHUH VWUDWLILHG RQ WKH EDVLV RI WRWDO
LUULJDWHG DFUHV UHSRUWHG LQ WKH ����
FHQVXV� 7KH VWUDWLILFDWLRQ ERXQGDULHV
YDULHG DPRQJ WKH 6WDWHV DQG ZHUH
GHSHQGHQW RQ WKH GLVWULEXWLRQ RI
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7DEOH &� +TTKICVGF (CTOU� ���� 5WTXG[ CPF ���� %GPUWU

1998 survey 1997 census

Final reports processed and tabulated

Initial mailout counts Published totals Sample universe¹

State counts Unexpanded Expanded

Farms

(number)

1997 Acres

irrigated

Farms²

(number)

Acres

irrigated

Farms³

(number)

Acres

 irrigated

Farms

(number)

Acres

 irrigated

Farms

(number)

Acres

 irrigated

United States 23 567 19 065 862 16 391 13 945 015 200 288 50 028 439 279 442 55 058 128 219 990 51 201 693
    

Alabama 510 51 172 278 32 967 505 46 811 1 301 76 871 743 55 095

Alaska 45 2 356 27 2 257 48 2 618 114 2 667 61 2 396

Arizona 504 708 977 296 410 661 2 698 873 589 3 426 1 013 902 2 871 964 869

Arkansas 695 1 012 231 385 688 006 5 384 4 043 382 6 593 3 717 217 6 008 3 640 281

California 869 2 228 334 593 1 572 303 44 210 8 139 834 55 920 8 712 893 46 204 8 153 353

Colorado 531 731 525 388 490 642 12 920 2 942 230 15 470 3 430 129 13 430 3 182 210

Connecticut 103 2 370 71 1 610 151 1 913 674 7 366 228 2 702

Delaware 206 66 942 137 49 488 279 77 382 415 72 635 307 69 357

Florida 593 1 205 100 393 912 039 7 053 1 613 719 12 673 1 862 404 7 484 1 652 405

Georgia 776 472 794 529 318 462 2 683 647 749 4 372 748 520 3 168 693 226

Hawaii 402 71 275 278 93 029 904 96 543 2 241 76 971 1 092 73 133

Idaho 706 1 040 193 406 702 238 12 615 3 188 406 15 191 3 493 542 13 394 3 270 810

Illinois 571 251 587 401 188 055 1 055 290 825 2 021 349 799 1 293 307 653

Indiana 580 205 561 412 154 001 989 217 197 1 753 250 050 1 212 234 310

Iowa 461 107 305 274 44 589 487 67 852 957 124 983 659 114 275

Kansas 533 779 278 381 576 393 5 032 2 650 486 6 135 2 707 489 5 530 2 632 827

Kentucky 646 24 591 529 13 946 2 680 25 454 4 104 58 490 3 286 52 172

Louisiana 922 647 872 544 433 758 2 251 920 823 3 400 942 528 2 811 910 556

Maine 105 17 965 76 16 638 249 18 324 671 21 791 336 19 550

Maryland 305 53 537 213 39 770 569 55 150 1 154 68 588 671 58 151

Massachusetts 125 8 701 102 7 025 816 16 367 1 630 24 564 884 18 698

Michigan 584 271 512 469 250 321 1 816 367 992 3 752 393 485 2 284 355 535

Minnesota 665 292 803 399 200 228 1 267 322 346 2 193 380 394 1 555 346 621

Mississippi 731 924 295 610 823 935 1 256 1 109 079 1 769 1 076 231 1 439 1 064 459

Missouri 787 673 097 585 536 522 1 833 832 591 2 891 881 924 2 291 855 546

Montana 589 582 592 441 410 672 7 248 1 740 873 9 059 1 994 484 7 899 1 860 349

Nebraska 496 554 730 399 428 735 14 013 5 692 215 18 804 6 939 036 15 354 6 116 080

Nevada 402 552 558 335 426 166 1 807 694 930 2 159 764 738 1 884 736 047

New Hampshire 99 720 71 507 129 718 429 2 691 180 941

New Jersey 384 59 678 317 50 661 761 63 508 2 089 92 965 927 67 528

New Mexico 580 437 627 441 341 440 6 203 720 319 7 444 804 616 6 397 759 203

New York 405 39 750 273 20 016 792 29 176 2 501 69 197 1 048 46 663

North Carolina 445 63 960 346 51 766 2 544 134 468 4 695 156 250 3 077 133 468

North Dakota 351 154 006 267 126 273 527 164 741 710 180 362 608 172 639

Ohio 314 18 336 196 9 307 460 12 037 1 778 33 997 619 19 200

Oklahoma 573 344 363 340 255 617 1 717 451 788 2 710 506 459 2 118 474 908

Oregon 697 785 134 559 593 717 10 367 1 534 961 15 348 1 948 739 11 979 1 706 105

Pennsylvania 466 21 106 269 11 036 917 17 916 2 814 36 150 1 257 25 586

Rhode Island 37 441 24 364 37 408 180 3 265 56 501

South Carolina 284 61 607 162 35 457 584 61 015 1 248 86 477 736 68 522

South Dakota 406 210 270 305 160 166 1 110 297 205 1 439 343 742 1 289 329 149

Tennessee 411 28 955 177 18 599 691 22 741 1 768 45 581 952 31 443

Texas 930 1 270 044 749 971 088 13 579 5 237 584 18 756 5 484 663 15 279 5 226 306

Utah 528 338 795 407 241 336 9 505 1 076 346 11 291 1 212 201 9 896 1 114 666

Vermont 97 1 401 64 543 85 579 333 2 570 137 1 513

Virginia 414 48 162 310 34 452 1 305 65 734 2 337 84 926 1 597 72 480

Washington 671 705 526 456 528 536 10 388 1 554 813 13 131 1 705 025 11 236 1 552 073

West Virginia 83 2 257 47 1 153 83 1 211 268 3 285 141 2 400

Wisconsin 513 282 078 349 238 970 1 190 351 023 2 025 341 813 1 347 325 379

Wyoming 437 650 393 311 429 555 4 496 1 533 468 5 306 1 719 463 4 736 1 628 354

1Excludes abnormal and horticultural specialty farms.
2Includes 1,519 farms that discontinued irrigation since 1997.
3Includes 18,187 farms that discontinued irrigation since 1997.
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WRWDO DFUHV LUULJDWHG YDULDEOH ZLWKLQ WKH
6WDWH� $ FHUWDLQW\ VWUDWXP� ZKRVH IDUPV
ZHUH VHOHFWHG ZLWK SUREDELOLW\ RQH� ZDV
LQFOXGHG LQ HDFK 6WDWH VR WKDW WKH PDMRU
LUULJDWRUV LQ HDFK 6WDWH ZHUH LQFOXGHG LQ WKH
VXUYH\�

7KH 6WDWH VDPSOH VL]HV QHFHVVDU\ WR REWDLQ
WKH GHVLUHG OHYHO RI SUHFLVLRQ ZHUH
GHWHUPLQHG E\ DQDO\]LQJ WKH YDULDWLRQ RI
WKH WRWDO DFUHV LUULJDWHG YDULDEOH LQ HDFK
6WDWH·V VDPSOLQJ IUDPH� 7KHVH VDPSOH
VL]HV ZHUH DGMXVWHG XVLQJ KLVWRULFDO
QRQUHVSRQVH GDWD WR DFFRXQW IRU H[SHFWHG
QRQUHVSRQVH WR WKH VXUYH\� 7KH WRWDO
QDWLRQDO VDPSOH VL]H ZDV ������ IDUPV�
����� RI WKHVH IDUPV ZHUH VHOHFWHG IURP
WKH FHUWDLQW\ VWUDWD DQG WKH UHPDLQLQJ
������ IDUPV ZHUH V\VWHPDWLFDOO\ VHOHFWHG
IURP WKH QRQFHUWDLQW\ VWUDWD� 7DEOH &
SURYLGHV WKH 6WDWH VDPSOH VL]HV�

