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6/1@c7i 1 @lo@u4-nnLvi@ithi (10 frzi,m) 

1.1 11,i1EY1.!g-l*u.-tict.i9 -3 -nifilwvioanTiAanohlriliiivilmorgeu Lor,@61ne-ii4lidtoLvantavii@t 

1.7-an141,14nlon-miiriEnn5ii-annifilo (3 flZ1,11.111) 

1.21@`6'.ulEJA-nl.na-)En@ln5vium..Inlwialdt,Latugio1114Vrt.riliil 3 mr,u-run-15511d-rtad-11`Nlinl 
g 

- oLactA
-  41.o' 

m0 (4 ntutru) 

1) Washout 

2) Leaching 

3) Dry deposition 

4) Bubble Bursting 



1.3 1)V1J1MailrlA'f114f1.1t 6ot4m4tutloillonlactildvaidthiln -ifiu (2 finitu) 

3/14 

1161 2 1V)@t4in11.JVi@i:ticri (21 fravuu) 

2.1 rmiLtilthturviSTOuCilouluummil 6ihmi566A1`nia@EJ Lor,a-15ar,a-mliivAinn1510 66atai5 

Lvirrtaagival5az,imufi-iio@@nTInj-11,k61115 (2 fitutru) 

2.2 ?mlmonlailaru Lota1511,1191wifitiilLtuNayia@EMTInn15%111,4@iwk3twa@idaintiuuthnil 

al5vilaNnOSIP-na.attne,Pulo Lotal5n0.11M1wmiviithi1Innn- 1fiti (2 finazu) 

2.3 i-wryil.it,cticuillLF-19)TIn@ctiajm@la-151,o VO1T11.1g1A/f1J@Ej'111,”1@f1159111:17,11ATUTN5tittlthtlil fl-rai 

vikohlhcoMaill15t-itflmin514111@Buiu (3 fit6L1,11.1) 
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2.4 11-4iliglvi1i1dinfliatiu5lfwb.i9'nrwil TON Etilb.in-ilLm-re,c1;Inuannn-il 3 `tun-momailif 

GiJilm-nilli-JaillInniielokila@lnuA-NiaJlailAnjuLviliicu 50 alaSm dm.rdianmj-ifithlmln4u 
• 

71 1:11111 	 111
of 
 d 	m 200 	 150 ronm 

vioa@la-an5tAigwi'uTilnfluar,uilnnlAvigli@l@`6(ulo (2 praLtn.i) 

A+B 
nrn4tdt91~ t4 
	

TON= 	 
A 

2.5 	(1-6) fYIJW311.11C181,fi0fl'i1l6flEn4@l (A-F) 91@thill (6 fit66111.1) 

..... 0 	1. Blue baby 

	2. Bioaccumulation 

	3. Cryptosporidium and Giardia 

	4. Dioxin 

	5 Eutrophication 

	6. Fluoride 

A. tiliVItrdilrinannveilriVact.4i1A1.7ioal upaccarmm-namtin6i.tioln5rIn 

B. liti@i5HfilviiiLrioioli-Mtillitai,51 

C. fmiNit-IJAulnd-115-A-roolcilvtimimlninculo5RtmanAloactAl@innniriu1,1) 

D. 15fifiCriolnn-iTuilnmiTifill?m 

E. fri5aLiaillucinsuathiormnal 

F. alTtt Flo@lfin150-11,vancunuu-nan5q1almn551.1 66atA1dal5fimm611 
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2.6 latculumnlyvariErm141vi@Vdd (6 fit'611.111) 

- Biomagnicifications 

- Coliform index 

- Pharmaceuticals and personal Care Products 

'

- 

Al  

- 236'.&n,J-137 uati 005@i-11.67;81J-90 

- IR'n'U'11.11V1V, 

eti@ii 3 lvi@u4-nynivi@l.cti l  (26 f1Z66titl) 

3.1 llifi'nvviLlu6n11-6-agfict_4(dn pafi1l1l66tiloiL66IAlfT6raV11rdltLf11/1 66aziAlEn91-1@d-1121al 

LvvidlfilviLoiatthedLnvi In@Eillar, 2 v'haill (4 mavuu) 
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3-2 mahodluafri4j-iffiliiii.rwrNvnPruTurol Lot amillyiialNamtvrtmiotlyuilom ad-Nat 

2 'U51,161111 'Liam 9iwthl uotuvilf7-11,iimolLafrt4ciun9i-2CroPm (4 fizialti) 

