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3. EHY nld=E 718 RERE Y H M8
At
3.1 HHY OY= 7S RIZE ME Al

SWAT (Soil and Water Assessment Tool) X
9e gol v 09 §Euos} Kt 4

o dde] AdsEo] fste] A AAlA L

\j/\

= pRedgwe| el g2 o] gal 9l
SWAT 4.glo] ug|ejo} 75 ME-S SWAT2000

of £ it As 7I1FE ASow 271
o]3  SWAT200504 ¢3¢ 4o o= 4=

TEE WO 4= s A=,
, SFxlo A €] Bleefol ApERE ujAYE A
T g HdE|o] 9lo] Kim et al, (2010)2 3}

%:_! U]/\OE

Ak

el el 42 & ozt 34,
Z ( B9 e,

Hong et al. (2017)% Kim et al. (2010)0]|4 X
Al AvE ZEsto, ml=r HAH Yol 5= Cove
Mt, AJollA hE A E 2 o] Q)
o] SWAT REe 285t FDAC] Food Safety
Moernization Act (FSMA)2] 2-& 7PsA4S o
ohalolct. 13 204 B 2 9J=o] SWAT Hg
2o} &L /7 (5-89)ol= SWAT 22|
AE 283 FSMA qF4o] HUE 2uE &
83t FSMA 14 & Holshz 202 AE

Tt (CW, correct warning). 5t ¥4 1004
&S 7SR E HEoto] shHoA Y] mAlE F

L5 wojsto] FSMA iAol A-8-8id Axf, of
16=70%7} A7 Zapste], Aol
SPE ool 88 9 AEA Q] vk F
% o= wotEglet, 2 ¢t Aif= SWAT
mdlo] 28 7hsAde Asetdlon, 5 W

=
7 W
Vs

3.2 APEX HiE|2|0} 2= 7Hgr
3.2.1 SWAT ZElo| stAI™

3.1 ol|Ae} o] SWAT HEle &
s AES F mosls Ao .
SAuE SWAT Helo] njgs 7% w52 9002
| 7 o] Kim et al, (2010)

ok stel gt ke,
EAMT} 9fieolx] HE £ d

1 9o EAo= A7 et ESH
A} (sediment)ol| A1 9] e 2]ofo] AYEa) AP 4=
s w2 vyE A 5 HeEojof &

2~
TX

JQ

Location Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
M2
2008 FAW" Fw* FW CNW ow ow ow FAW ow FAW FAW CNW
2009 ow CNw? CNW w ow ow ow cw ow cw ow cw
M3
2008 FAW CNW FW FwW w ow w w ow FAW FAW FAW
2009 w FwW FW w w ow ow cw ow w w ow
™7
2008 w FW FwW W w ow ow w ow CNW FAW FAW
2009 Fw FW FW FwW ow ow ow ow FAW w ow w

* FW: False Waming.

b FAW: Failure to Wam.

© CW: Correct Waming.

¢ CNW: Correct No Warning.

12! 2. Model performance in terms of compiance to the FDA Food Safety Modernization Act regulations (Hong et al., 2017)
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7FsAE Wkt APEX (Agricultural Policy/
Environmental eXtender)«= x| &% 2o
g Al fo - g 3 % El;
Ul =5k APEX= vAE A 29
o 4= e ES o] QA ek fﬂrﬂ}/\ﬂ
Hong et al., (2019)& APEX WdlojA] L&l 7}
SR W S B shol A Rl 7] Q1% vt

glE]of 7E HEs NEelol.

3.2.2 APEX0l M 7t D|d= 7S 2=

THet 2 HS

APEX m|AE A% mEY LS 93] 48
5 glole) Wl v A% 7|4k 17 39} Uik,
7] A7 o8] e wE 0 712wy
Bl At W QA 52 19 30k ol
sk mEe] wgstach, FAHORE 17
4@} o] EAlol A Himolxe] helo} 3

=
A3, FARE R M) 4] A7E EEo] whE e
H=

of HEE 5& Telstelrt. sHRolA e vee)
oF %L 4917k 2wl fAke] ARl oft

ule|zlo} o], 714 §EolAlo] uhelo} 4%,

)

O

2017 Concentrations of E.coli in stream water column at baseflow are controlled by E. coli flux from sediment

2017 E. coli release from manure follows the RUSLE equation applied to the manure erosion

2016 Effect of manure weathering on the release of manure-borne E. coli

2015 Meta analysis and field database on manure-borne E. coli survival

e

2013 Using thermal time improves E. coli survival modeling
2013 Meta-analysis and database on E. coli survival in natural waters

2012-2016 Separation of bacteria and manure into above- and belowground
compartments leads to overparameterized fate and transport model

2011 Significance of E. coli flux from sediment to water column without resuspension
2008 Effect of sediment resuspension on E. coli concentrations in streams

2007 Regrowth of manure borne E. coli after rainfall

12l 3. Timeline of Novel Concept/Data included in the APEX Bacteria Fate and Transport Subroutine
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e Microbial fate and transport module
‘

Partitioning &

% runnlltrlnsporl

‘ mlﬂ'll in water
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12! 4. Research procesure for microbial fate and transport module development (Hong et al., 2019)
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LOE+0
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Calibration Evaluation

12! 5. Observed and simulated E. coli concentrations at the outlet of the watershed showing the model
calibration and evaluation time (Hong et al., 2019)
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