'UVKOCVKQP

(VWLPDWHV ZHUH SURGXFHG IRU WKH 1DWLRQ DV
D ZKROH� IRU HDFK RI WKH �� 6WDWHV� DQG IRU
WKH JHRJUDSKLF GRPDLQV NQRZQ DV :DWHU
5HVRXUFHV $UHDV �:5$�� 7KH HVWLPDWLRQ
PHWKRGRORJ\ DFFRXQWHG IRU ERWK VHOHFWLRQ
RI WKH VXUYH\ VDPSOH DQG VXUYH\
QRQUHVSRQVH� 7KH HVWLPDWRU IRU WKH 6WDWH
WRWDOV ZDV D GLUHFW H[SDQVLRQ UHZHLJKWHG
HVWLPDWRU� 7KH H[SDQVLRQ IDFWRU ZDV WKH
LQYHUVH RI WKH VHOHFWLRQ SUREDELOLW\ IRU WKH
VDPSOH IDUPV LQ D VWUDWXP� 7KLV H[SDQVLRQ
IDFWRU ZDV UHZHLJKWHG DW WKH VWUDWXP OHYHO
WR DFFRXQW IRU ZKROH�IDUP QRQUHVSRQVH�
7KH QRQUHVSRQVH DGMXVWPHQW IDFWRU XVHG WR
UHZHLJKW WKH H[SDQVLRQ IDFWRU ZDV WKH UDWLR
RI WKH QXPEHU RI VDPSOH IDUPV LQ D VWUDWXP
WR WKH QXPEHU RI VDPSOH IDUPV WKDW
UHVSRQGHG WR WKH VXUYH\ LQ WKDW VWUDWXP�
7KH DVVXPSWLRQ XQGHUO\LQJ WKLV ZHLJKWLQJ
DSSURDFK WR VXUYH\ QRQUHVSRQVH ZDV WKDW
VXUYH\ UHVSRQGHQWV DQG QRQUHVSRQGHQWV
ZLWKLQ D VWUDWXP FRQVWLWXWH D KRPRJHQHRXV
SRSXODWLRQ� WKXV DOORZLQJ UHVSRQGHQWV WR
UHSUHVHQW QRQUHVSRQGHQWV� 7KH UHZHLJKWHG
H[SDQVLRQ IDFWRU LV WKH SURGXFW RI WKHVH
WZR IDFWRUV DQG LV HTXDO WR WKH UDWLR RI WKH
WRWDO QXPEHU RI IDUPV LQ WKH VWUDWXP WR WKH
WRWDO QXPEHU RI VDPSOH IDUPV WKDW
UHVSRQGHG WR WKH VXUYH\ LQ WKDW VWUDWXP�

$Q H[SDQGHG GDWD YDOXH IRU D VDPSOH
UHFRUG ZDV REWDLQHG E\ PXOWLSO\LQJ WKH
GDWD YDOXH E\ WKH UHZHLJKWHG H[SDQVLRQ
IDFWRU� 6WDWH WRWDOV IRU D FKDUDFWHULVWLF
ZHUH HVWLPDWHG E\ VXPPLQJ WKH H[SDQGHG
GDWD YDOXHV IURP DOO UHVSRQGLQJ VDPSOH
UHFRUGV DFURVV DOO VWUDWD ZLWKLQ WKH 6WDWH�
1DWLRQDO HVWLPDWHV ZHUH REWDLQHG E\
VXPPLQJ DFURVV DOO 6WDWHV� 7KH :5$

HVWLPDWHV ZHUH REWDLQHG E\ VXPPLQJ WKH
H[SDQGHG GDWD YDOXHV IRU WKH SRUWLRQ RI WKH
VDPSOH WKDW KDSSHQHG WR IDOO LQ WKH :5$�

5WTXG[ 'TTQT

7KH VWDWLVWLFV LQ WKLV UHSRUW DUH HVWLPDWHV
GHULYHG IURP D VDPSOH VXUYH\� 7KHUH DUH WZR
W\SHV RI HUURUV SRVVLEOH LQ DQ HVWLPDWH�EDVHG
VDPSOH VXUYH\� VDPSOLQJ DQG QRQVDPSOLQJ�
6DPSOLQJ HUURU LV WKH HUURU FDXVHG E\ REVHUYLQJ
RQO\ D VDPSOH LQVWHDG RI WKH HQWLUH SRSXODWLRQ�
7KH VDPSOLQJ HUURU LV VXEMHFW WR VDPSOH�WR�
VDPSOH YDULDWLRQ� 1RQVDPSOLQJ HUURUV LQFOXGH
DOO RWKHU HUURUV DQG DUH FODVVLILHG LQWR WZR PDLQ
FDWHJRULHV²HUURUV GXH WR QRQREVHUYDWLRQ DQG
HUURUV LQ REVHUYDWLRQ� (UURUV RI QRQREVHUYDWLRQ
LQFOXGH HUURUV GXH WR XQGHUFRYHUDJH DQG
QRQUHVSRQVH� (UURUV LQ REVHUYDWLRQ RFFXU GXH
WR PHDVXUHPHQW HUURU DQG SURFHVVLQJ HUURU�
6RXUFHV RI PHDVXUHPHQW HUURU FDQ LQFOXGH
HUURUV GXH WR WKH LQWHUYLHZHU� UHVSRQGHQW�
TXHVWLRQQDLUH GHVLJQ� DQG PRGH RI LQWHUYLHZ�
3URFHVVLQJ HUURU FDQ LQFOXGH HUURUV GXH WR
FRGLQJ� WUDQVFULSWLRQ� LPSXWDWLRQ IRU PLVVLQJ
GDWD� HGLWLQJ� RXWOLHU WUHDWPHQW� DQG RWKHU W\SHV
RI SUH�HVWLPDWLRQ GDWD SURFHVVLQJ� 7KH
DFFXUDF\ RI D VXUYH\ UHVXOW LV GHWHUPLQHG E\
WKH MRLQW HIIHFWV RI VDPSOLQJ DQG QRQVDPSOLQJ
HUURUV�

/GCUWTGU QH 2TGEKUKQP

7KH VXUYH\ VDPSOH ZDV RQH RI D ODUJH QXPEHU
RI SRVVLEOH VDPSOHV RI WKH VDPH VL]H WKDW FRXOG
KDYH EHHQ VHOHFWHG XVLQJ WKH VDPH VDPSOH
GHVLJQ� 6XUYH\ HVWLPDWHV GHULYHG IURP WKH
GLIIHUHQW VDPSOHV ZLOO GLIIHU IURP HDFK RWKHU�

7KH UHODWLYH VWDQGDUG HUURU LV XVHG DV DQ
LQGLFDWRU RI WKH SUHFLVLRQ LQ WKH VXUYH\
HVWLPDWHV DQG LV UHSRUWHG IRU PDMRU VXUYH\
LWHPV LQ WDEOH '� 7KH UHODWLYH VWDQGDUG HUURU
H[SUHVVHV WKH VWDQGDUG HUURU RI DQ HVWLPDWH DV
D SHUFHQW RI WKH HVWLPDWHG YDOXH� 7KH VWDQGDUG
HUURU RI D VXUYH\ HVWLPDWH LV D PHDVXUH RI WKH
YDULDWLRQ DPRQJ WKH HVWLPDWHV IURP DOO SRVVLEOH
VDPSOHV� ,W LV D PHDVXUH RI WKH SUHFLVLRQ ZLWK
ZKLFK DQ HVWLPDWH IURP D SDUWLFXODU VDPSOH
DSSUR[LPDWHV WKH DYHUDJH UHVXOW RI DOO SRVVLEOH
VDPSOHV�
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7DEOH '� 5HODWLYH 6WDQGDUG (UURU �SHUFHQW� IRU 6HOHFWHG ,UULJDWLRQ 'DWD� ����7DEOH '� 5HODWLYH 6WDQGDUG (UURU �SHUFHQW� IRU 6HOHFWHG ,UULJDWLRQ 'DWD� ����

$FUHV ,UULJDWHG ([SHQVHV IRU ,UULJDWLRQ

6WDWHV DQG :DWHU $FUH�)HHW )RU :HOOV�
5HVRXUFHV $UHDV %\ %\ 2I :DWHU (QHUJ\ 3XPSV�

,UULJDWHG $FUHV LQ &URSODQG 6SULQNOHU *UDYLW\ $SSOLHG� :HOOV 8VHG 3XPSV 8VHG (TXLSPHQW� 0DLQWHQDQFH
)DUPV )DUPV 7RWDO +DUYHVWHG 6\VWHPV )ORZ DOO 6RXUFHV LQ ���� DOO 7\SHV IRU 3XPSLQJ DQG )DFLOLWLHV DQG 5HSDLU

8QLWHG 6WDWHV8QLWHG 6WDWHV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ���

$ODEDPD������������������ ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ���� ���
$ODVND������������������� ���� ���� ��� ���� ��� ���� ���� ���� ���� ���� ���� ����
$UL]RQD������������������ ��� ���� ��� ��� ���� ��� ��� ��� ��� ��� ���� ����
$UNDQVDV����������������� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ���� ����
&DOLIRUQLD��������������� ��� ��� ��� ��� ���� ��� ��� ���� ��� ���� ���� ����

&RORUDGR����������������� ��� ���� ��� ��� ��� ��� ��� ��� ��� ��� ���� ����
&RQQHFWLFXW�������������� ��� ��� ��� ��� ��� ���� ��� ���� ��� ��� ���� ����
'HODZDUH����������������� ��� ��� ��� ��� ��� �� ���� ��� ��� ��� ���� ����
)ORULGD������������������ ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ���� ����
*HRUJLD������������������ ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ���

+DZDLL������������������� ��� ��� ��� ��� ��� ��� ��� ���� ��� ��� ��� ���
,GDKR�������������������� ��� ��� ��� ��� ��� ��� ��� ���� ��� ��� ���� ���
,OOLQRLV����������������� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ���� ���
,QGLDQD������������������ ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ���� ���
,RZD��������������������� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ���� ���

.DQVDV������������������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ���

.HQWXFN\����������������� ��� ��� ��� ��� ��� ���� ��� ���� ��� ���� ���� ����
/RXLVLDQD���������������� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ���� ���
0DLQH�������������������� ���� ��� ��� ��� ��� ��� ��� ���� ���� ��� ���� ���
0DU\ODQG����������������� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ���

0DVVDFKXVHWWV ����������� ��� ��� ��� ���� ��� ���� ���� ���� ��� ���� ���� ����
0LFKLJDQ����������������� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ���
0LQQHVRWD���������������� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ���� ���
0LVVLVVLSSL�������������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
0LVVRXUL����������������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ���

0RQWDQD������������������ ��� ���� ��� ���� ��� ��� ��� ���� ��� ��� ���� ���
1HEUDVND����������������� ��� ���� ��� ��� ��� ��� ��� ��� ��� ��� ���� ���
1HYDGD������������������� ��� ���� ��� ��� ���� ��� ��� ��� ��� ���� ���� ���
1HZ +DPSVKLUH ������������ ��� ���� ��� ���� ���� �� ���� ���� ��� ���� ���� ����
1HZ -HUVH\��������������� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ���

1HZ 0H[LFR��������������� ��� ���� ��� ���� ��� ��� ��� ��� ��� ��� ��� ���
1HZ <RUN����������������� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ���� ���
1RUWK &DUROLQD ���������� ��� ��� ��� ��� ��� ���� ��� ���� ��� ���� ���� ����
1RUWK 'DNRWD ������������ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ���
2KLR��������������������� ��� ��� ��� ��� ��� ���� ��� ���� ��� ���� ���� ���

2NODKRPD����������������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
2UHJRQ������������������� ��� ��� ��� ��� ��� ��� ��� ���� ��� ��� ���� ���
3HQQV\OYDQLD������������� ��� ��� ��� ��� ��� ���� ���� ���� ��� ��� ���� ���
5KRGH ,VODQG������������� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
6RXWK &DUROLQD ���������� ��� ��� ��� ��� ��� ���� ���� ���� ��� ��� ���� ���

6RXWK 'DNRWD������������� ��� ���� ��� ��� ��� ��� ��� ��� ��� ��� ���� ���
7HQQHVVHH���������������� ���� ���� ��� ��� ��� ���� ���� ���� ���� ���� ���� ����
7H[DV�������������������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
8WDK��������������������� ��� ���� ��� ��� ��� ��� ��� ���� ���� ��� ���� ���
9HUPRQW������������������ ��� ���� ��� ��� ��� ���� ��� ���� ��� ��� ���� ���

9LUJLQLD����������������� ��� ��� ��� ��� ��� ���� ��� ���� ��� ��� ���� ���
:DVKLQJWRQ��������������� ��� ���� ��� ��� ��� ��� ��� ���� ��� ��� ��� ���
:HVW 9LUJLQLD ������������ ���� ���� ��� ���� ��� ���� ��� ���� ���� ��� ��� ����
:LVFRQVLQ���������������� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ���� ���
:\RPLQJ������������������ ��� ���� ��� ���� ���� ��� ��� ���� ���� ���� ���� ����

:DWHU UHVRXUF:DWHU UHVRXUFHV $UHDV$UHDV

:5$ �� 1HZ (QJODQG ������ ��� ��� ��� ��� ��� ���� ��� ���� ��� ���� ���� ����
:5$ �� 0LG�$WODQWLF ����� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ���
:5$ �� 6RXWK $WO *XOI ��� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ���
:5$ �� *UHDW /DNHV ������ ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ���
:5$ �� 2KLR�������������� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ���� ���
:5$ �� 7HQQHVVHH �������� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
:5$ �� 8SSHU 0LVVLVVLSSL ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ���
:5$ �� /RZHU 0LVVLVVLSSL ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ���
:5$ �� 6RXULV�5HG�5DLQ\ � ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ���� ���
:5$ �� 0LVVRXUL ��������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ���
:5$ �� $UNDQVDV�:KLWH�5HG ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ���
:5$ �� 7H[DV�*XOJ ������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
:5$ �� 5LR *UDQGV ������� ��� ���� ��� ��� ���� ��� ��� ���� ���� ��� ���� ����
:5$ �� 8SSHU &RORUDGR ��� ���� ���� ��� ���� ���� ��� ��� ���� ���� ���� ���� ���
:5$ �� /RZHU &RORUDGR ��� ��� ���� ��� ���� ���� ��� ��� ���� ���� ��� ���� ����
:5$ �� *UHDW %DVLQ ������ ��� ��� ��� ��� ��� ��� ��� ���� ��� ��� ���� ���
:5$ �� 3DFLILF 1RUWKZHVW ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
:5$ �� &DOLIRUQLD ������� ��� ��� ��� ��� ���� ��� ��� ���� ��� ���� ���� ����
:5$ �� $ODVND ����������� ���� ���� ��� ���� ��� ���� ���� ���� ���� ���� ���� ����
:5$ �� +DZDLL ����������� ��� ��� ��� ��� ��� ��� ��� ���� ��� ��� ��� ���
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7KH UHODWLYH VWDQGDUG HUURUV JLYHQ LQ WDEOH '
FDQ EH XVHG WR FRQVWUXFW FRQILGHQFH
LQWHUYDOV IRU WKH PDMRU VXUYH\ LWHPV�
&RQILGHQFH LQWHUYDOV DUH DQRWKHU ZD\ WR
H[SUHVV WKH SUHFLVLRQ RI DQ HVWLPDWH E\
FDOFXODWLQJ WKH XSSHU DQG ORZHU ERXQGV IRU
D OHYHO RI FRQILGHQFH� 7KLV FRQILGHQFH
LQWHUYDO LV GHVLJQHG WR FRQWDLQ WKH WUXH
YDOXH EHLQJ HVWLPDWHG� ,I DOO SRVVLEOH
VDPSOHV ZHUH VHOHFWHG� HDFK RI WKH
VDPSOHV ZHUH VXUYH\HG XQGHU HVVHQWLDOO\
WKH VDPH FRQGLWLRQV� DQG DQ HVWLPDWH DQG
LWV VWDQGDUG HUURU ZHUH FDOFXODWHG IURP
HDFK VDPSOH� WKHQ�

�� $SSUR[LPDWHO\ �� SHUFHQW RI WKH
LQWHUYDOV IURP RQH VWDQGDUG HUURU
EHORZ WKH HVWLPDWH WR RQH VWDQGDUG
HUURU DERYH WKH HVWLPDWH ZRXOG
LQFOXGH WKH DYHUDJH YDOXH RI DOO
SRVVLEOH VDPSOHV�

�� $SSUR[LPDWHO\ �� SHUFHQW RI WKH
LQWHUYDOV IURP ���� VWDQGDUG HUURUV
EHORZ WKH HVWLPDWH WR ����
VWDQGDUG HUURUV DERYH WKH HVWLPDWH
ZRXOG LQFOXGH WKH DYHUDJH YDOXH RI
DOO SRVVLEOH VDPSOHV�

7KH FRPSXWDWLRQV QHFHVVDU\ WR FRQVWUXFW
WKH FRQILGHQFH LQWHUYDOV DVVRFLDWHG ZLWK
WKHVH VWDWHPHQWV DUH LOOXVWUDWHG LQ WKH
IROORZLQJ H[DPSOH� $VVXPH WKDW WKH
HVWLPDWHG QXPEHU RI LUULJDWHG DFUHV RI D
FHUWDLQ LWHP LV ������� DQG WKH UHODWLYH
VWDQGDUG HUURU RI WKH HVWLPDWH LV ���
SHUFHQW �������� 0XOWLSO\LQJ ������� E\
����� \LHOGV ������� WKH VWDQGDUG HUURU�
7KHUHIRUH� D ���SHUFHQW FRQILGHQFH LQWHUYDO
LV ������� WR ������� �L�H�� ������� �
�������� ,I FRUUHVSRQGLQJ FRQILGHQFH
LQWHUYDOV ZHUH FRQVWUXFWHG IRU DOO SRVVLEOH
VDPSOHV RI WKH VDPH VL]H DQG GHVLJQ�
DSSUR[LPDWHO\ � RXW RI � ��� SHUFHQW� RI
WKHVH LQWHUYDOV ZRXOG FRQWDLQ WKH ILJXUH
REWDLQHG IURP D FRPSOHWH HQXPHUDWLRQ�
6LPLODUO\� D ���SHUFHQW FRQILGHQFH LQWHUYDO
LV ������� WR ������� �L�H�� ������� �
���� [ ��������

'&+6+0)

6RPH GDWD UHSRUWHG PD\ EH LQFRUUHFW DV D
UHVXOW RI WKH PLVLQWHUSUHWDWLRQ RI D TXHVWLRQ
RU EHFDXVH RI WKH XVH RI HVWLPDWHV LQ
UHSRUWLQJ� 5HVSRQGHQWV PD\ KDYH IDLOHG WR
SURYLGH DOO RI WKH LQIRUPDWLRQ UHTXHVWHG� ,Q

VRPH FDVHV� WKH UHVSRQGHQW PD\ KDYH
LQGLFDWHG WKH SUHVHQFH RI DQ LWHP EXW QRW WKH
DPRXQW� 'DWD ZHUH UHYLHZHG IRU
LQFRQVLVWHQFLHV� &KDQJHV ZHUH PDGH WR GDWD
LWHPV WKDW DSSHDUHG WR EH LQFRQVLVWHQW ZLWK
RWKHU LWHPV� ,PSXWDWLRQV ZHUH PDGH IRU
PLVVLQJ GDWD RQ DFUHV LUULJDWHG� TXDQWLW\ RI
ZDWHU XVHG� PHWKRG RI ZDWHU GLVWULEXWLRQ�
TXDQWLWLHV RI FURSV KDUYHVWHG� PDLQWHQDQFH DQG
UHSDLU FRVWV� FRVW RI ZDWHU UHFHLYHG IURP
RII�IDUP ZDWHU VXSSOLHUV� DQG GHSWKV�
FDSDFLWLHV� DQG HQHUJ\ FRVW RI ZHOO SXPSV� ,I D
UHVSRQGHQW GLVFRQWLQXHG LUULJDWLRQ� QR
LPSXWDWLRQV ZHUH PDGH IRU H[SHQGLWXUHV RQ
LUULJDWLRQ IDFLOLWLHV� PHWKRG RI GHFLGLQJ ZKHQ WR
DSSO\ ZDWHU� DQG RWKHU LUULJDWLRQ XVHV RQ WKH
SODFH VXFK DV WKH DSSOLFDWLRQ RI IHUWLOL]HU�
FKHPLFDOV� RU ZDWHU WR SUHYHQW IUHH]H GDPDJH�

37#.+(+%#6+105 1( 6*' &#6#

$QDO\VWV UHYLHZLQJ WKH UHWXUQHG UHSRUW IRUPV
DQG UHVXOWV RI WKH FRPSXWHU HGLW GHWHFWHG D
IHZ LQTXLULHV WKDW ZHUH QRW XQLIRUPO\
LQWHUSUHWHG E\ DOO UHVSRQGHQWV� 'DWD XVHUV
VKRXOG EH DZDUH WKDW UHVSRQGHQW LQWHUSUHWDWLRQ
RI VRPH LQTXLULHV PD\ DIIHFW WKH ILQDO UHVXOWV LQ
WKHLU XVH RI WKHVH VHOHFWHG VWDWLVWLFV�
&ODULILFDWLRQ RI GDWD LWHPV ZLWK SRWHQWLDO
H[WRUWLRQV DQG GDWD LPSDFWHG E\ XQLTXH
SUREOHPV RU GHILQLWLRQV DUH SURYLGHG EHORZ�

+TTKICVGF NCPF � ,UULJDWHG ODQG LV GHILQHG DV ´DOO
ODQG ZDWHUHG E\ DUWLILFLDO RU FRQWUROOHG PHDQV�µ
1R DWWHPSW KDV EHHQ PDGH WR GHILQH WKH
GHJUHH RU LQWHQVLW\ RI LUULJDWLRQ� 7KHUHIRUH� WKH
ILJXUHV IRU LUULJDWHG ODQG LQFOXGH ODQG ZLWK DV
OLWWOH DV RQH LQFK RI ZDWHU DSSOLHG DV ZHOO DV
ODQG KDYLQJ VHYHUDO IHHW RI ZDWHU DSSOLHG�

0QPKTTKICVGF ETQR [KGNFU � 'DWD XVHUV DUH
UHPLQGHG WKDW WKH QRQLUULJDWHG FURS \LHOG
DYHUDJHV LQ WDEOH �� DUH IRU QRQLUULJDWHG FURSV
KDUYHVWHG IURP IDUPV KDYLQJ ODQG LUULJDWHG DQG
PD\ QRW EH FRPSDUDEOH ZLWK FURS \LHOG
DYHUDJHV IRU WRWDO IDUPV LQ WKH 6WDWH�

'UVKOCVGF SWCPVKV[ QH YCVGT CRRNKGF � 0RVW
ZDWHU XVHG IRU LUULJDWLRQ LV QRW PHWHUHG RU
PHDVXUHG DFFXUDWHO\� 7KHUHIRUH� WKH TXDQWLW\
RI ZDWHU GDWD DUH RQ WKH EDVLV RI EHVW
HVWLPDWHV SURYLGHG E\ LUULJDWRUV� *HQHUDOO\� LQ
DUHDV RI ZDWHU VFDUFLW\ VXFK DV VRXWKHUQ
&DOLIRUQLD DQG $UL]RQD� LUULJDWRUV DUH PRUH OLNHO\
WR EH DEOH WR SURYLGH TXDQWLWLHV RI ZDWHU XVHG
WKDQ LQ 0RXQWDLQ 6WDWHV VXFK DV 0RQWDQD�
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:\RPLQJ� DQG ,GDKR ZKHUH VFDUFLW\ RI
ZDWHU LV OHVV RI D SUREOHP� )XUWKHUPRUH� LQ
WKH 0RXQWDLQ 6WDWHV ZKHUH ZDWHU IURP
VQRZ�PHOW LV GLYHUWHG IRU XVH LQ VHDVRQ� WKH
DPRXQW RI ZDWHU XVHG PD\ EH D URXJK
HVWLPDWH� VHOGRP D PHDVXUHG ILJXUH�

#RRNKECVKQP QH EQOOGTEKCN HGTVKNK\GTU QT
RGUVKEKFGU KP KTTKICVKQP YCVGT � 7KLV LQTXLU\
ZDV LQWHQGHG WR PHDVXUH WKH QXPEHU RI
IDUPV DGGLQJ RU PL[LQJ IHUWLOL]HU DQG
SHVWLFLGHV WR LUULJDWLRQ ZDWHU DV LW ZDV
EHLQJ FRQYH\HG RU GLVWULEXWHG WR WKH FURS�
7KH WDEXODWHG UHVXOWV PD\ RYHUVWDWH WKLV
SUDFWLFH EHFDXVH VRPH LUULJDWRUV KDYH
PLVLQWHUSUHWHG WKH LQTXLU\ WR LQFOXGH
FRQYHQWLRQDO DSSOLFDWLRQ RI IHUWLOL]HU DQG
SHVWLFLGHV WR WKH LUULJDWHG FURS DV ZHOO DV
DSSO\LQJ FKHPLFDOV GLUHFWO\ LQWR WKH
LUULJDWLRQ ZDWHU� ZKLFK FDUULHV WKHP WR WKH
FURS�

%QUV QH YCVGT TGEGKXGF HTQO QHH�HCTO YCVGT
UWRRNKGTU � ,UULJDWRUV UHFHLYLQJ ZDWHU IURP
RII�IDUP ZDWHU VXSSOLHUV DUH JHQHUDOO\
UHTXLUHG WR SD\ IRU WKH ZDWHU LQ FKDUJHV�
IHHV� RU DVVHVVPHQW� 7KH FRPSXWHU HGLW
SURFHGXUHV FDOOHG IRU LPSXWLQJ DQ HVWLPDWH
IRU FRVW RI ZDWHU EDVHG RQ RWKHU UHSRUWV
IURP WKH VDPH JHRJUDSKLF DUHD� ,I WKHUH
ZHUH DQ\ LQGLFDWLRQV ZULWWHQ RQ WKH UHSRUW
IRUP WKDW WKH ZDWHU ZDV UHFHLYHG IUHH� QR
FRVW RI ZDWHU ZDV LPSXWHG� 7KH ILQDO
WDEXODWHG UHVXOWV IRU WKLV LWHP PD\ EH
RYHUVWDWHG� EHFDXVH LW ZDV QRW SRVVLEOH WR
GLVWLQJXLVK FDVHV ZKHUH WKH UHVSRQGHQW
UHFHLYHG IUHH ZDWHU IURP FDVHV ZKHUH WKH
FRVW DPRXQW ZDV RPLWWHG LQ HUURU� OHDGLQJ
WR LPSXWDWLRQ RI D GROODU DPRXQW� 6WDWHV
ZLWK VPDOO VDPSOH VL]HV� PRVWO\ LQ WKH
1RUWKHDVW� UHSRUWHG D ZLGH UDQJH IRU FRVW
RI ZDWHU� XVXDOO\ RQ WKH KLJK VLGH� 7KLV LV
SRVVLEO\ GXH WR WKH XVH RI H[SHQVLYH
PXQLFLSDO ZDWHU RQ VPDOO DFUHDJHV� :DWHU
FRVWV IRU VRPH RI WKHVH 6WDWHV ZHUH
RPLWWHG IURP WKH WDEOHV�

+TTKICVKQP YGNNU � 6RPH IDUP RSHUDWRUV
UHSRUWHG ZHOOV XVHG RQO\ IRU GRPHVWLF
SXUSRVHV RU OLYHVWRFN DV ZHOOV ´QRW XVHGµ
LQ ����� PHDQLQJ QRW XVHG IRU LUULJDWLRQ�
:KHUH LGHQWLILHG IRU GRPHVWLF SXUSRVHV RU
OLYHVWRFN XVH� WKH HQWU\ ZDV GHOHWHG� 'DWD
XVHUV DUH UHPLQGHG WKDW DGGLWLRQDO ZHOOV
ZHUH UHSRUWHG DV QRW XVHG LQ ����� EXW

FDSDEOH RI EHLQJ XVHG� ZKLFK PD\ KDYH EHHQ
XVHG IRU GRPHVWLF SXUSRVHV RU OLYHVWRFN RQO\�

#TVGUKCP YGNNU � $ VSHFLILF HQWU\ VSDFH ZDV
SURYLGHG IRU DUWHVLDQ ZHOOV� 7KH GDWD IRU ZHOO
SXPSV H[FOXGH DQ\ SXPSV WKDW PD\ KDYH
DFWXDOO\ EHHQ XVHG WR SXPS ZDWHU IURP
DUWHVLDQ ZHOOV�

+TTKICVKQP RWORU � 7KH LQYHQWRU\ ILJXUHV IRU
QXPEHU RI LUULJDWLRQ SXPSV RQ IDUPV UHSRUWHG
LQ WDEOH �� LQFOXGH UHVHUYH SXPSV QRW DFWXDOO\
XVHG LQ ����� EXW H[FOXGH DQ\ SXPSV RQ ZHOOV
QRW XVHG LQ ����� %\ GHILQLWLRQ� IORZLQJ RU
DUWHVLDQ ZHOOV GR QRW KDYH ZHOO SXPSV�

'ZRGPFKVWTGU HQT OCKPVGPCPEG CPF TGRCKT CPF
KPXGUVOGPV KP KTTKICVKQP HCEKNKVKGU CPF GSWKROGPV
� 7KH H[SHQGLWXUH GDWD UHSRUWHG DUH
H[SHQGLWXUHV WKDW RFFXUUHG RQO\ LQ ����� 6RPH
UHVSRQGHQWV IRXQG LW GLIILFXOW WR VHSDUDWH
H[SHQGLWXUHV IRU PDLQWHQDQFH DQG UHSDLUV IURP
LQYHVWPHQW LQ LUULJDWLRQ IDFLOLWLHV DQG HTXLSPHQW
DV GHILQHG RQ WKH UHSRUW IRUP� )RU H[DPSOH�
UHSODFHPHQW RI ZRUQRXW VSULQNOHU QR]]OHV�
SXPSV� DQG PRWRUV FRXOG EH FRQVLGHUHG DV
HLWKHU UHSDLU FRVW RU LQYHVWPHQW LQ QHZ
HTXLSPHQW� 7KHUHIRUH� GDWD XVHUV DUH UHPLQGHG
WKDW WKH GLVWLQFWLRQ EHWZHHQ WKH WZR
H[SHQGLWXUH FDWHJRULHV LV EOXUUHG IRU VRPH
UHVSRQGHQWV�

)QXGTPOGPV RTQITCOU � 7KLV LWHP VKRZV WKH
HIIHFW RI JRYHUQPHQW SURJUDPV RQ LUULJDWLRQ
SUDFWLFHV� ,W ZDV ILUVW DVNHG LQ ���� DQG ZDV
UHYLVHG IRU ���� WR UHIOHFW FKDQJHV LQ
JRYHUQPHQW SURJUDPV�

+ORTQXGOGPVU VQ KTTKICVKQP U[UVGOU VJCV TGFWEG
GPGTI[ CPF�QT EQPUGTXG YCVGT WUGF KP KTTKICVKQP
� 7KLV ZDV ILUVW DVNHG LQ ����� ,W VKRZV WKH
EHQHILWV RI QHZ UHVRXUFH�FRQVHUYLQJ LUULJDWLRQ
V\VWHPV� 5HVSRQGHQWV ZHUH DVNHG WR UHVSRQG
IRU WKH SHULRG FRYHULQJ ���� WR ����� 7KH
LQIRUPDWLRQ ZDV WDEXODWHG DV UHSRUWHG� 1R
LPSXWDWLRQ ZDV PDGH IRU D EODQN UHVSRQVH�

5QWTEGU QH KTTKICVKQP KPHQTOCVKQP � 7KLV ZDV
ILUVW DVNHG LQ ����� 7KLV TXHVWLRQ LGHQWLILHV
ZKHUH IDUPHUV ORRN IRU KHOS LQ PDNLQJ
LUULJDWLRQ GHFLVLRQV� 7KH LQIRUPDWLRQ IRU WKLV
LWHP ZDV WDEXODWHG DV UHSRUWHG� 1R LPSXWDWLRQ
ZDV PDGH IRU D EODQN UHVSRQVH�
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4GCUQP HQT FKUEQPVKPWCPEG QH KTTKICVKQP
UKPEG ���� � 7KH GDWD VKRZQ LQ WDEOH ��
UHIOHFW WKH H[SDQVLRQ RI UHSRUWHG HQWULHV�
6RPH UHVSRQGHQWV UHSRUWHG PXOWLSOH
UHDVRQV� ZKLOH RWKHUV JDYH QR VSHFLILF
UHDVRQ�

57//#4; #0& %10%.75+105

+TTKICVGF %TQRU

%DVHG RQ WKH ���� )DUP DQG 5DQFK
,UULJDWLRQ 6XUYH\ HVWLPDWHV IRU 8�6�
SURGXFHUV� FRUQ FRQWLQXHV WR EH WKH
GRPLQDQW LUULJDWHG FURS DFFRXQWLQJ IRU
QHDUO\ �� SHUFHQW RI LUULJDWHG ODQG� 7KH WRS
LUULJDWHG FURSV LQ WKH 8QLWHG 6WDWHV LQ ����
ZHUH FRUQ IRU JUDLQ RU VHHG� DOIDOID KD\�
FRWWRQ� VR\EHDQV� DQG RUFKDUG ODQG �ODQG LQ
EHDULQJ RU QRQEHDULQJ IUXLW RUFKDUGV� FLWUXV
RU RWKHU JURYHV� YLQH\DUGV� DQG QXW WUHHV��
7KHVH FURSV DFFRXQWHG IRU �� SHUFHQW RI
DOO LUULJDWHG ODQG� :KLOH WKH QXPEHU RI
LUULJDWRUV IHOO WR ������� LQ ����� IURP
������� LQ ����� WKH WRWDO ODQG LUULJDWHG
ZDV XS WR ���� PLOOLRQ DFUHV IURP ����
PLOOLRQ DFUHV� 7KH OHDGLQJ 6WDWHV LQ WRWDO
DFUHDJH RI LUULJDWHG ODQG DUH &DOLIRUQLD ���
SHUFHQW RI 8�6� WRWDO�� IROORZHG E\
1HEUDVND ��� SHUFHQW� DQG 7H[DV ���
SHUFHQW��

/GVJQF QH +TTKICVKQP

7KHUH ZHUH ���� PLOOLRQ DFUHV LUULJDWHG E\
GLIIHUHQW ZDWHU GLVWULEXWLRQ V\VWHPV LQ
����� 2I WKH WRWDO DFUHV LUULJDWHG E\ DOO
W\SHV RI GLVWULEXWLRQ V\VWHPV� ���� PLOOLRQ
DFUHV ZHUH LUULJDWHG E\ JUDYLW\ IORZ
V\VWHPV DQG ���� PLOOLRQ DFUHV E\ VSULQNOHU
V\VWHPV� &RPSDULVRQV ZLWK WKH SDVW IDUP
DQG UDQFK LUULJDWLRQ VXUYH\V VKRZ WKDW
VSULQNOHU V\VWHP XVDJH� DV D SHUFHQW RI
DFUHV LUULJDWHG� UHPDLQHG FRQVWDQW LQ �����
ZKLOH WKH XVH RI JUDYLW\ V\VWHPV FRQWLQXHG
WR GHFUHDVH�

6SULQNOHU LUULJDWLRQ ZDV XVHG RQ �� SHUFHQW
RI WKH WRWDO ODQG LUULJDWHG LQ ���� FRPSDUHG
ZLWK WKH VDPH �� SHUFHQW LQ ����� ��
SHUFHQW LQ ����� DQG �� SHUFHQW LQ �����
6LQFH WRWDO DFUHV LUULJDWHG LQ ���� ZHUH
KLJKHU WKDQ SUHYLRXV \HDUV� WKH DFWXDO DFUHV
LUULJDWHG E\ VSULQNOHU V\VWHPV DOVR
FRQWLQXHG WR LQFUHDVH�

*UDYLW\ IORZ V\VWHPV ZHUH XVHG RQ �� SHUFHQW
RI WKH ODQG LQ ����� FRPSDUHG ZLWK �� SHUFHQW
LQ ����� �� SHUFHQW LQ ����� �� SHUFHQW LQ
����� DQG �� SHUFHQW LQ �����

2I WKH ���� DFUHV LUULJDWHG E\ VSULQNOHU
V\VWHPV� FHQWHU�SLYRW�ORZ SUHVVXUH V\VWHPV
�XQGHU �� SVL� ZHUH XVHG WR LUULJDWH ��� PLOOLRQ�
1H[W ZHUH FHQWHU�SLYRW PHGLXP�SUHVVXUH
V\VWHPV ��� WR �� SVL� ZLWK ��� PLOOLRQ DFUHV�
+LJK�SUHVVXUH FHQWHU�SLYRW V\VWHPV ��� SVL RU
JUHDWHU� ZHUH GRZQ WR ��� PLOOLRQ DFUHV LQ
���� IURP ��� PLOOLRQ DFUHV LQ ����� $OO RWKHU
PHFKDQLFDO PRYH V\VWHPV ZHUH UHSRUWHG RQ
��� PLOOLRQ DFUHV� DQG KDQG PRYH V\VWHPV RQ
��� PLOOLRQ DFUHV�

'ULS RU WULFNOH V\VWHPV ZHUH XVHG RQ ���
PLOOLRQ DFUHV LQ ����� D ���SHUFHQW LQFUHDVH
RYHU WKH ��� PLOOLRQ DFUHV LQ �����

'UVKOCVGF 3WCPVKV[ QH 9CVGT #RRNKGF

4XDQWLW\ RI ZDWHU DSSOLHG LQ ���� ZDV XS
IURP ����� UHYHUVLQJ D ORQJVWDQGLQJ WUHQG LQ
WKH UHGXFWLRQ RI ZDWHU XVDJH� $Q DERYH�
DYHUDJH OHYHO RI VWUHDPIORZ LQ WKH ZHVWHUQ
5RFNLHV DOORZHG DQ LQFUHDVH LQ WKH DPRXQW RI
ZDWHU XVHG LQ JUDYLW\ LUULJDWLRQ IRU DOIDOID KD\�
RWKHU KD\� DQG SDVWXUH� ,UULJDWRUV HVWLPDWHG
WKDW D WRWDO RI ���� PLOOLRQ DFUH�IHHW RI ZDWHU
ZDV DSSOLHG WR WKH ���� PLOOLRQ DFUHV LUULJDWHG
LQ ���� LQ WKH 8QLWHG 6WDWHV IRU DQ DYHUDJH RI
��� DFUH�IHHW SHU DFUH LUULJDWHG� 7DEOH ( VKRZV
WKH DYHUDJH DFUH�IHHW RI ZDWHU DSSOLHG SHU
LUULJDWHG DFUH RYHU WKH ODVW �� \HDUV� 7KH
DYHUDJH DPRXQW RI ZDWHU DSSOLHG SHU DFUH LQ
WKH 6WDWHV UDQJHG IURP D KLJK RI ��� DFUH�IHHW
LQ +DZDLL� WR D ORZ RI ��� DFUH�IHHW LQ
&RQQHFWLFXW�

7DEOH (� #XGTCIG #ETG�(GGV QH 9CVGT #RRNKGF
2GT +TTKICVGF #ETG

<HDU DQG VRXUFH $PRXQW

DSSOLHG

���� )DUP DQG 5DQFK ,UULJDWLRQ 6XUYH\ ����

���� )DUP DQG 5DQFK ,UULJDWLRQ 6XUYH\ ����

���� )DUP DQG 5DQFK ,UULJDWLRQ 6XUYH\ ����

���� )DUP DQG 5DQFK ,UULJDWLRQ 6XUYH\ ����

���� )DUP DQG 5DQFK ,UULJDWLRQ 6XUYH\ ����

���� &HQVXV RI $JULFXOWXUH ����

���� &HQVXV RI $JULFXOWXUH ����
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6SHFLDO WDEXODWLRQV RI GDWD IRU IDUPV KDYLQJ
RQO\ RQH RI WKH IRXU NLQGV RI GLVWULEXWLRQ
V\VWHPV�� VSULQNOHUV� JUDYLW\� GULS� RU
VXELUULJDWLRQ² VKRZ QRWLFHDEOH GLIIHUHQFHV
LQ WKH DPRXQW RI ZDWHU DSSOLHG SHU DFUH E\
HDFK V\VWHP� )RU H[DPSOH� IDUPV XVLQJ
RQO\ VSULQNOHU V\VWHPV DSSOLHG ��� DFUH�IHHW
SHU DFUH LUULJDWHG� FRPSDUHG ZLWK ���
DFUH�IHHW IRU IDUPV XVLQJ RQO\ JUDYLW\ IORZ
V\VWHPV �VHH WDEOH ���

5QWTEG QH 9CVGT

7KHUH ZDV D WRWDO RI ���� PLOOLRQ DFUHV
LUULJDWHG E\ ZDWHU IURP DOO VRXUFHV LQ �����
$ERXW ���� PLOOLRQ DFUHV ��� SHUFHQW� ZHUH
LUULJDWHG IURP IDUP LUULJDWLRQ ZHOOV� ���
PLOOLRQ DFUHV ��� SHUFHQW� IURP RQ�IDUP
VXUIDFH VRXUFHV� DQG ���� PLOOLRQ DFUHV ���
SHUFHQW� IURP RII�IDUP ZDWHU VXSSOLHUV� 2I
WKH ���� PLOOLRQ DFUH�IHHW RI ZDWHU
HVWLPDWHG WR EH XVHG IRU LUULJDWLRQ LQ �����
���� PLOOLRQ DFUH�IHHW ��� SHUFHQW� ZHUH
SXPSHG IURP ZHOOV� ���� PLOOLRQ DFUH�IHHW
��� SHUFHQW� ZHUH SURYLGHG E\ RQ�IDUP
VXUIDFH VRXUFHV� DQG ���� PLOOLRQ DFUH�IHHW
��� SHUFHQW� FDPH IURP RII�IDUP ZDWHU
VXSSOLHUV� 7DEOH ) VKRZV KRZ WKHVH GDWD
FRUUHVSRQG WR SUHYLRXV IDUP DQG UDQFK
LUULJDWLRQ VXUYH\V�

7DEOH )� +TTKICVKQP 9CVGT 7UGF D[ 5QWTEG�
����� ����� ����� CPF ����

   
)DUP ���� ���� ���� ����

6QVCN������ ���� ���� ���� ����

:HOOV�

$FUH�IHHW

�PLOOLRQV���� ���� ���� ���� ����

3HUFHQW����� �� �� �� ��

2Q IDUP�

$FUH�IHHW

�PLOOLRQV�� ���� ��� ��� ����

3HUFHQW������ �� �� �� ��

2II IDUP�

$FUH�IHHW

�PLOOLRQV���� ���� ���� ���� ����

3HUFHQW������ �� �� �� ��

7KH DYHUDJH DPRXQW RI ZDWHU DSSOLHG SHU
DFUH YDULHV VLJQLILFDQWO\ E\ VRXUFH� /DQG
LUULJDWHG IURP ZHOOV DYHUDJHG RQO\ ���
DFUH�IHHW DSSOLHG SHU DFUH� ZKLOH ODQG
LUULJDWHG IURP RII�IDUP ZDWHU VXSSOLHUV

