¢S

9°'11T 6°¢6 spueTdn pe3lseIO0g UIdISEH pue TeIIUd) 1-88 0-cec ¥v¥ ‘¥ 303eSSOD Q0E0VEL
6°% g-G8 SUTRQUNOW POISDIOL UISISIM §-9¢ 0°19 0D ‘3D uoow3zTeH 000€£80L
S ¢ 0°89 spueTdn pPO31S9I0d ulIslSey pue [eIIUD) 8- 67 0°0ST qv ‘YD daoureTAS "N 0TL090L
9°TT 0°6% : spueidl P9ISSIOJ UISISEH PueR [RIIUdD (° GG 0°6¥%12 ¥Y ‘Sop 38 Iu -y oreyynd 000950L
T ¢t 1°€9 spueTdn pa3ssiI0d UIS]3Sed PUR TRIIUSD) 9°T€ 0°6L OW ‘"D Apped STE€6Z69
2°6 ¥ 08 SpueTqniys pue sseld SUTed 3edID §°8¢ 9°0T SM ‘3D sbutd 0596489
6°9%1 T°%S SPURTqNIYS pue SSBIH SUTeId 3IedIH G L 070052 AN ‘Y TewsTd 006SLLY
170 S0 SUTeld 3esaaH PIIRATITND TRAJUSD YINOs T°Q 0°9v¥ 0D ‘xxeD IV "M 8IIJIUOT Q0VESLY
o€ L 67 SUTR]UNOK PaIS8I0] UIIISSM 9° 0T 0°%99z2 0D ‘°Yd 3apnod eI 3Yded 000ZSL9
$°971 Z2° %S SUTRJUNON PO31S9I0d UILIsaMm T (¢ 0°€00T 0D ‘"D Xe3TD GO0S6TLY
08 L°78 SUTEJUNON P33S8I04 UISISSM -9V 0°88T AM D juswduredud 008£Z99
6°1 0¥ SUTRJUNOK PIISSI0J UIDISOM 9°G 0°G602 as ‘ID ST3ISBD 0006099
Iz €-z1 SUTRTd 3e81D PIJRATITND TeIJUSD YIinos °T 0°0S8 I 3D 008 00S69T9
S ¢g GTLET 3ISedYlION pue 31ssMpTW Iaddn psjetoeTd ATabreT 1004 JUSTIINN L TZ 0°559 NW ‘¥ TATYSTMeY 08F%HZTS
0°L £°002 3SeaylION pue 31sompTW I18ddn pesietoeldH ATsbrer] 1004 JUSTIINN (-8 0°09¢ IM ‘¥ o1ddod 00L€£90%
L8 [ARTAS 1SE9YlION pue ISOMPTH 1oddn pojeroeld ATabie] 1004 JUSTIANN ¥ 99 0°"VTIT IR ’'*d 99aysed $80Z90V
6°9 27602 3ISPAYIION pue IsempTW Ieddn peleTdeTd AT9H61eT 1004 IUSTIAINN 6°G€ 0°%¢€ IN ‘3D uolbuTtysem 000TO0¥
[ S ?°991 spueTdn pe3saiog uidlsed pue T[eIIUD Z €01 0°6LZ NL ‘¥ ®T33TT 00€L6DE
£ ee 0°LYE ' spuetdn pe3seiod urslsey pPuUR T[RIJUDD §°06 0-L2T ON ‘3D ®8yosooTeled (00009¥%¢€