3.3 \i@B`ulEJR'nantanut@l419-ig`ti'd (6 fitiititi) 

1) Maximum Contaminant Level (ma) u Maximum Contaminant Level (MCLG) 

2) Endocrine-disrupting chemicals 

3) Best Management Practice 
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. 	.• 	. 
3.4 Tineon-151)5tdru Total Maximum Daily Load (TMDL) /1@1 NO3  -N Loading 6M1M11,f11.1t1111W9 

1411A1,00\91`019511171 1 (12 nr,LLtiGu) 

rTivicumli 

- dlli.flujird32-iivi 30 x 106  m3  

H'mviliar iti6n1 NO3  -N ludllLrrujiNinfiviti 0.003 kg/m3- d 

- nwuTurn5collihinvuludllvitnYlao NO3  -N lfii 0.0001 kg/m3-d 

1.11v151-wi'IRTILLiartited@l NO3  -N liAll -inviti,aaTuVwilainfiti 0.005 kg/m3  

M5141 1 TMDL for Total NO3  -N Loading 

Scenarios 

1.an-i-LtNcCicu (Base Case) 

2.nn5aon-151M@E NO3  -N 

touAin-157A6linginnEri1J 

66vid1f1-1iisALLI.ru Point Source 

3.f-m5tolagni,ilunn5 Best 

Management Practice (BMP) 

fT1J1313141f1`161.1061,1rU Non-point 

Source 

4.gl6ilum5vilim71 2 LLati@cri 

3 

@lmocuoiinilioioictid 

Percent Point Source Non-point Total 

Reduction of (kg/day) Source (kg/d) 

NO3  -N (kg/day) 

(%) 

0 2,500 1,100 3,600 

10 2,250 1,100 3,350 

20 2,500 880 3,380 

10 for Point 

Source t 	20 

for Non-point 

source) 

2,250 880 3,130 

(1) 1.14 -11.1w/iol NO3  -N iiina@@yludlli,ficullwi@iit.atainTmlNITI.4 

(2) tilia..ilLer.l'unnwonwill NO3  -N au,i -ilLrruct.linlult=stnairiii.,wi-m-m.artieu6n1 NO3  -N .1,14 

dllLflull1Z1vajln--wiln l.nmicu 

(3) n-15gl6lufmaniacktoil 3 Tg`iiichil NO3  -N 91)-Iiii`wimlmyrt41,kviii @lli 611,1.ii,gruoiatniii 

5tErinanriliwi-i NO3  -N ''.1v,,11n-i-wi-nrwinni aiLLaoeitI n-154'- t,ntincril 3 )S1 ) LLaz,i1LLaolli 

LOtrilAiolaniaiiod1Z@uh'LlioiLC.ikm.wil Total NO3-  -N Zlvilii‘bil NO3-  -Nlcull-4hnil 

1r1V15y1U 
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i@citi 4 lvivu4'gria.ivioltid (12 finitiu) 

4.1 wirwilnillnani 1q3@Ln5 6latn151,6g7molvialmingwm  1 *t.! (5 ntiLutu) 

tim/rwAi 
- i'l Kc  talPutliga.n!iiLlawilLvilfiu 0.95 
- X11 reference evapotranspriration (Eto)6m11.11g1.1 1,300 mm/year 

- i'l Effective precipitation (mm/year) liTtilritu 680 mm/year 

- Naard-ihnill'iuoihriu 3.0 9icuviel-ti  Lot 1 liLviliit 1,600 vi'IYALIJM 

- nitn@i,nivi@'h = Crop water requirement (CWR) = Kc  x ET°  kl.i 

- tQwwi@ivi@li = niu-)otooivi@li - lfil.nartl-wi@l,q 

- n'ict.n@Lvi@i = n'il..nanivi@li/NaNSmi@li 
- 11M.V1@i = cu,-)oLoi@ioliAlaNS919.i@li.  