DYHUDJHG ��� DFUH�IHHW DSSOLHG� 6SULQNOHU
LUULJDWLRQ LV PRUH FORVHO\ UHODWHG WR WKH
GLVWULEXWLRQ RI ZHOO ZDWHU� ZKLOH JUDYLW\ IORZ
V\VWHPV DUH JHQHUDOO\ XVHG WR GLVWULEXWH ZDWHU
IURP RII�IDUP ZDWHU VXSSOLHUV� +RZHYHU� IRU
SXUSRVHV RI ZDWHU HFRQRP\ DQG HIILFLHQF\ RI
ZDWHU XVH� WKH WUHQG E\ LUULJDWRUV KDV EHHQ
WRZDUG JUHDWHU XVH RI VSULQNOHU V\VWHPV RYHU
WKH SDVW GHFDGH�

+TTKICVKQP 9GNNU

7KHUH ZHUH ������� LUULJDWLRQ ZHOOV FDSDEOH RI
EHLQJ XVHG RQ ������ IDUPV� 2I WKHVH�
������� ZHOOV ZHUH SXPSHG LQ ����� ZKLOH
����� ZHUH DUWHVLDQ RU IUHH IORZLQJ� $OO
LUULJDWLRQ ZHOOV VXSSOLHG ���������� DFUH�IHHW
RI ZDWHU WR ���������� DFUHV RI ODQG�
DYHUDJLQJ ���� DFUH�IHHW RI ZDWHU DQG ����
DFUHV LUULJDWHG SHU ZHOO� )DUPV ZLWK ZHOOV XVHG
LQ ���� DYHUDJHG ��� ZHOOV SHU IDUP� 2YHU ��
SHUFHQW RI WKH IDUPV XVLQJ ZHOOV LQ���� XVHG
RQH RU WZR ZHOOV� EXW WKH PDMRULW\ RI ZHOOV
XVHG� �������� ZHUH RQ WKH ������ IDUPV
XVLQJ PRUH WKDQ ILYH ZHOOV SHU IDUP� LQGLFDWLQJ
WKH LPSDFW RI WKH ODUJH LUULJDWRUV RQ VWDWLVWLFV�
3XPSHG ZHOOV IRU WKH 8QLWHG 6WDWHV DYHUDJHG
��� IHHW LQ ZHOO GHSWK� ��� IHHW LQ SXPSLQJ
GHSWK� DQG ��� JDOORQV SHU PLQXWH LQ SXPSLQJ
FDSDFLW\�

+TTKICVKQP 'ZRGPFKVWTGU

2WORKPI EQUVU � 7KHUH ZHUH D WRWDO RI
������� LUULJDWLRQ SXPSV RI DOO NLQGV XVHG RQ
������� IDUPV LQ ���� WKDW LUULJDWHG ����
PLOOLRQ DFUHV RI ODQG� 7KHVH SXPSV ZHUH
SRZHUHG E\ IXHOV DQG HOHFWULFLW\ FRVWLQJ
LUULJDWRUV D WRWDO RI ������ PLOOLRQ RU DQ
DYHUDJH RI ������� SHU IDUP RU ��� SHU DFUH
LUULJDWHG� 7KH SULQFLSDO SRZHU VRXUFH XVHG ZDV
HOHFWULFLW\� IRU ZKLFK ���� PLOOLRQ ZDV VSHQW
WR SRZHU ������� SXPSV DQG LUULJDWH ����
PLOOLRQ DFUHV DW DQ DYHUDJH FRVW RI ��� SHU
DFUH� 7DEOH �� SUHVHQWV PRUH LQIRUPDWLRQ RQ
WKH RWKHU IXHOV XVHG WR SRZHU LUULJDWLRQ SXPSV�

%QUV QH YCVGT HTQO QHH�HCTO YCVGT UWRRNKGTU �
7KH ���� PLOOLRQ DFUH�IHHW RI ZDWHU UHFHLYHG
IURP RII�IDUP ZDWHU VXSSOLHUV WR LUULJDWH ����
PLOOLRQ DFUHV FRVW LUULJDWRUV ���� PLOOLRQ� IRU DQ
DYHUDJH FRVW RI ��� SHU DFUH�IRRW RI ZDWHU RU
��� SHU DFUH LUULJDWHG�



/CKPVGPCPEG CPF TGRCKT EQUV � ([SHQGLWXUHV
IRU PDLQWHQDQFH DQG UHSDLUV WRWDOHG ����
PLOOLRQ RQ ������� IDUPV� IRU DQ DYHUDJH
RI ������ SHU IDUP�

+PXGUVOGPV KP KTTKICVKQP GSWKROGPV�
HCEKNKVKGU� CPF NCPF KORTQXGOGPV �
,QYHVWPHQW LQ LUULJDWLRQ HTXLSPHQW� IDFLOLWLHV
DQG ODQG LPSURYHPHQW LQ ���� WRWDOHG
������ PLOOLRQ IRU DQ DYHUDJH RI �������
SHU IDUP� 7KH SULQFLSDO LQYHVWPHQW ZDV LQ
WKH SXUFKDVH RI LUULJDWLRQ HTXLSPHQW DQG
PDFKLQHU\ ZKLFK WRWDOHG ���� PLOOLRQ DQG
UHSUHVHQWV �� SHUFHQW RI WRWDO LQYHVWPHQW�

&KUEQPVKPWCPEG QH +TTKICVKQP KP ����

$Q HVWLPDWHG ������ IDUPHUV ZKR LUULJDWHG
D WRWDO RI ��� PLOOLRQ DFUHV LQ �����
DFFRUGLQJ WR WKH FHQVXV RI DJULFXOWXUH� GLG
QRW LUULJDWH LQ ����� 7KH PDMRULW\ RI WKHVH
RSHUDWRUV UHSRUWHG WKDW WKHLU GLVFRQWLQXDQFH
ZDV QRW SHUPDQHQW ��� SHUFHQW��

+ORTQXGOGPVU VQ +TTKICVKQP 5[UVGOU

$SSUR[LPDWHO\ ���� PLOOLRQ DFUHV LUULJDWHG
ZHUH UHSRUWHG WR KDYH KDG LPSURYHPHQWV
PDGH RQ WKHP WR UHGXFH HQHUJ\ XVH RU
FRQVHUYH ZDWHU� 7KHVH LPSURYHPHQWV
UHVXOWHG LQ UHGXFHG ZDWHU UHTXLUHPHQWV RQ
���� PLOOLRQ DFUHV LUULJDWHG� LPSURYHG FURS
\LHOG RQ ���� PLOOLRQ DFUHV LUULJDWHG� DQG
GHFUHDVHG HQHUJ\ FRVWV RQ ���� PLOOLRQ
DFUHV LUULJDWHG� 7DEOH �� SUHVHQWV PRUH
LQIRUPDWLRQ FRQFHUQLQJ WKH UHVXOWV RI
LPSURYHPHQWV PDGH WR LUULJDWLRQ V\VWHPV LQ
WKH ODVW � \HDUV�


