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4 11@ll 1 1VIVU4nOraNi@llid (10 fittiVU) 

1.1 1@5ctJ'IERT1111/11.1'1EATrlf'l sustainability LLarinwincvqnnn sustainability L-114lun-Monn 

vicolunfminidi (3 A2.1611.1c0 

1.2 lo6'linufl-yilrvilnEy121mtcu-rtxnwi@Ilit,Larialo111,0cu--icA 3 nazt-3unnii?hu@d-ll'hIcunn 

mar\ivti O 	l (4 fit 661.a.) 

1) Washout 

2) Leaching 

3) Dry deposition 

4) Bubble Bursting 
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1.3 li@cunonaiViAc&Nt Lotlirdlutloill@nnactiuL'huLafIllln- nficu (3 At1661A1) 

6 iel 2 ln't.i4'IonLvi@Vdcil (20 fir,Lart.i) 

2.1 fr56ailthtulcdlcdtacNctitt6LvlctIri Ltua-i5Ln-ruaa LLatanwtnulivAinn-ilo LLata-n.  

Lin-yta@ut-itatanENL'o@@nTini.1-IIA'ad-il'h (2 AtILLIMI) 

2.2 ?mlmonlalLviu 66 tan 
 

anwO,Lloil t-12Stoilm-antctSiblrinn-nfiet,! (2 Ar66UI.1) 

2.3 irwv-Y12..ntIA-11LrloTIn@ct42,,,imala-nlo u,w41H-ragh41Q@Eill'Iwi@n-14-1LCitontnituucti5tlin 

Lot Tct-ftfucCin6111-ILSEALcuculliliannno 1@t`clirlEJ (2 fitit,cuu) 
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2.4 1:1-11.ignvi'uo,cdInRaavuil.nR11.1R-n'Nn TON 6111Ltunn'ILRice,vin`jciarinn--1 3 lcun-lwma@l16t1' 

1Jilinmjcwij-Jod-minncia,o6111C@Tnawa.11,211A'nunfi-Ificu 100 	
4l  

nScuin.:hriL@w111-1 1-2d-ill'al_liLw 200 ‘.ia'Smc.ii'lL,Yinfiet.i 100 laSAm 

vioa@lanl.mt;lignviutqctiInRuatcuilsAbl&Rlaculu (3 ntwuu) 

A+B 

	

TON- 	
A 

2.5 Iffutli41 (1-6) (111.JRE12,J111.1r1Eliii4 €fl'illILF1EPAi@l (A-F) 	(6 fitlAtiu) 

	1. Denitrification 

	2. Eutrophication 

	3. Fluoride 

	4. Dioxin 

	5. Cryptosporidium and Giardia 

	6. Biomanicifications 

A. 6-iculcuct1llntarintyinIciXcNuilSiloal aceLrloRrialolink@lm0,1in 

B. LciY@IR 1171171-11,1,121L4viv@li'A@EinlIcua51  

c. n-itli,Siculnad-mw&rd@l116octIni.cils @lRnni.111,11mLvuLLatriaalAioi'alsinnalcui3Ii 

D. NO3 	> NO2 	> NH3/N2  

E. friatalni@la-aii4Lii@lR-InnnTullnRmetiratilawkbii'ln -r]  

F. a--Aflonf-In-ILN-131,12nunTai,cu-runnqmeinvimT.] Lo,eivilcuFmdoLM1 
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2.6 1@tcur1EflTimill1n@l4nvi@l.thl (6 FIZAVUU) 

- Bioaccumulation 

- Escherichia E.coti 

- Pharmaceuticals and Personal Care Products 

- 

- qiL671E1]-137 Lot 8VIELIAE.J11-90 

- 

/loci 3 	'1@li4ntraivi@lctiel (25 nr,LIVL) 

3.1 451.1,41-)-11.1vilnE6n14'6nLact-A1191,1-1 

LLIAlfinL.tioLoiatthtLnii Llod-wt 2 611WEinl(4 FltlAtIti) 
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3-2 lEJrw11-]atirilLafib.jnfict/7-aiLF191N(r4inuaeyricol LL Lacilv-AaNamnfroi@Tecuttnm 

2 tiTtLf11/1YLLeol`11-26-11 LLatiavlii-uctImmaii.b9uni-]@Einli-]EJ 	miLuu) 

3.3 1@‘61inEJR-rivninEmlgnvialciid (6 wa6u11) 

