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ABSTRACT

In the past, readily available off-the-shelf water quality models have been

adopted for use in Taiwan, where many rivers, particularly upstream portions with

steep slopes and rapid water velocity, are known to receive significant BOD and

ammonia loads from domestic and industrial wastewaters. These loads are

characterized by excessive strength (high concentrations and wastewater flows) —

often with great spatial intensity. As a result, a different modeling approach must be

adopted to address technical challenges associated with modeling for water quality

management in Taiwan. In this paper, the WASP modeling framework was

configured for the Danshui River with the enhancement of spatially variable kinetic

coefficients in the water column. Field work was conducted to directly measure

these kinetic coefficients to minimize model parameterization and to reach the goal of

developing a modeling platform for use in Taiwan.

The results of two water quality modeling studies are analyzed to demonstrate

the technical challenges of river BOD/DO modeling in Taiwan. In the BOD/DO

modeling analysis of the Chungkang River, the point source BOD loads to the river

are potent enough that using CBOD, or CBODs as the surrogate shows little

difference in the modeling outcome for the Chungkang River. In general, model

results of CBODs match the ambient data closely along the river. Modeling the



Danshui River, however, is a different story.  First, CBOD,, instead of CBODs, must

be used to characterize the varying degrees of potency and ultimate strength of

organic carbon discharges and thereby as a surrogate of BOD loads along the river.

The model calculated CBOD,, concentrations in the river are then converted to

CBODs for comparison with the BODs data for water quality management purpose.

A subsequent study supported by the New Taipei City, Hydraulic Bureau was

then carried out to conduct long-term (20-day) BOD tests at 16 sampling station

throughout the Danshui River watershed. CBOD deoxygenation and ammonia

nitrification rates were derived from the lab results to yield spatially variable kinetic

rates.

The Danshui River model was then enhanced to incorporate the sediment system

to track the fate and transport of contaminants by expanding the 1-D configuration to

2-D configuration. Key processes include settling of suspended solids and

sediment-water transport of dissolved oxygen. As a result, sediment oxygen demand

is no longer assigned but automatically computed by the enhanced model. The

enhanced model is also incorporated with real-time river flow and pollutant loads over

a 24-hr period, along with tidal period at the downstream boundary to perform full

2-D dynamic simulations of CBOD, ammonia, and DO, suspended solids. Results

from this modeling framework are expected to be used to develop pollutant control

Vi



strategies for water quality management.

Keywords: dynamic water quality modeling, spatial variables, de-oxygenation

coefficient, sediment oxygen demand (SOD), WASP model.
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KikEE & TS /gt k& -efex i % (photosynthesis & respiration) ~ 42 ¥
(deoxygenation) ~ & it (nitrification) ~ %t & (denitrification) ~ # i* (mineralization) ~
4 {84 & 4 £ 5 (net growth rate) > fiz & -k #8 75 #: (advection) ~ 4 & 4t g (dispersion) ~
% k% ¥t (adsorption) ~ i *% (settling) ~ # & i3 (resuspension) ~ B ¥ % & (decay) ~
# % § B(SOD)* @itsdl» 4T3 Ly X B Air kR AR T LT
(transport & fate) -
Lung, W. S., and Light, R. N. (1996 b) & * WASP5 4*%+ Old Women Creek 2_ 4%
L pr AURE 4 AR AP o AN KR BRI 2 @@?];:E;?ﬁ% RN F e kA
—% '3 i (Nelumbo lutea) ~ 3/ ~ K ¥ & Rk B2 A [ 6 /2N 2R 4F - 5 ~ Bix
F 48 % > 257 7 12 Old Women Creek B3 ¢ £ % % a2 g2 7 Pl B 7R
MENFEHF P e R G A RE Ry S VR AR R
SRR B AR “,% PLE 0 R (SRR RBIZRIEE .
L2 el L (R 95) 3 E s L RN F o AR e LR R T F
MMz £ ™ BATIHLFR D MR TERRESHG SRR T
22%% BR-CREFAM CLEFERFEFHEE I BB RS ST
REFFHME FERAL N THFTLP AL RIGIER o
Kuo, J. T, Liu, W. C,, Lin, R. T., Lung, W. S., Yang, M. D., Yang C. P., and Chu, S.
C.(2003) /s * CE-QUAL-W2 3 F X KRBz p & &7 A 47 > 11 5§ 1 & ik >
RACKR LG KR 2 Rl R SR w A R R A R RS > BTk AR
PR CRRZAE C&F BB ESFacAEE SS2HE T RTEPZ
R B RAFRRBEREARTRG 228 > BB BN EFARERRE A
o ERUEF AT AR ER 0% PSR R BT LR
KRR RIRE LD P
Kuo, J. T., Lung, W. S., Yang, C. P, Liu, W. C., Yang, M. D., and Tang, T. S. (2006) & *

CE-QUAL-W2 % + -k B 2078 Sk B2 i (32 (74 45 » 10d 4 2 & chifs »



FARBE R KR 2 R 2 %RFE > R vkl B L8FKERT
£F BB ¥ Ea AR oSS XM LG KT RE RAE 2 KBS
ARERIZRFHN 2 28 0 B R BVEFRE BRI A4 ZRMUEF S
P B E IR AR 30~55 % P ehmkis A f R R BT LR PR
[f&cd 1 g A& o

Chang(2005).% & VIMS # i -k 32 45 ~ SWMM 22 WASP 5 4-%F 0% ~
Chesapeake Bay 2. Back River » 2. PCBs i3 4 » % B 3 ‘a# it PCBs /7 % &2 @;ﬂi%]ﬁ:
790 O3V % s 'O LK T fim(water balance) ¢k BTN IR & A~ 2B FF T
(solids balance) @ #& v %t ~ 70 "E & £ R F 4] ~ 38034 BT fir(contaminant mass
balance) : 55 %% ik BEIF £2 = 38 (source and sink) 2 & 2R A BB R S ] o 5V R F
= = R (salinity) &2 R FF 2 o A7 o mm e Y 2 @ﬁ%]léi’iﬁ“i% Fdglte o £
v~ PCBs 2. & 2 57 ~ % ~ ¥ 1 ~ p %R E 4] > = = PCBs i Back River
PSR N o A

Yang, C. P,, Kuo, J. T,, Lung, W. S,, Lai, J. S., and Wu, J. T. (2007) /& * RMAZ2 &
WASPS = E€omit i iBF 2§ 2B L 2 B8 k2 iy ke RERT 2 ié;ﬁiﬂ
B TR ATR R AT A RHERN F A AP R OR FRRT 0 B ER/
LR Rl it dap it S Aokl 1@@?]1?5?%7%%3: KA T s X RF
TIREGN R U R SRR Y2 X T (R > WS IRG S E a2 R A
ﬁﬁ%ﬁ%ié%*ﬁ°

Liu, W. C., Chang S. W., Jiann, K. T., Wen, L. S., and Liu, K. K. (2007)4* 4}/# "

EERFAY 2N B R BREE R RIFFM Y 2 N IR

AR o e T RRCRT AR B 0 B B 2 MoRIEORFRGY 0 RO
K@ kP (8 FRBIESITRECRBRPENCRFAR) AR PSR EET R
R %&Wwﬁﬁﬁh7ﬁ%ﬁﬁuﬁé’%%§§%ﬁ% RFTRAZHCS o
ARG A o S BB LA B ERTAR  ATRIEY LA A
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KR A P PR R BT RFREIRE S BRI IS A T
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Lung, W. S., and Nice, A. J. (2007) & * CE-QUAL-W2 & WASPS5 > 1€ 2 &

Bl fdR 0 fEt Patuxent P v &% ey £ B FRGFE T o N EES 2ok

PR E R W RN B S Bt 0 2D R M @2 e dcie Y~ BOD 2 42
FIE% g g2piier  REAMLS 2DER ~ BRELAFLARZ FH