- n151,6ihl152a.i = nlinamoi + 11-2Lni 

- 4.2 ,i@5.trlERrunun'iTti5:11,27:ru Water Scarcity Footprint (WSF) T@TvitanEntiglgol 1'-iicu toEllord 

LLatAlfrkii 4.1 iii@ii)Tvicuo6A11 cuq-mi,viai.  ilwiii,vilfitiil Consumptive Water Use (CWU) 6m1 

yrtaluthha91,1Av-Toviiiluotwv1511441@ajacithwtaliwwil WSF 6m1vitanningliaoTIM'llii-To 

91511,Lat6p.im sla@ov.J141-  WSF @SunuNan5tvrtmnn- 5141111S@NSvrvitaiuthglim41n -r) 

(7 A:113611 ) 

411,111011411  
V 

WSF = CWU x WSI (m3 H2Oeq/ton), WSI cticui741cviowil = 0.012, WSI C■luff1411419)6692,r115 = 0.067 
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ctioii 5 @wouihnianiolcdd 

5.1 l'non511411.1,m41 BOD vi@nal Tolil-dioLionITU-run1511117v) Toln5tuvilialfiliumar,a-m 

j-nCutil@d-maiEn LLatn56,1iiii-wniugutarlulo5m.41uTULL@LLASluarialatrtliiiilnd-n oa@ovu 

@tetriutilwanTizmukil BOD 61.dmlnal5m5tioulati,1.lo5Rti (7 naval) 
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.5.2111-nai'llivaiLLvilvith (Factory A) ilitgl@Olintuudiji (river B) louquirrtAglikilunwL316) 

winio2daiifilvrta111114-wil La, Da, D, uar, t, tat 

ilo@fyilLvtataludlill@niailfril 2 mg/L @Ili (13 nnitai) 

Factory A 

Flow, m
3
/s 	 0.03 

Ultimate BOD at 25 °C, mg/L 	30 

DO, mg/L 	 1.0 

Temperature, °C 	 25 

K at 25 °C 	 0.05 

River B  

Flow, m3/s 	 0.3 

Ultimate BOD at 25 °C, mg/L 	10 

DO, mg/L 	 6.0 

Temperature, °C 	 25 

DOS, mg/L 	 8.5 

kd, day 
 1 

0.055 

Q
w 
 L + QL

" L =  "  
a Qw + Q, 

Q DO +Q  DO 
Da  =D0,  x'" " 

D 
tc  =t = 

1 
—(1– --2-) 

D, = [(kd x t x La) + Dai(e kat) 
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66afti 6 191@u4-10-11.191@TIJil 

6.1 vInimjan-aomum-AammainlyrillaillialmfilouilNoirANT-2d-11 4 	1 

fr151viasnljivialnkrj-laltm./Lad-nlvumliimmila d-n.leon1511,9ymiljni%Laollo151111 1 

liwynnu19151-ruqt-unTorolurvidlj-ii-Au (o15-mil 2) 114-1--1 (8 fitLictru) 

(1) qt-unlyrd-Siugiatan-rigo@Outhmtivilo (11;h:ingfrutuilmAvi@uallim151111 3) ( 4 fiziari.l) 

(2) lo51intiKin.iumnv1llT@lqfutnyalit517t1.dGltral6ordia11.l-maoovulvTti5l5n15fi 65tfuluiN65n 

Lmatanwm.Jilnivqwn-nArj-i (4 finiim) 

71111 1 atrmu-ru9y)oulltruartnaluu:i 
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.• 
SB 1 thnintwitnaota,171.4 @.a-14 

SB 2 	1vi.nit.ruovnt 
`4J 

SB 3151tivaluivil f-nTthnt-11@talt @.1@talr, 

1..e6TV 

SB 4 Lywulai-ruaFrialfl5 
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01151411  1 Nafn5ltnymviii'l 

74159ri6v1@5 SB1 SB2 SB3 SB4 

DO (mg/L) 4.7 4.4 4.5 5.2 

BOD (mg/L) 2.9 2.4 2.1 1.6 

017-14 2 tnnaifi-nittaaulqmolil DO ut BOD 91111/11561,111J5t1,11V1qtlifYTIN1119111.1frnlithtlEndi 

rrmiltni 
tnaBlifilmuoaullo 

1J5t6f11/1 2 tl5tiLi11i 3 

man-mtailthttnviqt-un-nArdlmaJn-n1,41thr,tuvti 

thr,tml 4 thvtf1nl 5 1J5t6nvi 1 

DO (mg/L) L'ficulAivnli 

555aJ631 

6.0 4.0 2.0 

BOD (mg/L) vticullivrm 

52.161r1V1 

1.5 2.0 4.0 - 
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6.2 winvioln-mi.1a1591r,fi-A1-Avalcdif-JuRS 	.io'ctriEh'i@li:in159i-wr.run15@d111.5 Iomni-)01-rulo12111 

L'Won156-ificuT,LLan-mJuLtjotrumaiill oa@ovuinAcutlan-rolgln'n (4 ntLitru) 
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