1) Oxygen Demand Waste 

2) Endocrine-disrupting chemicals 

3) Best Management Practice 
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2‘ 
3.4 flfiNann5cdtLilti Total Maximum Daily Load (TMDL) Tal NO3  -N Loading T@1@nlidutr1Lnill 

cvn-IALLaolllanY14' 1 (9 fltigUti) 

69141401i 
v . 	, 0 ,,, , 

- €'11Lf1W11.1thlrIM 20 x 106 m
3 

IT12..flAiLiiii.Aal NO3  -N ludn1Lfitijniiinixicificu 0.003 kg/rn3- d 

- nwirrunnwinAuTtAiludn1LficuctIna NO3 -N IA 0.0001 kg/m3-d 
. 

- IrimytinflTil.JAii.Aal NO3  -N Ita7nTinvitLaantiNnorinfit 0.005 kg/m
3 

ornilii 1 TMDL for Total NO3  -N Loading 

Scenarios 
	

Percent 	Point Source 	Non-point 	Total 

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

NO3  -N 	 (kg/day) 

(%) 

1.a.fmeNv_iu (Base Case) 	0 	 2,500 	1,000 	3,500 

2.fr5aonnTdai NO3  -N 	 20 	 2,000 	1,000 	3,000 

loEJLfilinn5ciTlAVtin<QminEfit 

LI,v1filLiloLL'ut Point Source 

3.nn5mAlabir16r,11,dnn Best 

Management Practice (BMP) 	20 	 2,500 	800 	3,300 

ritiLvolfinn7ouvut Non-point 

Source 	9d  

4.gnalcunnwilii@ii 2 Lovtial 

3 	 20 for Point 	2,000 	 800 	 2,800 

Source LLat 20 

for Non-point 

source) 

**1@cufi'riniuoieith21 

(1) lctin.a.na6m1 NO3-  -N 

(2) einbjklyr:runn5affram NO3-  -N alevidnuicuctinnnulu5tutqw41-7curwryall.411Alien1 NO3  -N 

(3) n-a-11,Cun-n•aniaitIbli11 3 MV'111,11 '1 NO3  -N 	 einiliVILLLviar7a 

1..//Eitnanriiiiii NO3-  -N 	 act;faiol=r8nninvgl.rvil 3 1g) LLatilaiolli 

Lekrinalaoliafr&@FinZaEriaMiActioiGuolin Total NO3  -N 	 NO3-  -Nltilnrin'rlin 
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ioci 4 lviocugnfinwi@Iliij (12 ntiaru) 

4.1 wirwinni'lnoLo@i- vprwilgiLiat11-2LnilmfAukmln-n. OvvitanuctingLao 1 6iL 6iatcrwin-2 

ol@icOmitoiywmlnn%SvnInITtAngliicu 1 h4 wan 1 Lat aigoluthgli 1 Diu IRErmeNwiTt,biE 

flfl'l (9 fit11141.0 

fill4L01111  

- 1 Kc  T@lAAJfig212:11,d1 -11,1fi'lf)jcU 0.95 

- i'l reference evapotranspriration (Etc)) TNcd'IgL 1250 mm/year 

- i-i Effective precipitation (mm/year) cl_htlrIU 673 mm/year 

- NaNSmingvt1-12%Lviiiiti 2.5 hoiehLT1 Lot 1 liLvinficu 1,600 V15'11LLM 

- fli'11201@illi @i = Crop water requirement (CWR) = lc x ET, 9ieb 

- cuq-Janili0A = ni'L-3aLniviek - IfilintutYrwi@iA 

- nigtn@o-laicrIrwitd = nict.r2ol@ii@IA/NaNSvii@i, 

- cuq-3@im@icofrcolica =1J.,- @ol@i. i@l/roNSvIvi@i) 

- -2a@i-t 	= ni'ct,r2v@iyOicoliw + cuq-2a@iypimiw-i 

- viva-)ElingLao 18 Diu N'IllilYt,rdigliPuU'll  3.2 -cticw ntm 1 Diu Lot LaJgoIctAingad 1 Diu 

- ctliaTc[A-16131cuU 1 6icu wan 1 9% LotaJgolciAingL 1 Diu . `1fl'1 35,000, 2,300Lot 15,000 tovi 