6°'V 0°G%1 spuedn pe3IseIOd UISISEH PUR [RAIUDD §°HE 0zt HO 'Y0 urmy xaddn 08zLEZE
Z2° 117 8°LSE uteld Te3iseo) UISYINOs 9°69 0°9¢€T SH ‘3D ssaxdAD GGT6LHT
L°81 p 2zl . spuetdfl polsaiog ulslsey pue TeIjusdd 8- ¢9 0°6¢2 ¢ ‘304 Aesdis 05zZ0Sve
58 L BET uteTd [e3ISeO) UISYINOS £°¢€9 0°LZ2 T¢ 'Y I93emydeld 00869€2
9 ¢eb V66T STITH PUR SUTRId P9Is8I0og @jersdwa] uUISISEIYINOS 6° 9% 0°Z6 4 ¥D YD ©)eus 00GLEET
Vel 17669 - UTeld Te3seod Uuadyinos - GL 0°99¢ 14 ‘-9 Addoyodos 00TLZEZ
8°g 6°9LC uTeld [RISROD UISYINOS p -9 0°9Z¢ T4 ‘¥ sAIeH 35 OTPPIW 0006222
'S8 $°89¢ uterd Te3iseo) uIsised 8- eV 0°6%2 0s ‘durems 910 adeds 00EGEIZ
S 0T 0°8¢8 ) uteTd Te3Iseo) uxvdlseq 9-°g¢ 0°99 ON ‘duwremMs uep L5SG¥80T
9-TT € LL STTTH pue surteld peo3issIoi sjeradws] UIdlSEL/YINOS 7 LE 0-2¢C YA ‘3}991D AepTIOH 0G88£0Z
9°Ct €°GLE spueTdn po3saiod UISISEF PUR TRIIUSD 8- €E 0°vecL AM ‘Y Dewoled YIod S 00080971
LS £°2Z0¢ ISeaUlION pue IsaMpTR Iaddn pejetoeH AT9bae] I00d JUSTIINN T°09 0°02T ¥d ‘¥981) suewopm BUNOX 009SHST
'z S Tv uTteld [e3IseO)D uxLisedm G-I 1°9 LN ‘youeag SpTRUOdI®H 0059991
v g8° 8¢ JSeaylaoN pue 3IsampTW xaddn peietoerH ATsbHie] 1004 JUSTIIANN 6 €8 701 AN ‘>ooJag 3ITNOSTH SZOVERT
0°62 L'GE2 3SeaylIoN pue ISampTW Ia2ddn pajeTorTn ATsbIe] 1004 JUSTIANN - L9 07697 AN ‘3D sndosd 00ZZ9€T
0°8 Z %S 1SedYlaIOoN puer 3IsoMpTW i1a2ddn pejertoelH ATsbaer] 100d JUSTIAANN Z°HG 0°LOT - ID ‘¥ u99Id 00TOLIT
Tt 719 ISBOYIION PUR 3ISSMPTW I8ddn pejetde(d ATsbieT 1004 JUSTIAINN §- 19 0°62¢ HN ’°¥ Onsoououmry (Q0SLETT
6°9 $'001 1SeIYIION pue 3ssmpTW I13ddn pejetoerH A[dbaery 1004 JUSTIINN G €8 0°08T QUTEW ‘I9ATH PTITM 00ZFSOT
(2K ury ) (M wo)  (uny)
dL NL vary : .

