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1 - U. S. Environmental Protection Agency
2 - Clean Water Act-CWA
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1 - Water Quality Criteria
2 - Narrative Criteria
3 - Numeric Criteria
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1 - National Pollution Discharge Elimination System
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1 - Ecological Integrity
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1 - Biochemical Oxygen Demand
2 - Zero discharge
3 - PL92-500, 1972
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1 - Cost-Benefit Analysis
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1 - Antidegradation



¥ e

' Ko
Loy, WS> Jeo! g mad







rr Lailiyy, 2¥Uss Jow) g pudlio — oguw fad

SUS Y-y

looa YT )b sd 5 g5 4 bgye cilize Sl 5 loj Jelse i cilises slaailng) gl Jooi LB ()50 o5

oy CoS ddlaio )3 il slaodls daailesg) (2VLags cd )b Clalllas )l wlbag; b e Lulyd 5 g (63959
1l dlge sl et 4 barye Glag pSmenad ) Gl 4 S8 (gl 5 3y50 (o8 Sledbl daaild (gilo Jao ol jen 4
cde alal) Glgn b Sed g0 326 ;K00S0 b ]84 by bily) (silo e slocdld o S o (el 1) il milie oy

3,5 e 1y ST S Olyss  Alagy 4 (639)9 slrosy YT 5L e (Jsleo

Lailhag,) 2¥Udgs o )l ,00 Jolge owyp g (2wl —V-Y
@Ydgs Cubyls s sl oY Slabl gl Sl moa W1 (G)US)L g wlsag) Of CudS o Jglae —ce abasly ol
SRy 9 bed halen oloj coud (Bos ((lyz S 0k Wile (Sojd il Jelge @l iy ol sl Ay, Sy
£89 £ B Shy nl »egdle sl (0plSitip 9 Sl (il 5 g ey (Bl jeS] Ao ) —plierd
1 45 gloglsl lon 4o o Has] LB kS ylgn s )3 358 55 a5 ke sl el et 3 b 55 Cilie (ol ST,
1345 BOD/DO " gl STy b alasly > Laseiie yal ol bbn ol 305 o ytiSTy 5 40 s ol Unos¥T (650
5 (SOD) gy (lys ()5S 5 puslSeis 5 BOD by (oS Bpme sla 25Ty il oo Jolono ()5S] clile

8l oo Golo sl (bl (23lgn g jiwgid Wile (5enST (el (Sl STy
O3St 3 1y Bazls ol 336 5 o3g oSl wlidg, 53 aos VT L Jlisl " lgs sl o ele (S ysb &
oo ¥ U] g o8y ] (oSolayian Lol ot YT solie (6o pusis 5 ke 0 Logsye Jolye ol i o ey Joloeo

-Q:ANJ‘ 4)[}.)9) ).)

¥l aulie (g S5u9 - V-Y-Y
g5 ol @y b g ol adg> waw y> O S (iloJre 53 ois Lol I (S, - glalali o g (glalalls oo
5 ot oMb clailiains g Uy lo Lasuie e Sy 1 ol Ko oW ol b b 5 0T plie
85 cul g3)lg0 sl Sl ot i pMlacl 390 Gl Ll & Sl e 90 (0 3 4 g wldg, 3y nino
e (lalali e wlio 95 0 Pl =53l Dllg Wilo = B39 )3 oy (S 025 13 syl Ades e il ()15l
&9 50 ol » Foliie g e ol SB 5 Sias (xbo (S35l9n 5 5yl G (o) slac] Sl el Jols S0

g0 0dipdy (ol CuiS p (Folite )BT Crge o5 cunl (S (Sogll wie

1 -Dissolved Oxygen

2 - Sediment Oxygen Demand
3 - Fate

4 - Point source

5 - Nonpoint source
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1 - Best Management Practices
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1 - Low flow
2 - Steady-state
3 - Travel time
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1- Total coliform

2- Escherichia coli

3- Fecal coliform

4- Fecal streptococcus
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1 - Refractive
2 - Carbonaceous Biochemical Oxygen Demand
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1 - Nitrosomonas bacteria
2 - Nitrobacter
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2 - Deterministic
3 - Seady state
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- Temporal and spatial resolution

- Simple watershed loading model

- Continuous storm watershed simulation
- Design storm watershed simulation
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1 - Simplified Analytical Methods
2 - Simplified Method Program for Multiple Dischargers
3 - Center for Exposure Assessment Modeling, Athens, Georgia, USA
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1 - Stream Water Quality Model
2 - Stream Water Quality Model — Uncertainty Analysis
3 - Reach
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1 - Water Quality Analysis Simulation Program
2 - Hydrologic Simulation Program - Fortran

3 - Agriculture Runoff Model

4 - Basin-Scale



TMDL i85 (2 Y295 (sl o 5 L yin) oy = o)l S

V)

dINS-BINN X[ x| x| o] & % ol o
4dSH XXX e XX X X XXX X X X X x | x| x | x| x ﬁ)hﬁ.ﬁ o{«:hJ
SdSVM x| x | yv| o] | x| x| x | x| x| x x ol o « G D (Kl qepa® Lo o) (e [ K9 ol ener v
TAR-TVNO-3D | x| X o % x x| x x x x| 1596 omgd g
VN0 | x| K Ve x| x| x| x| x x x| x| e AP 8 HRE R D
D .
; sp
g 1 x
ol S 18lalelxls s (212l 2| s |l B2 2 gl S
or 5 2| S |S w Z| S| O : ' |2 "
r a an BI2| 8|8~ |28 Z2|2 (= ! w.w «w, = "w" gy ™
=] Nuw Be) au
th <

b 3 (- e ov ey (<550 o e




ailssy, 2 Yb3ss Cudpb Clallho slaid)

124

L oUlgs 51 glaoMs b Jao duglie -Y-£ Joao

o (g jlwdmnd glauyl 8

Sl gl
9 (Fewly
(Eom ) lis ]

o 3 [ ot boonds

CodeS (5l el )y
o

(s
SIS ,L
Jgd L6

sy
Jod B

u.gi LETY)

Jse

sl Vs s

> £BOD DO

58y _ s‘.) gaJl>
‘5."3/“ CBOD NBOD | s «Slsge] L “:&J
S . - . el 2l T e
‘L;fbbl}tb wb 9 L;ld.]am a Ls‘”b s QUALZ2E
oM ‘ o Slelait & ljgy yiite
iy Slgs dd o ¢ iidi | odlo du (gL o
R frons -
X ) ey Jls; | e CBOD DO
Sy e 7R Do molie S5 e
(s o ol DO €BOD BOD| il i «Sligal ¢ aSs . i CE-
Y cols g9 (gldais basdly| caw | Swelud | QUAL-
clale dlge ddy i & i y2ulS (Sl L;lm’l&)” ’ RIV1
oMy S . ) Sldais e &g
. Sl —gdse S Oiars clawd
Sl
sl Y @y Jly;
) 4 DO CBOD | Lss,IS BOD DO
W5 ’ 55
i dJ)J ¢ Solis I gy @ Leob | sasie mlis <S5 i
oo Gl | Copen | o o oSl L] s 5. 9 :
clale (LY ) P ) L . slalsag, s
N QU5 ¢ Fiaw gid ) pad «lyio S | sldai e A g
U Gl | clisg)
Sl
slp Y e Jlg;
£BOD {NBOD
‘)J”.\,.m DO
R AR | 9
o S5 Ol Jpo BOD DO L | L P
oy o5 T s Coll | ddale L 5 S5
e | eeler | o)l g e | gl | T Laddlyl o | (Swelys | HSPR
clale L . @LM» .)l}o 9 9wy . . ‘_5144539)
Sl | S (2lsd 3S]
¢ 1“"9“"”" :)*Z.w}é
—Lg:);bc .)I}O d~>)>
Sl
Iy Y as o Jlo;
adg | S8 Js3 .CBOD DO <
FEPSIRA CBOD .NBOD ; saaio wlie | aSd * Multi-
W yon Sligel NBOD ol ] e | b e SMP

lys 51 DO
s

045 03439y

L;\c\]a&

dld}l&bﬁ)




TMDL i85 (2 Y295 (sl o 5 L yin) oy = o)l S

128

(Rhesa) e o)
X306 (K9 o s
58 & epy s ol e goppay oo oy 6
e ¢ 3 e o (@3 | QR qr v eve | qr $7 v dow g3 e | o | g oo ek
ocko o | Qe or o (e | L0950 6657 | (qpo o) @ AL H|D oo™ 0107 o Y | o ol | | o H Db (bt (oo
20 gq | FrFT o0 € ol oS € {eo—tre AT | 0@ qog T v 6| AT K|S | |sneED v | oqeio g a0 S erie™
gasym | TP 508 R qT grama | X0qR (7 | e (LoD | g SRT ST cop | D (7| 2 e | R0 gda (o
e ¢o|
astlq?
<roev[ove oS 1
et S b qe (@3 s o em¥a v (713 e
Loy efonqe | Kqerom | @y emeD ey | 00 K9 o ol € i ol | [ N 6 (3 Fe
acko (= Aerligr e | 6% ™) D (o S0 | o goa” 7 (5w ¢ <0 IS ED o | e oo (0 6
.._/Hw%uu P Ceqee | (eAD) B Joem(|] o6 HD ao(uatne) | e AT 66 cop | oo | 2 e L0y g (P
<
Qo oS o
Sl i o o)
S b5 qeom” 1 as¥@? | S0 7 (e
e o™ Qe a0 #P en? o6l ARe™D 6| R g FHD e €
o | O o qt) O g o+H e ] o ¥ AC Fov (73 e | qri <vie” 0Q wre
FL M| S elonqe Py | Kqeoe | KD g (uadne) | RO ol f ¢ g el (™ g9 (o
pcbo > [A(6exBsy ) s €| €6eNq 57| e e XA | o0 dog’ (¥ 0| e o | S (3 b (6
32vnd | T Ceaw | (e) ¥er® o e o € oot (LoD | yopo Q0 6Cess cop | o b o | €2 e oo (0 € [
ovp e e 6 g Frl6in S | B 60605 | €2 650 s