EF BRI P EF CHHBEANL SRR AL RRTFRE

AFTE Y o s Patuxent ie v Az & & 22 & & 2§ 2@ A -~ Nottingham £ Broomes
Island % & &2 &k 2 BB ~E¥% 2 a5 F HRBF EAEARSRE SRYF

B SN  R Y AR A ELEET o AR 2 2 R RT R L
iR

. Chesapeake Bay % i A PR i w /K #73
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Nice, A.J., Lung, W. S., and Riedel, G. F. (2008) 7% & 2 -k F#-3% » 4 & * 453
Rk gKRERE > BT 4 (T A (AS(V)) ~ = A (AS(IID) ~ 7 AR A (MMA) ~ =
A 7 4 (DMA)) % Patuxent ;7 v @ﬁ%l—%i’iﬁ%‘ BN RPN R F F kP ;sfr@ﬁi%l .
L ER S SRR S T ,%:/Edvﬁqp;; T @’ﬁ"*] T* ~ = ,%k’d’rmgz_i % ~ MMA 27
DMA 2.2 7 & (CH3) ¥ » 23 2l fh 42 s T | L 1E™ % o 5t
ST B EES Nk MMA Y DMA &7 /it 4= & & p Chesapeake Bay
TR W ORI TR @ 2E D P 5 S 2 RS R S R KR s g ek
P R BABF L& kPR R R 2B g JEd S T S e Dokl
S Sl SN

Chris et.al(2009) s * CE-QUAL-W2 » #£34 + = Bl 2 jo - ip & 2 A g K fF



iR 3R F P Lake Coeur d'Alene- 54 Spokane River I Lake Roosevelt -
FREETSY 2 AR A RE S F ks B RE P 2 TERBE
B> e = Grand Coulee Dam a2 PRI K = fogg fe » i (7 & R FT2 2 K
Bood B3RS %A 0 B CE-QUAL-W2 ¥ 2 X A 454ei ip ~ KB SR E K2
TER T -

Parsa, J., and Etemad-Shahidi, A.(2011) 3 7 #£ 338 A) ~ K2 BRI M > HA R
(salinity) » &7 © i # A& (alluvial estuary) 2. % % » & * CE-QUAL-W2 £ =
Mozambique # p Limpopo River ~ Nuanedzi River~ Changane River~ 12 2 Elephants
River #rfe &2 7 4 -REH > BR*Afer R r R iEE > FHBAR » &
HERLHWS) ~ i g ~ g ~RFE -~k ~ RRR TR MNZEEB L
AFX 5B PE Z2BRE>FERASE G FRAPM SN MRS AKX
R AR E S

Delaware River /i £ B € (2012) o 2001 = 4= > 17 WASP % & DYNHYD # f&
RIEHON LA AH O B Y ¥ 4 i Delaware River ¢ PCBs @ﬂﬁ]%}&#‘li
DELPCB #5¢ » #i##° ¢ 7 /@ T P Delaware Bay & Trenton NJ » > £ %) 133
(5 241 2> 2) > ek de @ 7 Schuylkill River #2 Christina River o < i75x ¢h
DELPCB #i55¢ ¥ > ¥ &4 fi 4 & B ~3 I 53 % 5 fige PCBs «1i# ﬁi%](advectlon)

2t §7(dispersion) ~ i7T "% (settle) ~ i+ 4 (erode)£? 12 2 A kR B2 # 65 -  DELPCB ¥» >

“Er
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7R 3 1
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TS AN
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i 7 a4t 2 PCBs > % PCBs ikt fé#F

(homolog) -

Xiong, Y., Alarcon, V. J., Martin, J. L., and McAnally W. H. (2012) % & SEDDEER
(Sediment Deposition and Erosion) i #) & #% #-f o5t 82 WASP -k 503 > 3 B 7 0
# e (silt) ~ )4 (sand) ~ 5 fa e ¥ 4~ (floc) v 2 1 4875 4 4~ B (containment) 2
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B i 5 K 180 % % 51 4 (drag force) ~ 3 Jis 4 (sheer force) ~ % o i 4 (surface erosion) ~
/A (deposition) ~ £ R i¥-(resuspension) ¥ 2 58T - F34 5 A& T AR ET Ak
s B KRR RE A R TS o Bfs P PR WASP « EFDC &
WASP_SEDDEER % 3 féi#ic{® #5% » #5t Mobile Bay 2. % %% £ p,p’ -DDT in#
Ak s i 5% kror WASP_SEDDEER £ WASP~EFDC #rig & 2. 7 B & # &2 & ¥ 8
AgF AR o

B o8 EaEmy (A 88)X Ak imd L =R =N AkP s REE &
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% o
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(2nd-order Fourier Series) 3| ft 2. PF g {4 s » L T 235 A PR PEPF 5 o s
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RGE SRR R E S A EE) s e 3 (EKE S BOKGE S § R A R~ D i E)B
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g~ R T QUALZK 2 2 5 SU% ~ % B % KRR ATLR R
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30211 SAE R R TOEA

L4 (% ® 87~101 #)

. TIDE B AR R FoRE R FoRp K A PR PF I
(C) (%) (mm/?* ) (F ) (%) )
1 16.3 79.1 93.0 1020.2 14.4 74.5
2 17.2 79.6 149.5 1018.5 125 81.1
3 18.8 17.2 156.5 1016.3 13.9 97.3
4 22.2 75.7 166.0 1013.1 15.1 100.9
5 25.5 75.3 227.6 1008.9 145 121.6
6 27.9 76.8 345.3 1006.0 16.1 116.5
7 30.0 71.3 205.5 1004.9 12.3 1795
8 29.5 73.6 340.7 1005.1 14.6 192.0
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> F 23.3 75.9 206.5 1012.6 13.8 117.7
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e < EE FTRGE
g}Fé‘_/‘;‘
@ *EE Z R TR ¥ £ %
IR ZHM | 2R | RiE By & e ¥ ifs T | AR | BES
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-2 0.4 3.2 2.9 104.0 13.9 5.2 27.3 19.4 21.2
= 6.5 6.1 4.4 105.3 17.5 7.2 18.9 13.0 5.4
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12 0.9 459 14.8 278.4 220.5 105.8 111.0 571 35.3
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gy 4
L “,"
) /-- e \‘ 3 niw
v R [ N * ~~"Yian County ’)r
- Eme Hsinchy /N - { / ® Loadey
ta‘/ Eme County / ;«"‘)- o ’ " L bodiing
“u | Sl ) /
/r'av %G \ v L ra Dongshad b d
Kiy 258 : A 7 S o Y,
o s Wedang N Wve
chm" . /
w X

BT ERIRETE
0 SSEE

B 2.3-1 A kPinB kST wAF B

lik-kPpimB s 2EcEe%

kiR 2RI A r Bich 6,573,449 A > E E E 1187 o E P TR

GE 220 A d T £ A AR E 178 Rz o 2R AL RS S WA

AR 2 YmB R B2 MWH(R 101a) > #-5 4 &4 %4 25K~ £RKE2 & A

KEZ A BRAFL 2B R 504232 LB 54 E R B 504233
FHRAPLARL EF AP LAFLER R L

PR & ELEIRG L
PrARIFL R

d 2 frig b7 okiP iz 4 E54 44§ 4 BODs ¥ 262,938 kg/day ~
SS ¥ 262,938 kg/day ~ NH3-N 5 47,329 kg/day 24 =3 4 # <& & BODs & 145,507
kg/day ~ SS % 141,298 kg/day ~ NH3-N % 29,224 kg/day ; 4 m 2 » 4 kP > ink
B4 8 k2 % AR & K 43t 38%~46% o it T ¥ Bk 2 BODs A 2 £ 4
26,133 kg/day ~ #:*x & ¥ 18,086 kg/day > SS #& # & ¥ 101,027 kg/day ~ #x & 4
75,126 kg/day ; ¥ wE Bk 25 2 VR F X 26 %~31% © inBE dkc -k 2. BODs
A4 % % 3,778 kg/day ~ #2x & ¥ 1,555 kg/day > SS 2 2 & 4 4,250 kg/day ~ £ 2z £

% 1,791 kg/day - NH3-N 2 4 & % 364 kg/day ~ #2x& ¥ 152 kg/day » 3 $c /- kis
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4 4] & 9 58%~59% o
FER kP2 2ZALERE S S AL AL ERT BODsiF A E IS
BERETE 5190 %k R B X A F Aok 9%ISSIFA R 2 BE R TR TI%

BB B R FEERkZ 28%

2232 kP rin B AT AERY 5
. A2 £ (kg/day) #xg (kg/day) ] 5 (%)
i BODs SS | NH3-N | BODs SS | NH3-N | BODs SS [ NHs-N
4% | 262,938| 262,938 47,329| 145507 141,298 29,224 45% 46% 38%
¥ 26,133| 101,027 —| 18,086 75,126 — 31% 26% —
L 3,778| 4,250 364| 1,555 1,791 152 59% 58% 58%
£ 3+ | 292,849| 368,215 47,693 165,148| 218,215| 29,376

ST ERKRRATRS A BRIF TR kA E 2 A
%233/%\1\13}_‘/11 [54’&/47\"]:"?

- A2 E P R
BODs SS |NH3-N| BODs SS |NH3-N[(BODs| SS [NHs-N
~i3iE 63,353| 111,102| 9,445 46,949 72,778 7,656 26% 34% 19%
FTIE K 71,899| 85,330 12,449| 40,149 57,309 8,809 44% 33% 29%

K57 102,404| 115,812 16,919| 43,316 60,856 7,935 58% 47% 53%
PR il Nyt 55,193 55,970 8,881 27,152 27,270 4,976 51% 51% 44%
+ 292,849| 368,214 47,694| 157,566| 218,213| 29,376 — — —

W
il

2AFEFAREIGERS

CFEMB 2012 E A r g 1308 4 o A F R ERFET2F0 Y o T
1A 75 T AR AR IR E 97 R L o G M A E AR LS AL
LB EE Aok 234 977 o

o0 g
d i E .

i

5740 A Bik4 BS54 A4 £ & BODs 4 5 52,050 kg/day ~ SS 4
52,050 kg/day ~ NHz-N %) 9,369 kg/day » # %5 4 £ £ % BODs % 40,849 kg/day ~
SS 4 39,535 kg/day ~ NHs-N 9 7,620 kg/day ; =+ j# ;%24 /&5 -k 273 L) 3 g 4 3

19%~24%z2_ & - ~ % ;X% ¥ B-k2 BODs 2 4 € ¥ 10,516 kg/day ~ SS %) 58,167
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kg/day » ¥ % B k 2. BODs #:2c £ %) 5,731 kg/day ~ SS ¥ 32,821 kg/day 5 & & % &
EEERANRF L 43~47% - ~ %55 $ahc-k 2. BODs 2 4 £ % 787 kg/day ~
SS % 885 kg/day ~ NH3-N % 76 kg/day ; #t 3z, & BODs % 369 kg/day ~ SS % 422
kg/day ~ NH3-N & 36 kg/day ; = j# ;%53 dahc-Ki5 4 V] 3 9 52%~53% -
FLAFENB L AL ERERE RiFALASER T 2 BODsF LB A
Aol ] 82%E % 0 B RF F ROk 17% 5SS IEF AR U F F AR TRk 52%
AhB o B LA EF R 4T% e AR RF LA R R0 235 2 £ 236
#7577 0 H ¥ BODs f fm Bt ent jRPRER LB FE T FRRE BT UL
FEIR A ke BAHRE K AP E AP E 2R g bt
K BODs fojm & & < B 5% 2 80.6%;NH3-N § 7 & fie~ et i R ik B
SRR CEREUE S 20T 7 ERoRkek s AT R R E F ERRP S b

A Rk NHe-N fie & 4 <3582 75.4% -

5234 AL L EAAEA S

A2 £ (kg/day) #x g (kg/day) VR 5 (%)
L BODs SS NHs-N | BODsg SS NHs-N | BODs SS NHs-N
475 | 52050 52,050 9,369| 40,849| 39535| 7,620  22%|  24%|  19%
% | 10516 58,167 —| 5731 32821 —| 41w 43% —
3 787 885 76 369 422 36|  53%|  52%| @ 52%
&2 | 62763| 108561| 9445 46,440 71,605 7,656

LR RACRRRITR Y 3R A F Y REH O AR A B H 2 R
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% 235 *f % BODs i3 4 iRA 175 %

Pl A BODs § i= | BODs %3+ f i#=| BODs BOD:s
R i ) / 3
s (kg/day) (kglday) | # & 1) | B3t (%)
BEA
N 8,324 8,324 21.9% 21.9%
(z 7% Bf 4 -k 2b)
& B ok 6,580 14,904 17.3% 39.2%
¥ PUE 4,255 19,159 11.2% 50.4%
@ g5k 2,515 21,674 6.6% 57.0%
Frih oK sb 2,335 24,009 6.1% 63.1%
B = 7 1 1 . 0 . 0
AR K 2,270 26,279 6.0% 69.1%
L KR 2,258 28,537 5.9% 75.0%
e 2,124 30,661 5.6% 80.6%
. U S 1,488 32,149 3.9% 84.5%
7R i A 3 1,327 33,476 3.5% 88.0%
¥Rk 1,125 34,601 3.0% 91.0%
B AL (L) 943 35,544 2.5% 93.5%
B P U 819 36,363 2.2% 95.6%
BoAECK) 592 36,955 1.6% 97.2%
G ekl 486 37,441 1.3% 98.4%
Ip1sEkM
203 37,644 0.5% 99.0%
(£ 774 -k =b)
iR 175 37,819 0.5% 99.4%
Pk 102 37,921 0.3% 99.7%
Fricdd ok 80 38,001 0.2% 99.9%
Bk JE
38 38,039 0.1% 100.0%
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%236 % Fi% NHeN J5 4004 178 %

) NHs-N § # |NHs-N %2 |  NHs-N NH3-N
Ry - S i 2.
(kg/day) (kg/day) g B)(%) | R 3R 51(%)
R
R 3,734 3,734 28.6% 28.6%
(z 7% Bf 4 -k 2b)
¥R PR 1,487 5,221 11.4% 39.9%
R 1,458 6,679 11.2% 51.1%
&Rk 1,399 8,078 10.7% 61.8%
CAREE S 1,024 9,102 7.8% 69.6%
FRalkm 760 9,862 5.8% 75.4%
i ok b 608 10,470 4.7% 80.1%
B AR (AT 529 10,999 4.0% 84.1%
R N 457 11,456 3.5% 87.6%
* & PV RR 403 11,859 3.1% 90.7%
o FI RS 397 12,256 3.0% 93.7%
DN 3% VR S 272 12,528 2.1% 95.8%
Bk ECK) 126 12,654 1.0% 96.8%
Bk R
1 (R ) 103 12,757 0.8% 97.5%
wE Rk 100 12,857 0.8% 98.3%
ROk K 81 12,938 0.6% 98.9%
Tedaikn 58 12,996 0.4% 99.4%
(& A7k 2k) ’
X ERK 55 13,051 0.4% 99.8%
FTEE K b 21 13,072 0.2% 99.9%
¥k 8 13,080 0.1% 100.0%
3R EGRELFFERE RS
FRGE (3R 3E)2012 & A o 1728 4 0 Al F £ 83309 o0 H Y

HTH R 184 RS TS B 36 R 0§ MATRIE (3R HE) 2if

BAES L2 AR RE R EArE 237 457 o

i

5 ¥ Ao 3Tk E( 2 FEE)IEFLAA E A BODs 4 5 68,965 kg/day .