PISI X ) uoI39Y] BLILID) JUALNNN Jouny oSeureiy SwreN g a1 ans

. © 2003 American Chemical Society, Environ. Sci. Technol., Smith es020663b Supporting Info Page 1

_”Amv ..wo._u $A1E)$ PAU[) SHOUIULIdUOD Y] JO Sweans ul sjuaLnnu Jo suonenuaduod ﬁ::Ouwv—omﬂ Jednjeu 9JBWIIS9 0] Pasn $3)S DUAIJA SOHS) TS 9Iqe L,




€S

S°T8 ¢ 16L ) SUTRIUNOK POISSI0S UIBISOM T°¢91 0°8T ¥0 ‘°XD sOTeD 0GLEOTHT
130 A 0°78S ’ SUTRIUNON PO3S8I04 UIIISOM 8 LOT 0-sc ¥O ‘3D enbIqVv 9T3IITT 00V 00Z¥T
AR AN 6°CV1 SUTRJUNOW POISBIOI UIDISOM L §§ 0°229 ¥0 ‘Y WweuTW QQGTEEET
S'0 1°C 1S9M DTI8X 770 0°GG9 . al ‘D syder 619 00G69TET
L7 0T £°6¢ SUTR3UNON PI3ISSI0I UISISOM 7 GZ 0°%P1T dr ‘-¥ 23so7 B1d 00S0ZTET
€ TT 7°G8 SUTeJUNOK PO3SSI04 UISISBM G T¢E 0Lz AM ‘3D 9Ud®D 00€8T0ET
0°8¢ 9°9¢1 SUTRIUNON PdIS8I0J UISISOM 8 €S 0°"PZET AM ‘youey BHeTd e Y 9eUuS S90Q0TOET
9°8 G LST SUTRIUNOW PIISDI0I UIBISBM 7 6¢€ 0°LS . VM ‘D SMPIPUV 06€LVHTT
8°C £€°29 SUTRIUNOK PIISDI0L UIBISBM 7 T€ 0°LS aI 'Md uspAeH (0009THZT
Z°0T 6°LY SUTRIUNOK PO3ISDIOS UIDISOM G LP 8°91 ¥O ‘3D I9PTA 09GSLPIT
0°6 S vC1T SUTRJUNOK PR3SdI04 UISISOM 6°09 0°697 ' ¥D ‘Y PIDISH 006H92TT
v € 1°62 ) SUTRIUNOK PIISDI0L UIBJISBM T°6Z 0°91%2 YO ‘Peied e "y 99ONIL 0009F%E0T
/AR /AR SUTBlUNON PI3SDI04 UIIISaM £ T¢ 0°LZ YO "D uoysbes QOGEREQT
0°G¢ /ARY4 IseM OTIBX ¥ I19 0°0L6 AN ‘Y uosae) >I04 3sed 0T060€0T
£°0 09 189M OTIBX -0°9 0°¢s AN Y33ID UTMI Y3Inos 00£6%Z0T
LT 6°6 ISOM DTIBX 676 0°6C AN D ®03de3s 0S6%P20T
€ TT 1 €2 ISSM DTIBX G €T 8°8T1 : N ‘3D °33ang pa¥ 00ZZLIOT
1L 6°LS SUTRJUNOW PdISSI0I UIDISOM 9°¢Z 0°¥6 ZY ‘YD wo3ljod 3I8M 00€£8066
1°9 L € SUTR]UNOK P33ISDI04 UISISOM 8§17 0°6LT WN ‘D ueTToBOW 0090£¥6
8°'6 82T SUTRIUNON Pd3S2I04 UADISdOM G'6§ 0°L8T 0D ‘3D O1TOBTTRA 006ZGE6
Z°9 T°18 SUTRIUNOK PO3IS8I0L UISISAM 0" TE 0°8€T WN ‘BIOW OTH (Q06LLES
VT 7€ SUTRJUNOW PIISBI0J UIBISBM ¥ ¢ 0 LY AN ‘s®To(TId SOT 8p 0314 0SEETES
1S 6°8T SUTRJUNOW PB3ISSI0J UIIISOM € ¥ 0°LTET 0D ‘"D ayoenbes (000.LzzZ8
L'v T°LOT spuelqnays pue Ssserp surteld 3esiH (ST 0°98 XL ‘MO AD0d M4 YINOS 006€£0T8
/A4 T°1Iv¢ uteld TeTIANTY SSTW pue Te3seo) PURTISTNOT-SBXdL T'6S§ 0°66C XL ‘YD PIRUBH 5629908
6°LT L LYY . uteld TeTANTY SSTW PuUR TeISPO) PURTISTNOT-SEXdL §'I1§ 0°CET ¥1 ‘3I0 6149 000€LEL
(34K uny 3y) , (K wo)  (ury)
dL NL BOIY

PISIA uoI139Y] BLISILIY) JUSLINN Jouny ofeuresq QUIBN IS 1 2us

. © 2003 American Chemical Society, Environ. Sci. Technol., Smith es020663b Supporting Info Page 2

(ponunuod) ‘1§ 9[qeL




. © 2003 American Chemical Society, Environ. Sci. Technol., Smith es020663b Supporting Info Page 3

)
sure[d [BTAN[[Y STA PUe [81Se0)) VT-X1L ‘S[ITH/Sure[d paisaro] ajerodwa], S ‘sure[d 183I0) UIDYLON pue 1[og
UI0)) ‘SUre[d JeaIn) PoIeAN[N)) ‘SPUB[QNIYS PUB SSBID) SUIR]J 1BIID) 7 J0JBJIpU] [RUOISIY