b 3-3 oqeve ov 0 qjce ST 666¢5) el



Ve

ailssy, 2 Yb3ss Cudpb Clallho slaid)

(6<v: qeom” whjeme ™ |95 @)

. Cbeqer 6 & astia
Afoms §henaq ¢ 66 oy A0 b
dINS-DINN T Seqev ro el 6 T {0 fro 6 oo «2 e’ € e acl
A (X5 (U
(g o ol ro
o <bfop fac 2l K| o Ang® e
e | e Al 6 02 SO A S
e @ e g S gal | e 57O He”
per 0 | B [ R o] | eqrie ke | o o gin | Kb E g | A0
qasH | TPw | e Kl | okl T | oY 6o 5o o K40 fvo € oo
o e wbjermer Frl6lng™ o lbing™ 57D | e 6660 | €2 650 m#

[P <ré[? 3-3 o o gjcemS) 666 obfe !




ve TMDL 4/ 13 (2 Y365 (g0 ko 5 L ylsy oy p0 = o)l Jord

e S Sy (wlwlpr e il Ao —0-£ Jou>

ol | g lyslee slasl » s A= o -
e i sy [ o i | g iy @lie | sasio e | iy a) B
BOD Job CBOD o | BOD glahdi | ( 5ouzm (yivl38
lj (il e Sl s
+ . X A . X X QUALZ2E
x x . . x X CE-QUAL-RIV1
X X X . A . X X WASP5
x x x x x x x HSPF
. . \Y X Multi-SMP

Dg>9e (S g X

(J2e 4 (699)9 &b Ol 4 () 0 pasuite ¢

D90 (5l Sla —(gdie dlge 5 1> 1 A

Doudise Jo iy o gll 5 (639)9 )b b (eSS ysbo 4V
D Jdo Wil o Kr > Kd sl L @

cswlislgn 1agd +

"CE-QUAL - RIVI -1-Y-£
(RIVIH) SKaoliyg,dem o iaslodd S Jhoy) 95 51 Jdo sl (cloailisg, Soolisd plad g (sim S S S
03 3 6)5s5 Johio Jo b RIVIH (elang s 4 5 45 (RIVIQ) Ll S Juo g 39 odlits] it sl o o5
5 Jobre 5350 (Jolxo ol wlind s «Sligel (JI (59525 «)5 BOD DO dod 2395 o bl oo 0l S yuiie

sl a5 5 "USACE j CE-QUAL-RIV1

"RIVMOD -Y-Y-£

Shial 3 s S 3 ) gw)y clale 5 by Jsb @ & Cuwladliag) 3 gw)y Jly (Sueliadg)id cgds e
35 5 oozl 3500 DYNHYDS sly slanS olsic @ wlgie Jhe cpl e chmog oloj Job 5 also,
5 RIVMOD .58 o)lS zupo (538 gy ool DYNHYDS 5 a5 las o s34 sy cslive »» RIVMOD
<ol a5 5 CEAM

1 - Fully dynamic one — dimensional riverine water
2 - US Army Corps of Engineers, Waterways Experiment Station, Vicksbeurg, Mississippi
3 - Basin-Scale
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1 - Better Assessment Science Integrating Point and Nonpoint Sources (BASINS)
2 - Soil and Water Assessment Tool
3 - Hydrological Simulation Program-Fortran
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1985.

Technical Guidance Manual for Performing Waste Load Allocations. Book 11: Streams and Rivers.

EPA-440/4-84-020. September 1983.

Technical Guidance Manual for Performing Waste Load Allocations- Simplified Analytical
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Streams. September. 1980.

Introduction to the Clean Water Act. available at: ttp://www.epa.gov/watertrain/cwa/rightindex.htm

11- OST’sBASINS Home Page: http://www.epa.gov/ost/basins
12- Technical Support Document for water Quality-based Toxic Control. EPA-505-2-90-001. 1991
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Environmental Systems Engineering, Rich L.G., McGraw-Hill, Inc. New York, NY, 1973
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