SS % 68,965 kg/day ~ NHs-N 45 12,414 kg/day > 4 %5 % £ < ¥ & BODs 5 38,033
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kg/day ~ SS ¥ 44,215 kg/day ~ NH3-N %) 8,795 kg/day ; #7/k % (2 # 2%) p a2
B k2 AR S 4 4 29%~45% 2. B o 37k E( § B £0%) % ¥ A k2 BODs
& 24 & % 2,575 kg/day-~SS ¥ 15,961 kg/day> ¥ ¥ & -k 2. BODs £ £ 1,969 kg/day -
SS ¥ 12,925 kg/day ; FItFTRE (F R EE) PR EERKZFAVIRFHS
19%~24% ~ - 373 % (5 B $:%) 3 fuh-k2 BODs 24 £ 4 359 kg/day ~ SS 4
404 kg/day ~ NH3-N % 35 kg/day ; £ < %, ¥ BODs & 147 kg/day ~ SS % 169 kg/day -

NH3-N % 14 kg/day; A7 75( 7 B % 7% )F Fohok 23 4 415 5 5 4 3 58%~59% -

FEARBE(ZRFE) B2 528 ER% %5444 Em 7 »BODs

N

BABEAFF RG] 96%EF 0 B EE ER KLY 4% SSFRE A E
AORTRBL %R RF o RX I T EARL 19 % AP RF AR AT R AL
2.3-8 % 4 23-9 %777 » 17 BODs f jm & #u ht jn R ix B 5 L dd ke BFF
foksb s BEESITFRR RSP o RS ATREY DRERE P RPREE
bR Rk BODs foF R AT LS E 2 83.5% ; BODs f i B fiuk ek SRk
RliE B & Lekdd Kb~ F 275 -3 FHokab ¢ foddRap ~ Ao ke~ ¢ R
fhokbrs 2 EEH ke bk LRk BODs fF £ b ATRERE 2 82.7% -
2237 FRE(ZREFRDNBLEALERE LS

22 £ (kg/day) #c g (kg/day) FR (%)

BODs SS | NHs3-N | BODs SS | NH3-N | BODs SS | NHs-N

= 68,965 68,965 12,414 38,033 44,215 8,795 45% 36% 29%

A4 2575 15,961 — 1,969 12,925 — 24% 19% —
Y= 359 404 35 147 169 14 59% 58% 58%
£t 71,899| 85,330| 12,449 40,149| 57,309 8,809 — — —

LT ERKBRITRY A NBLF Y T AR B E A AP
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4 2.3-8 AT % BODsi5 %R A 154 &

o BODs f j= | BODs %3+ f #| BODs BOD:s
Ry - e i &,

(kg/day) (kg/day) g B)(%) | R 3R 51(%)
B ELURI & 3,273 3,273 17.7% 17.7%
Rk 2,980 6,253 16.1% 33.8%
§ 1% 2,603 8,856 14.1% 47.9%
R UM 2,423 11,279 13.1% 61.1%
v fed ok ak 1,563 12,842 8.5% 69.5%
AT YOI OBk 1,378 14,220 7.5% 77.0%
¢ R Aok sk 1,203 15,423 6.5% 83.5%
K Ap 4ok sk 847 16,270 4.6% 88.1%
A fodh ok b 797 17,067 4.3% 92.4%
7k 494 17,561 2.7% 95.1%
BER k2 304 17,865 1.7% 96.8%
NS 208 18,073 1.1% 97.9%
R l-128mm 120 18,193 0.7% 98.6%
e SNTE L 1 108 18,301 0.6% 99.1%
%9 oK b 99 18,400 0.5% 99.7%
w5 HRES K 50 18,450 0.3% 100.0%
TRGES LA 9 18,459 0.1% 100.0%
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% 2.3-9 #7Jk % NH3-N

i T A i

j NHs-N § 7 [NHa-N %2t 4 |  NHs-N NH3-N
R A o 1’8
(kg/day) (kg/day) g B)(%) | R 3R 51(%)
L w4 ok sk 2,523 2,523 24.3% 24.3%
A 2,072 4,595 19.9% 44.2%
L Rk 1,064 5,659 10.2% 54.5%
IS L N 852 6,511 8.2% 62.7%
Ao ok xh 837 7,348 8.1% 70.7%
PRk 707 8,055 6.8% 77.5%
iR 540 8,595 5.2% 82.7%
T EE 428 9,023 4.1% 86.9%
%:a#d: ks 399 9,422 3.8% 90.7%
FTOE PO BRPEK 380 9,802 3.7% 94.4%
FE kb 258 10,060 2.5% 96.8%
FE 112 5L/ 99 10,159 1.0% 97.8%
ERE I 75 10,234 0.7% 98.5%
ESNTELR 69 10,303 0.7% 99.2%
v Bk 52 10,355 0.5% 99.7%
R R 28 10,383 0.3% 99.9%
TR L3R 6 10,389 0.1% 100.0%
4ABEFPFHERERS

b i

14826 7 5 o

TiE B B 19 k2

o8 %% 4ok 2.3-10 #77 o

d /ﬂ\%% J-%"Jf‘?, éfﬁl—‘;ﬁl oL

93,932 kg/day~NH3-N

%) 16,908 kg/day: 4

#2012 & 4 T K 234 F 4 0 Al E R

LT i R TR

1,014 'Z"'\’ _j_El ¢ 1 r;%l'

42 AR

5444 & BODs 4 5 93,932 kg/day ~ SS 4

7575 422 E & BODs 4 35,506 kg/day ~

SS % 34,660 kg/day ~ NHs-N 57 7,930 kg/day ; #hFs im # &5 -k 2 % % H & & 5 4

53%~63%- & 1477 T % Ak 2. BODs & # £ 1 8,361 kg/day~SS % 21,755 kg/day -

¥ ¥ k2 BODs# ¥ ¥ 7,754 kg/day ~ SS 5 26,132 kg/day ; 2157 & % ek 2

AR F A

45

T 7% £ 157 5 $o Bk 2. BODs 2 2 £ 4 111kg/day~SS % 125 kg/day -




NH3-N % 11 kg/day; £ *x %, & BODs %) 56 kg/day~SS ¥ 64 kg/day~NHs3-N % 5 kg/day ;
AP R Kok 2B AR F G A 49%~50% o

FLABRPFPARZ SLAERERY RFL A2 E AT BODs 5L E LA E
Aol o ] 92%5 R 0 B A F Ak 8% SS 5B A BEE KT Rk 81%
B AT EFE LAk 19%e AnkF AR AT R Aok 2.3-11 2 4 2.3-14
“tor 0 B¢ BODs f e BN AR EERRE EE S PEE S 2 ARk ATH
foREE S R E R (CRE) s P i R AT R R 2 B R R s LR ks
SPUEE AR RS PR AR K BODs fFE b A KPS E 2 61.4%;NHs-N
BB R R R B S EE S RTA RS S NEE S NP R B (CRON)
Lok s Xk ERP R S ABE S BBIE S T Mok S 2R
KRB kfhokah o P L URERKNHe-N £ r 8 & ARPRE 2 61% -

%2310 ABRPRB LS LEA RS

2 £ (kg/day) #x g (kg/day) N 5 (%)
BODs | SS | 4% |BODs| SS | £% |BODs| SS

ety
ey

4 E 93,932| 93,932 16,908 35,506 34,660 7,930 62% 63% 53%

2 ',i 8,361| 21,755 — 7,754 26,132 — 7% -20% —]

N 111 125 11 56 64 5 50% 49% 49%

£t 102,404| 115,812 16,918 43,316/ 60,856 7,935 — — —
R ERCKRRITHY A MELF Y RETH O &AL RE2 AP
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% 2.3-11 # 5P BODs i3 % A 475 %

o BODs f ## | BODs %3+ f i BOD5 BODs

(kg/day) (kg/day) fodm v B(%) | R 5 5i(%)