_ ureid [eiseo)
BPLIOL,] UIAYINOS ‘ure[d [eIse0)) WIAYINOS ‘spuedn) pa1salo ‘H/[enua)) ‘uoiday Axe( pajeror|n) AJISOIN 1S9m
ILIDY ‘SUIDJUNOJN PIISILO] ULIISIAL ‘SKIJIDA [DLJUID/INIUDIIIAL T 40I0pU] [DU01EIY

]opowi snioydsoyd [pio]

1S9 OLIOX € JOIBDIPU] [BUOISY

ure[q [eiseo)) uidlser ‘urejd [eiseo)) . uroyinos ‘ured
[8ISBOD) WIDYINOS ‘SUR[d [BIAN[[Y SIA/[BISLO) VT-X I, ‘SUIR[ 189I0) "N Pue }[og WI0)) ‘Sute[d 18310 pajeAn[n)) :gZ J0JedIpu] [BuoISay

spuejd) pa1sa10] "FG/[elIud)) ‘S[[TH/SuIe[d po1sa10,] ajerodwia],
‘M’S ‘uoISoy Aire(q pareidR[D) AISOIA “T’'N Pue 1sampIy IJoddn) pajerde[n) ‘pur[qniys pue Sseir) sure[d 1eain)
‘SUTRIUNOJA] PA1SQI0 WIRISIAN ‘SAQ[[BA [BIIUD))/91IWR[[IAN ] JOIBOIpU] [RUOISY

12PON U2SOAFIN [DIO]

:(T 2181 93S) SMO[[O] SE 9IoM SUOISI009 JUSLIINU JO SUOTBUIQUIOD

3unnsa1 oy, ‘suoissaigar L1ojero[dxa ay) ur (9anisod J0 2A1EIIU) SI0LID UOISSAIFaI paselq A[Fuons pake[dsip 1ey) SUOIS91099 JUILIINU
Jo suoneuIquIod Judsd1dal 0) PIpPE USY) d1oMm () SI[qELIBA I0JEJIPU] “SUOIZOI003 Jusuinu [[e Sunuasardar (g =q '3°1) WIIYF900
«[euoida1 o[3uis e yum [ ba uo paseq mcoaw\&wﬁ £101e10[d¥X2 SUnonpuos 1511y £q podo[aAdp 210M SI[QELIBA JOJEIIPUL [euoidoy

$2]qD1IDA 410IDIIPUL IPUOISIY




. © 2003 American Chemical Society, Environ. Sci. Technol., Smith es020663b Supporting Info Page 4

¢S

"ure[d [eISe0)) UIYINOS 9y}

1M PauIqUIOd SEM UTB[J [8ISBO)) BPLIO[] WISYINOS 9Y) PUR {ISBAYLION PUR 1SOMPIJA] PAIRIORID 2Y} Y)IM PIUIqUIOD SBM UOIZIY Alte(]
Paleroe[D ATISOIA AU} {Sure|d 18910 PaIBAN[ND) SY) YIIM PAUIqUIOD SeM SUTe[] JedID) UISYLON PUB 1[9f WIOD) Y] SMO[[O] S SUOISa1009
JUSOE(pe YiIm pauIquiod d1am 953y} (MO[3q 335) suoneoljdde [apowu ul {$a)1S 9DUSIIJAI UBIUOD JOU OP SUOISI00d JUSLINU 31y,

ureq [eISe0)) WIdSes]
‘JSEaUUON pue 1sompI Jodd() pajeroe[n A[9S1e] 1004 Jusinny :¢ J0JedIpu] [BuoISy




~ © 2003 American Chemical Society, Environ. Sci. Technol., Smith es020663b Supporting Info Page 5

9S

-Juowpunodwir 03 JOLId JOALI 9Y) JO SOTSLISIOBIBYD MO[J UO PIseq SOUO )im paoe[dol 21om SIIOAISAI Kep
-juasard yim soyseal UIeals I0J SJUSIDIIJA0I SSO] ‘Apnis SIY) Ul SUOLIBIUIOUOD pue SPIAIA I, punoidyoeq Sunopaid jo sesodind 10,4
"0 = powInsse JuaIdIJa0d (5 o<d) aneA JuaI0IJ209 JuBdIIUSISUL A[[EOTISIIBIS ‘[[RLUS B UI PJ[NSAI UOTIRWIISH ,