- fm'Ao-2vailVw3td6m11-llvtigaiu ntim Lot aoILlingl YPoLurit:nlMunnn-n. NS  

yitanniigLaoLvi-n% 
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,..,' 	 Q., 	. 
4.2 Nanuevrtnunall (mid-point damage) anan5nientiapinE (end-point damage) 6dOlfl'15 

901 
6rouRavunmav6fInn5 life cycle assessment goati519ifil (3 At1L1.11,) 

chili 5 @loocuiiigraniehid 
5.1 'ilon5i1AILLM4-1 BOD viawn 121111-illmar,j-A1-un-mIncUjo Tnlml-illtanwnicumoli,anE 

1,11nluladndm LLatn5tilit -191i-u@LaariletAmmiactquLL@LILLivatianElviI-41nn-) 	@ovi.1 

@Scu-lu5lNarntlicu@in BOD LltalnnanwniumALatleulmlvu (7 ntiltrt.1) 



	 5lii1Zncrn141 	1 1 /14 

5.2 I51111gii'lAviaiLwilvtill (factory A) ficigl@E)itit,MLLI.iji (river B)Io8qtunTonlriciie.iTt.4friTL1161 

rIrTii@klacifTiviuoWliwirwil La, Da, Dc  Lor, tc  1,02i 

Ligi011,1;lidrucl in@@nilLvtiatanEthill@nleif/nrin 2 mg/L cvi@lai (13 fitutiti) 

Factory A 

Flow, m3/s 	 0.05 

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, m3/5 	 0.5 

Ultimate BOD at 25 °C, mg/L 	15 

DO, mg/L 	 6.0 

Temperature, °C 	 25 

DOE, mg/L 	 8.5 

kd, day
-1 
	 0.055 

L QL +QL 
= ww rr  

a Qw + Qr 

Q DO + Q 
Da  = DO; 	 r

DO 
 r  

Q. +Q, 
=t • = 1—(1 — Da  

kd 	La  

D, = (ctLa+Da)(e kdt) 
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6 lvi@cuinon3.Ni@l:t.lil 

6.1 -iiptioajannFloviLviy)wi@tqtunmjnaijnanEOlouilNoLficu6i-26-11 4 vwilItS; 1 loullFiwil 

n-151va6H11,1-Avanneucilnal?iyitLad-i-AviuvrIlfwavil@ ei-nzon-15'1LR5-itvij-n,Law-15-1111; 1 

v-inv15-ilLui5,EnufunnTalriluivallil-lean.1 (v15-111-4 2) 	 RtiLtit0 

(1) ji t-ucil -lcorti-ntwiatanniNo@Oct,rd5tiLmilo aictInFinyiLilucugwatalITan5-1117; 3) ( 4 otian.) 
(2) 16'6.'cu-16q-/ILLoin -1166@lqn.)11-nAillneuiLmkt,.1-ILLatctrinEctiwa@ovuIvi16Mn-i51-fiCiEculLi@lCiuti 

Lacumn,iyonlIJijul_J5,11wcn-oryi (4 Fir, LIAM 

Si 	1 amtVitg-2E1-111121-iallinanucu:i 



ciJ%-,Lnvi 

qflaYlcolin 

SB 1 ctinnunLywcu-wtqtYcu 

SB 2 viki 1 vi.nNuaLnnt 
281 	8 

SB 3 151qucunalvi n1Tthni- i@ont @.laant 
tdyi8-ra 

SB 4 LcoFlunagricua?Ilanm @.Fibinp5 

'11 	
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oil-mil 1 Naim'iLm-inih'i-i 

cormiloi@i 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 

2 LnuMmunile,o6m1 -1 DO at BOD piLfmactilthtLnylunnciArj-wiLmthtIE.Actl 

IAM'Si 
LiimfirTncnollqo mlin-n. atilth-61nviquni(Onvinlini5/6tithtlEnictl 

thtLI1Y1 1 cLitiLtIvi 2 thncfrvi 3 Ihnlill 4 thtLPY1 5 

DO (mg/L) Ltul,tivriL 

5Wil'A 

6.0 4.0 2.0 

BOD (mg/L) LttaliVIL 

55Wy1F1 

1.5 2.0 4.0 

3 qN,f1TIA11,1'1 t-U at-1117J.IM'AncuF.pirictAILTVillila 4 anTri 
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6.2 vInLvIgniwianwai-A1-Avalt,dlYnuRg 	 IoEvl,i-)um61ot)111 

Litlan-Mifi'uT,I,LallafIllj-41nalT3 ntLitAtO 
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