% 2,319 2,319 12.4% 12.4%
MR 1,404 3,723 7.5% 19.9%
ENETE R s 1,300 5,023 6.9% 26.8%
A4 ok b 1,205 6,228 6.4% 33.2%
M e oK B (i) 1,115 7,343 5.9% 39.2%
LA TP G 3 876 8,219 4.7% 43.8%
AT ok Eb 768 8,987 4.1% 47.9%
e R 712 9,699 3.8% 51.7%
4 R4 ok zk 659 10,358 3.5% 55.2%
< BUE (R LR ) 655 11,013 3.5% 58.7%
A oK 501 11,514 2.7% 61.4%
e B4 oK b 495 12,009 2.6% 64.1%
ME - ok sk 433 12,442 2.3% 66.4%
A 421 12,863 2.2% 68.6%
&IB 4k xb 386 13,249 2.1% 70.7%
E Ak 364 13,613 1.9% 72.6%
PRUE S VR 341 13,954 1.8% 74.4%
AR R a8 330 14,284 1.8% 76.2%
LSS 326 14,610 1.7% 77.9%
B ook 278 14,888 1.5% 79.4%
BBk 273 15,161 1.5% 80.9%
TR AR R 2b 258 15,419 1.4% 82.2%
E L4k 249 15,668 1.3% 83.6%
R 240 15,908 1.3% 84.8%
S P RE 236 16,144 1.3% 86.1%
T Hgh kb 220 16,364 1.2% 87.3%
E: JUTE LG & 218 16,582 1.2% 88.4%
A BE 206 16,788 1.1% 89.5%
< B fhoksk 202 16,990 1.1% 90.6%
AT I G 3 153 17,143 0.8% 91.4%
AP 69 LI R 143 17,286 0.8% 92.2%
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4. 2.3-12 A 1Ki? BODs 5 % kA 7.5 % ()

Rz 24 BODs § 7= | BODs % 3§ i7 EODs BODs
(kg/day) (kg/day) fo et 51(%) | R 61(%)
& 4ok b 131 17,417 0.7% 92.9%
IR PLE 115 17,532 0.6% 93.5%
AW 758
N 112 17,644 0.6% 94.1%
P55 R F?
&35k b 110 17,754 0.6% 94.7%
a5 ag R (R F i) 107 17,861 0.6% 95.3%
2 Hdo ks 89 17,950 0.5% 95.7%
e 86 18,036 0.5% 96.2%
(A Faim A B 0%) ’
% B ok b 84 18,120 0.4% 96.6%
oA B LERK 81 18,201 0.4% 97.1%
AR 55 18,256 0.3% 97.4%
B oK s (R 50 18,306 0.3% 97.6%
TF ok 45 18,351 0.2% 97.9%
R 3Rk 45 18,396 0.2% 98.1%
CRRE LR 45 18,441 0.2% 98.4%
B B 3ok 2k 43 18,484 0.2% 98.6%
R E N 40 18,524 0.2% 98.8%
BB db oK (IR BUE) 39 18,563 0.2% 99.0%
N~ E 37 18,600 0.2% 99.2%
FaLi b oK 2 27 18,627 0.1% 99.3%
SV S
3 24 18,651 0.1% 99.5%
(i@ )
B ruE 23 18,674 0.1% 99.6%
g A 23 18,697 0.1% 99.7%
5 1 Bk 18 18,715 0.1% 99.8%
FEJh oK 16 18,731 0.1% 99.9%
5 5 4 21K+900 % -k 11 18,742 0.1% 100.0%
TS B ok 7 18,749 0.0% 100.0%
B o ok b - 18,749 0.0% 100.0%
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% 2.3-13 A 107 NHeN 75 iR A 47 5% %

. NH3-N £ & [NHs-N %3+ § i NH3-N NH;-N
(kg/day) (kg/day) g 51(%) | R 3 51(%)
% 978 978 11.6% 11.6%
Fra dookosb 637 1,615 7.5% 19.1%
MR 608 2,223 7.2% 26.3%
e s R B (PRi) 476 2,699 5.6% 31.9%
ENE LIS 350 3,049 4.1% 36.1%
A E ok 345 3,394 4.1% 40.2%
i F 3ok b 341 3,735 4.0% 44.2%
X BUE (R LR ) 324 4,059 3.8% 48.0%
Bk 304 4,363 3.6% 51.6%
I Hf ok 288 4,651 3.4% 55.0%
AR A 275 4,926 3.3% 58.3%
R 229 5,155 2.7% 61.0%
B ook 208 5,363 2.5% 63.5%
A G ok sk 205 5,568 2.4% 65.9%
TR AR -k b 203 5,771 2.4% 68.3%
R L & 188 5,959 2.2% 70.5%
BBk 182 6,141 2.2% 72.7%
IR IR B 181 6,322 2.1% 74.8%
A oK b 166 6,488 2.0% 76.8%
4 R4 ok b 152 6,640 1.8% 78.6%
&% 4ok 2k 141 6,781 1.7% 80.2%
EE ke 140 6,921 1.7% 81.9%
NI 3 112 7,033 1.3% 83.2%
ME - kb 108 7,141 1.3% 84.5%
ol dh ofoxb 102 7,243 1.2% 85.7%
AP I G S 100 7,343 1.2% 86.9%
ATk ek 93 7,436 1.1% 88.0%
R 86 7,522 1.0% 89.0%
dr ik kb 77 7,599 0.9% 89.9%
& 5 Jb ok b 77 7,676 0.9% 90.8%
JRIE S 69 BLIF X WP 71 7,747 0.8% 91.7%
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% 2.3-14 £1K7 NHe-N 5 2R~ 47 % % ()

Bt 24F NHs-N § 7 [NHa-N %2+ § = EHg:N NngN
(kg/day) (kg/day) gt (%) | R 3 51(%)
X ATk 64 7,811 0.8% 92.4%
ELHACE AT T 57 7,868 0.7% 93.1%
HE S ok 56 7,924 0.7% 93.8%
E Lok ok 55 7,979 0.7% 94.4%
TR LA Kok 55 8,034 0.7% 95.1%
B 4 oK 2k (SR ) 46 8,080 0.5% 95.6%
& Fé‘ﬁ, 755 41 8,121 0.5% 96.1%
F# 5 R F?
Bk 37 8,158 0.4% 96.5%
FEN -k 36 8,194 0.4% 97.0%
B B kb 36 8,230 0.4% 97.4%
ok sk 35 8,265 0.4% 97.8%
ety - g
(1 2 i 16) 32 8,297 0.4% 98.2%
HERE] SRk 32 8,329 0.4% 98.6%
Nk 23 8,352 0.3% 98.8%
w4 B LERK 17 8,369 0.2% 99.0%
N R 17 8,386 0.2% 99.2%
Yk 16 8,402 0.2% 99.4%
3 A 4ok b 10 8,412 0.1% 99.6%
Wk ok (R E BUEL) 9 8,421 0.1% 99.7%
@ j;i'fgoo 8 8,429 0.1% 99.8%
X E ok sk (EORH) 8 8,437 0.1% 99.8%
T F kb 5 8,442 0.1% 99.9%
Pl kb 5 8,447 0.1% 100.0%
BB PUE 2 8,449 0.0% 100.0%
T puT K 1 8,450 0.0% 100.0%
HEL T K - 8,450 0.0% 100.0%
- - 8,450 0.0% 100.0%
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Sik-kirdin A i ERS
ke AT 2012 £ A v ) 120 F A A F R E 464 jo P T Y
I 135 RE 5 TR EE 0 R 2 o 3 MACkE (AiR) 2B LS L