OLY'0 .
. -927°0 465€0 |oBal JI0AISSIY
/W €87 <0
. v « 0000 :mopjureang
€81°0 S/W €87 > O > /W €87
. 9100 9600 ‘mofjureans
0S€0 S/ W E€87>0

(2S) -681°0 8ST°0 mojweanys - snioydsoyd (p1og
6100 S/ 0S8 <O
. -000'0 000 :mopjureans
2600 $/.W 0S8 > O > 8/ W €87
- -L00'0 1S0°0 :mopjuresng
9L1°0 S/W €87 > O > /W €87
- -€90°0 81T1°0 :Mo[jureans
6L5°0 S/ W g'8T>0

(18) -YrE0 SS¥0 :mopjueang uaSo411u 1o]

(;-A®p) (,.A®p) on[ep
AAUARIYT  ID %06 mmbmuoom JUAIDI]JR0D SaMnsLajdeIRYd [uuRy) jueurwrejuo))

A "SIOALL pue
swigons | 8noxy odsuen Suun ue NI JO SOSSO[ WeaI)s-Ul QUIULIdP 0] pasn (, ABP) SIUDIDIJJO0D el 19pI0-1SIL] "ZS 9[qel
94 y Lunp 4L P L3 ] P d

$2104 $§0] JUNINU UIDIL)S-UT




. © 2003 American Chemical Society, Environ. Sci. Technol., Smith es020663b Supporting Info Page 6

LS

_ (€S) 2oudI9)a1

ur USAI3 a1e 2Inpaooid oy Jo s[eIdp [eonsnels -uoneoldde [spoul 10J spaysidjem Yoeal I3 2Y3 01 pue UOHEIqI[ed [9POW I0] suiseq
ouaIvyar Ajenb-1a1em ay) 01 sajel uonisodop NI, 98e10ae udisse 0] pasn sem aoens uonisodop pajejodiajur ayy, ‘sajewnss juiod

88T J0 19s oy} Jo uonejodiaur Jeaul| Y3noiy) pado[aAap a1om 'S ‘(] SNOUIWLIdIUOD JY) A0 uonisodsp N T, 39M JO san[eA sSnONunuod
Afeneds "uoneis yoes 10j 9jel uonisodop URSW ULISY-FUO] SUIULISIAP 0 Pasn AIdm (€661 03 SO86T A[18d) pI0oal Jo pouad ay)

I0J suoteIs SuLIojiuoul gg T Je uonisodap WNIUOWWE PUE 9)eL)IU JO SJuswaInseaus APyeam A[erewrxoiddy °sejel§ paiu() sNOUNLIDIUOD
oy} J10J doejans uonsodop NI, e do[aaap 03 pasn a1om (€661 ‘dAVN) Wweidold uonisoda ouaydsouny [euoneN ay) wolj ee(]

NI Jo uonisodap oriaydsouny




. © 2003 American Chemical Society, Environ. Sci. Technol., Smith es020663b Supporting Info Page 7

~"000¢ =100
< m [ A. TOTAL NITROGEN l;‘ sof B. TOTAL PHOSPHORUS
) prys
o L r .
AE: 12; ‘-g or
2 wt £ 10
= et ef
9 9 4
d ! 2 : .
> 101 s >
a [ 2 1+
w al W o8f
5 5 oaf
Q 2 . REDICTED=0BSERVED B e . REDICTED=0BSERVED
a 14 - W o2
& o8 / E )
a 0.4 L i L "
1 10 100 1,000 0.1 1 10 100
OBSERVED YIELD (kg km? yr') OBSERVED YIELD (kg km? yr")

Figure $1. Model-predicted yield vs. observed yields for 63 USGS reference sites:
A) total nitrogen; B) total phosphorus.
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Figure $2. Yield vs. runoff for 63 USGS reference sites: A) total nitrogen; B) total
phosphorus.
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Figure $3. Concentration vs. runoff for 63 USGS reference sites: A) total nitrogen; ‘
B) total phosphorus.
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