2G4 E SRk 23-15 4T o

d A&7 dokim(Am)4 B34 44 £ & BODs & 5 47,991 kg/day -
SS % 47,991 kg/day ~ NH3-N % 8,638 kg/day » # %5 % # < & BODs ¥ 23,537
kg/day ~ SS %) 22,888 kg/day ~ NH3-N % 4,879 kg/day ; % ki® (&in) 2 B35 k2
7B AN G A 44%~52% o kokie (Ain) ¥ £ A-kz BODs & 2 £ 4 4,681
kg/day ~ SS %) 5,143 kg/day » ¥ % A -k 2. BODs £ *x £ ¥ 2,632 kg/day ~ SS ¥ 3,247
kg/day : Flptik-kim (A5m) P a F EA-k2 BODs~SS 5 2 ¥ & A g 5 44%
% 37%e % Kim( A )G fak-k 2. BODs 2 2 £ % 2,521 kg/day~SS %) 2,836 kg/day ~
NH3-N % 243 kg/day ; #c 4, ¥ BODs % 983 kg/day - SS 4 1,135 kg/day ~ NH3-N
X 97 kglday ; F]pt ik -kim (RoR) P oA E fekk-k 2. BODs ~ SS ~ NH3-N i3 % 1]
F 9 4 60%~61% o

FEMRPAMNIELAREREER ®RAFALE AT BODs5 % E
ARFERATE B 8T%EF 0 A AL E R AR 8% SS 3 AR A EE KT
86% % BB > B 2R ERKZ %o HkPARLITERKRFTLEAFTE R AL
2.3-16 2 £ 23-17 #7772 ¢ BODs f B~ chd R Kz A 5 - £aEg @
ok~ ad FRBCRI) C Rk P BRE L FR RS PR
BODs f i7 & & i kiP 2 in it 8 2 87.9% 5 NHa-N f jm £ 4 cht jngt kPl e B 4
S EERE T RIEK @ E KRR Lok o bR LR NHeN
FE KRR AR E2Z T97% - m - e LT KFTLE AT E AR
23-18 2 % 23-19#7m » H ¢ BODs f fm £~ cnd jig Rk B 5 vg* B kb
ITRFUES R EPUEZ B FPE AR KBODs g FE L D EmEEREZ

91.9%;NH3-N f jm & fe* end iR P i B S 783 B Kb 8 38 < T HUE
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IRFEE PR LR KNH-NE FE S - EanEE e 2 99.3% -
% 2315 XkP (An) MBAHESLEREES
s 4 £ (kg/day) #2c g (kg/day) T
R BODs SS ES BODs SS % ¥ BODs SS E
45| 47901 47901 8638 23537| 22888 4879  51%|  52%|  44%
T%| 468 5143 | 2632 3,247 | aa%| 3% -
| 2521 2836 243 083 1,135 07|  61%|  60%|  60%
£2+| 55192 55960 8881 27,152 27,270 4,975 _ — -
T EARCKRRTRY A PREF Y TR wR AT B2 A
% 2.3-16 % k@ ~7n BODs i3 & h~ 4758 %
b oA BODs § j= | BODs % 2§ f= BODs BODs
(kg/day) (kg/day) foaE v B(%) | R 3Rt #1(%)
gAY
. 6,703 6,703 34.8% 34.8%
7 Rk
SRR
o 4,772 11,475 24.8% 59.6%
(i)
E‘i”*' P 3,046 14,521 15.8% 75.4%
L 1,240 15,761 6.4% 81.8%
B ER R 1,165 16,926 6.1% 87.9%
AR R A 669 17,595 3.5% 91.3%
ELNRIE 1 I i 442 18,037 2.3% 93.6%
% 4k 2k 331 18,368 1.7% 95.3%
e & 3ok = 315 18,683 1.6% 97.0%
BLg PUE 279 18,962 1.5% 98.4%
- AR R b 183 19,145 1.0% 99.4%
EE b okk 124 19,269 0.6% 100.0%
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% 2.3-17 #A-ki@ A7 NH3-N i3 Zh s 4758 %

NHs-N { j7

NHa-N % 2+ f 7

NH3-N

NH3-N

(kg/day) (kg/day) foa vt B1(%) | k3 51(%)
ZEEEg
) 5,258 5,258 39.6% 39.6%
RN
Wi 5 R
) 2,824 8,082 21.3% 60.9%
IR U 2,493 10,575 18.8% 79.7%
ke 574 11,149 4.3% 84.0%
- 567 11,716 4.3% 88.3%
B 3ok 518 12,234 3.9% 92.2%
o 4ok 2k 308 12,542 2.3% 94.5%
RIRLEE R 252 12,794 1.9% 96.4%
EE ok 212 13,006 1.6% 98.0%
i REELMS- 122 13,128 0.9% 98.9%
Bk 83 13,211 0.6% 99.5%
* AEd ok b 63 13,274 0.5% 100.0%
#2318 = £ BODsi3 L RA 75 %
Rl 14 BODs f# j= | BODs % 3+ f i BODs BODs
(kg/day) (kg/day) foE vt B(%) | k3t B1(%)
W A R 2,544 2,544 51.7% 51.7%
T PR 1,005 3,549 20.4% 72.2%
X REGE-F PR 500 4,049 10.2% 82.3%
B3 471 4,520 9.6% 91.9%
HEELH S
(i ;; JJ: :) 240 4,760 4.9% 96.8%
S R ]
) 87 4,847 1.8% 98.5%
L gtk
’ ’ﬁﬁ J\fh ‘ 72 4,919 1.5% 100.0%
(& RFUEINE)
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%2319 - F5nE i NHe-N 5 2R A 475 %
] NH3-N £ 77 [NH3-N % 3- § 47| NHz-N NHz-N
IR L ,
(kg/day) (kg/day) god e 5(%) | kR 51(%)
VER B Gk sk 1,290 1,290 42.1% 42.1%
B 489 1,779 16.0% 58.1%
X EFE-F F B 482 2,261 15.7% 73.8%
T PR 450 2,711 14.7% 88.5%
[ E LR &1
331 3,042 10.8% 99.3%
(* 3Bk ) i i
gl ]
) 22 3,064 0.7% 100.0%
% il 4ok
7 E R
AN - 3,064 0.0% 100.0%
(" E:i—;b'/}\—‘/nlfi‘“)
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2% AP RTES R

31 Rk FES AL

G E-S R ER sl PR SERAR LI LN R M M U i g
A% HH B FAMEAT P B2 FREREE SIS - ¥4
R TR WK TR S o R R PR o R s @R
FooaniRg > g REMETOTRL LG AT TG UHEET o
AFRRC kR AV RIS T o F A FEEG R RN k2 S R RUF R R E -
PORAET R AR R MR TR R PR AT E LR TG o

d R R R FEELY W AR BERG PR R S R
Rk EE R EFES e P RN K3 2 RehiE K F RS WASPS ~ QUAL2K
2 STREAM S 558 5 4 > H AR FHf 40T
1. WASP5 f§ 4

WASP5(Di Toro, 1983) & WASP 2. { AT » 45413 4 4 0 k4P 2 @4 -
WACE R IF REEY R RTHER S PR R R B BT
B o WASP5 22 DYNHYD5 (K32 H58 2 ji B faliciz @ /8- N i v X 55
kA Rz FE 2 ;N o WASPS ¥ i (7 1D~3D AR N kR BN RE ¢ 5 Y

TR Hor s i BRAZERRIS L A

W
i
v
N
0
3

WASP5 2 -k Jri% & 4 & ¢ 7 % (EUTRO)& £ 14> 7 (TOXI) A i i o

EUTRO ficie i & i &k @@?] ZF L AELE A SRR BF T8

\4—

B EmisE - E2ta LZEEFHBFEALED o TOXI i & gk
FEWCEF EEBEIBF TR R IURY kY BB T 5 - WASPS
KEHS L EE

412 M .

LiFFa P B84 § Bk CBERRZEZF THFERF R
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$ R EA R L S L N 2 2 B dg M A HROR
P e RAF C LTARFIRE R Ry (MESEaia ) 4

FEE P FPBF A PHME T FRBABFEFIE A FEAR

B
Gl mpl GEcE L8 Iﬁ_‘ /ﬁ’-ﬁr”ﬁ WEEZ R M2 I AR TR A
LB EIE S ERE R F Tl RFE RS A F B

WASPS -fc  H5% 12 B8 @ B2 T s B h S AR e
T g

%:—[6UXC+6UVC+8UZCJ+a(Exacj+a(EyaC}a(E 8Cj +S--- (3-1)
oX oy 1674 oX ox) oy oy ) oz 1074

C: iy kR

U: i (THRi &dhe ~8)

E:WHiciidk(T 4 L phe » £)

S @ JR gkL3E (source) & k= 78 (Sink)

X V2 7 ik

t: P

WASPS #o38 #-EpJp & ik KIREF P 2 FF Pl > L #F - BREA

EFE R TR AlEFERN 2 R B G AR 2k 4 Fr ,J(?“r%ﬁ-\ﬁs:,

R TR 2RI H Y & WASPS i e RIZ AN 0 3R i WASPS A E 2

g s R W RETE R UTR BORRER KRR ORIZIE R AR TR
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(2). 1 B3]~

— g

W
.
3
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5
{w,
8
|4
&
>3
(\L;.
I#
it

RS RN T 8 e
)RR oc

A.)a BLR 7 A i~ BN A T N BE o

Bok4 i itdem B~ i NORKREF A F R s

Ch * &R -k2iFg -

D@ E 2 Famo

22

G.ters 2 PI% LSRR BRI & s - FFER%
Q) iFdiFzERER

li’— "T%ﬂ-—\‘%ﬂ-—%ﬁ’il”'\*/ﬁ'iﬁ\:X/a ,,,&é&f?#‘/’a\ﬁﬁ‘/ﬁiﬁﬂk)}iﬁi’

84

AP FEE T R RS L AR RRE RS AR B o At O 0 R
A FRIP EARRE R E N ERZE f R EE 1131% WASPS5 it {7 ficfg o — 45
BIp st W~ 2 KRR e 4% %% ~ 2R3 E2RFFME-
(4) kT 3%

Aiz ¥ Trd(ky)

P g B g B kY R F 0 22§ itk % i3 CBOD

=

2 % 841 5 - 1i %337 Jp(first-order decay reaction) 2 %-#c- 7 42 5 CBOD

HF e H oN4eT
CBOD, 1 .
CBODT 1_e*(k1)(T) oo ( - )
#7 CBOD, # kg fuprz 41§ £ CBODr#upF T p (T>0)

o pd FF R o - Ba T BE<l T GBS 2P kR

g RRARBEE ~ piEa 4 ARE o
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frz AfRE kR B o X R

Fos g R RECE e R

B2 55k
BB o
%311 £y i fp > 3¢

BALIRF AL

B O’ Connor & Dobbins ~ Churchill et. al. ~

—

BT A S B LRA (7

oo ARG GBI AIFIFE N S KIFECREE KRR - 4

S TR

Owens et al. & 3

REF R R ek 311 R ROREERT 2 4

SFEAE | R ORFEFB(M) R 4 FI(m/S)

21l 5 =2
ka 358 > 3

(day™ at 20°C)

Owens <0.61m - k, =5.349V%5' D1
Churchill >0.61m >0.914 k, =5.049V%9 D167
O’Conner &
_ >0.61m <0.914 k, =3.93v%p10
Dobbins

A WASPS 058 ¢ > -kiE<0.61m 2_ P& » $ * Owenseq. i iz

k% =0.61m B
AN OO L T 3
Dobbins eq.4& iz kj °
(R 1 5 die(ko)

kRE P

IR .Y L LS

;}J’%IHJ(V‘ —’»/%‘i 04754‘1 iF % Z_ 7? -} "E’?t, ‘Q)\/’G#‘*ﬁ#’:

PR L P

Ka ° %

Fokomin ik o~ £ R F xR iAE F pF > $2 Churchill eq.

R s P RERF > PI$* O’Connor &

AL AT

2 pER R R

PEOE ¥ a8~10 X a4 - hWad 225 g ® NBOD & TKN

o pER 2 LR o

& WASP ficst e & b B A s vd & 2k HES o
L FHEA G A S BEE S T

DATA GROUPA #‘iﬂﬁ’;‘ﬁﬁl% > ﬁ%lt".ﬁ;“;%ﬂ ES

SR E SRSl T Rl R
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P L ANR WL FE S o

DATAGROUP B : i » 1 #¢ i dfc » S f %75 ff ~ {2 L R % 0 it Tl
P H RO B

DATAGROUP C : i » "k #RAF ~ 75 (8 Tl o 3 B 7niE ~ iR ¥ 4

;\6%%7\7]{4 ﬁ;;gf:k o

DATAGROUPD : ¢t L2 /w 5 k2 jn 8 @2 L npt ki » £ 54 o

<=

DATAGROUPE : % % .2 if B i% i 31,1» ; N BT BER D
RERR ©
DATAGROUPF @ it ki3 % f L2 8 » > & & #4005 3 £ o
P EAGR s e AEBER S NABERE R -
DATAGROUPG : g7 FF % i 2. R M TR 8t 8T > R4 Bt
ﬁ;%éﬁi@?]/\ 7ok 7 e & DATAGROUPI i& * ,‘E@?]%
ISC % #8
DATAGROUPH = 2tk JM 4 B2 X %0 FE Ay~ o
DATAGROUP | © p# ¥ o o R 2 38 %0 R85 »~ o
DATAGROUPJ : 4= 45 f%2 3K 2_» %ﬁig?] »E R s R R TR S A& B
B B et & e
2. QUAL2K f§ A
QUALZ2K % % W3k % ¥ (USEPA)>* 2000 & % 7 2. QUALZ2E { #75% » 1!
MS-Office Excel % /i & 2 i@ "R B H7 « QUALZK 2 -RIZ5% 5 e ff » 2 i &
Tl 2 1A 4TG 2 (8 P E R EHE TR 2 B3k 4 iR 2 - QUAL2K Hi
X¥ a7 1D 2 fE £ 2 P i (quasi-dynamic)z ok Bk HENw B ¢ 2 Bk
B WA BRA RS L FE R CEAE 0 D HABFE YL
TR RERE ) N B - BEFEREFE - QUALZK HE 2 ok

FARAAT AN EFECER CESEAcAT o BF CAMT AR
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TR BfEEE IS A ET AR R o

QUALZK i & * ke "R Fip ki w2 it > A B o
ek MR H R IR A 2 B P B (Reaches) 0 F - P G AR ek IR
Mo Th - PR hER TR 2k R R SR AR o & - PR
4 #cBE L gt E H A (Elements) » Wiz PR E H A s S Bk o

A QUALZK I~ 2LBLRF AL VRS L FEART B RERP
QUALZK szt 5 B = & 5 = a4 -

CREH A Gk n 2 Aedn B A o

‘gh'i
\uk

CHEREA -2 E R
Rl 2 BA R R ARREL ) AR B A
CEBRE g s R H Ao
PABRTE A Lk AY RS- BH R o
IR SECIME SRR O RN
PPk H A g kAP 2 BookgE o
3.STREAM f 4
STREAM(O’ Connor et al., 1976) 5 i #3 Streeter-Phelps i i 3% (Streeter and
Phelps, 1925)+#73 & 2. f§ i* A]-k B -5 » # #54%58 p = DO ~NBOD 2 CBODu -
STREAM Z ID 2R /7 & > B8 235412 858 5 2 ¥ ka4 i 2 - & fF
£ @ ﬁaa] °
STREAM #5824 & Ay i a2 AR5 5 - PR W e #2578 (Lst-order
ordinary differential equation) » ¥ ® & ff# # f#47 fZ(analytical solution) > & 7
#c i@ f%(numerical solution) = ;% & & £ 1% i (iteration) -

oS . oY -\ 44 =
FEMIRUHHSARE B

=

%?&?%@*J’%%Qﬁﬁéwsﬁﬁ
FFEE ARG T AT A RN L BATER S S 0 R E Y g

Pr2 3 RBP4
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FhRpBR R rREp 2 e KPR TEL T E L8 FRRP 5 -
Aot AP R BERKTFRPIRE KT RES "6 248 0 Ft S
B s S RIS 0 F AR R L REITR D 0 D R R R
P B RN .

2. WA P AF KSR i

Bp s r 27 KRRtk s RPIPRPI g g ~ 235 &
ROFFME £ § S KPR m R IR o 2o o FORPILEF BT R P
CORERGS B EE TR AL KRB 0 TR E L RN D
RERHERAF 2 EF R CREAMELF S AT NERR AL
B B OFEiG ok o
3. %F FHEFTHINNG R

RFHC LR~ BRI R R LN Sl R TG B
PRI EOTHARRG - AR e R AR T LR - MR SRR R
B BERFRFHRT R AR e Bl ek R T TR R R MR

7%:!1” ;R@f‘ﬁ‘;tgﬁ;gi NPT :,LJfg_} ﬁ_]v}ﬁ—‘ » B Kﬁ';;}i j}:ibt |
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B2 LZZRAF ORI LY FLRALT
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WE-EREFRAL FIR RSN By A L LR FRY
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6. %7 3k ¥
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FEH o
FENY O AFEL AR RS LAkRE s BERELE T 2k
B A TR AT T AR R RS TR

PR KA UEB o 5 R ERESF AR ENGT TP KA LS
BHFE R, P EE AR ERE TAME e A
FAR R B SOR R b R kR R TISEE S R Ra
247 WASP (e % Bg1 2 o gt b » § % B 82 £~07 & » WASP 2% % stk im 4
B B L2 K FHCR % WASP 2471 Bl 2 BRI B b5 L4 o ¥ 447
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KoL VR LH i * st
1 oA R A TR KR HE, 1972, Streeter-phelps % it 5\
2 AokiR ook E 4 e AR, 1979, Streeter-phelps 2 i ;%
3 oA LA TR GEA TR & ALY, 1984, o Streeter-phelps % it ;¢
PR R Y2 FE— AR A
4 / / Fi ?ﬁg i ol E-k x/ QUAL2E
», 1989. -
5 AoRR kT A RS, 1990. QUALZ2E 2 HEM
6 AP &R ORISR TRl k235 (-), 1993. WASP4 - ESTUARY
7 | AmEEHE I RE2 T kA2 3R (2),1994. | WASP4 ~ ESTUARY
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11 AoRIP kT A B SR e L 24, 2005. WASP
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2.ﬁﬁﬁ»wnfﬁ#ﬁ

- AE AR AI¥ P S A 4p 1% RPI(River pollution Index ) %3 *|%ri@ '
AAERZE P AL g E > F AR FE R 5 2 RPI e B R FED 5
3o How i BODs~ RIFHAM 2§ 255 0 Flt S#vk I 5 5 BODs @
2 BODy o X @ R B Hc5C i P (% 1% BOD, (Ultimate BOD) i¥ % #-#% A & & 58 »
F2b— g (i BODs 0 Ft S wE TR F R > 4 & L -BODs # 5
BODu {2 i& {7 it > £ #-BODuU it % % 4 v BODs> o ¥ 38 {7 -k T iF o
BARALBIN & TR FHCS R o & 3R E R ~ BODs 5 H HCELE 9F 0 g A D
FEELE H? R FREF LR R o

ij‘;’fﬁ“iiﬁi‘@ﬁﬁbiﬁﬁ‘]%%é_iiéﬂ"}'J BOD./ BODs # 4% 2_ 2 58 %]+ &

AL TEFARFPE? BE e PRSI NEFLARE VR P2 H
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Danshui River Chungkang River

140 — = “

’?-é?120 o o g 12
5100 5 2 S 10
z 80 ‘é g g 8
i 60 & n c 6
= 40 5 4 —~—___ ]
£ 20 £ 2

0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35
g% %

[ ]

E* o | E®
w 30 w 30
B8 B8
820 520
Q 10 2 10
o [=]
8 0 1l [ | ml II_I. 8 0 “]

0 5 10 15 20 25 30 35 40 45 0O 5 10 15 20 25 30 35

0O 5 10 15 20 25 30 35

30
~25
?20
= 15
g’ 10
o 5

O

0
0O 5 10 15 20 25 30 35

= pary 8
S >
E Es
o Q 41
(=] a X
21 ¢
. 0
0O 5 10 15 20 25 30 35 40 45 0O 5 10 15 20 25 30 35
Distance from River Mouth (km) Distance from River Mouth (km)

Legend:  Observed Data (Avg. and Range) in Oct and Nov 2006
---- Model Results (Higher K) Model Results (Lower K)

M 334 7 F ki @7 chibokie s ¥ Bk f R 2 RS % W

AT Bhd FrE 247 % (Chenetal, 2012 12 2 MWH, = 99a) i& {7 WASP
AN FHT BB Gd 2B Mk iEd RHEEZ(2E )BT G

Ho(befig) @ kERERA PR EI I RDE UF BIRELERPLK

73



7k EZ BE

Loredrst 18 0 MR FHERIR R 0 B R TR 2 K R T g
PRS2 4B B EE R R LN R A RS
PRSI B o VR ERREREEAF SET 2R FIB W

Bignisz £u o d B 3357 v Hig (8o fidgs % { RETFRE o

100 40
AR T ? : PETTRE :
of o dfd o 35 o o oo o
801 8= 2 2Ws £ 9= D WG £
c® S EGE © ~30 B 5 £5£ =
-~ S X oS c = 8o = BOE g
) 3z 2 czX 2 \25 3> O gzX 2
£E601 05 § 5% 5 g ©S 5 8% S
£
by N NZ =20 m N NZ
2407 ” 215 X 26
* 8 10
o
201t 5
0 0

0O 5 10 15 20 25 30 35 40 45 0O 5 10 15 20 25 30 35 40 45
8 + " " + + + + +

6+

44

5 I “ hl :

0O 5 10 15 20 25 30 35 40 45

Ammonia (mg/L)

CBOD Load (1000 kg/day)

Bl

©

3

8 =

Z o

o 47 £

8 3

g 2

s

EO T o l“ ||||I - :
< "0 5 10 15 20 25 30 35 40 45 0O 5 10 15 20 25 30 35 40 45

Kilometers from River Mouth Kilometers from River Mouth

Legend: ¢ Data (Average and Range)
Model Results (Constant K)
---- Model Results (Spatially Variable K)

74



PSP RS Y =

41 REZIZRPF

He BEAERPTLREE RS ILFHRP P LR FRE PR
#4775 %% Chenetal 2012 2§ # > b oifenie "R A 5§ B2 40§ 25
e A KER A T KEEA FAFLE AR BAFL AT K
kipingd PR TRV RA DS B R L F S

"1 BODs % i » MK e 2 f f @E R 23 2 52 BODs % %4 CBOD

Y*NBOD-Fp»2% 2 5% BODs iz /P ""425 284 B4 ikkiP P K
JeBA g B2 BODsi5 4 Hic§ 284 A\ 2 A 4pke > e P L £40 1L 57 (o ph
€ et Pl S AFSE o

o BT R BRI 22T R T T AR
R =22 WASP #1558 > 7 & 3 oS Fppl R -

SR RRAE RREY 2 RO RE R S lc(dri2 § el A TRdE)
KATT AR SEERP R FEY B F 8P % b (Haffely, 2000) » # 1 & 44
Metro Plant £t 2 k47 12 238 pl okt P Sl F SR o

Sl AEFEHRPIFEEE O TRRI AL B I F P & b (Haffely, 2009)
F- e U ISR ﬁfﬁi’gﬁfm}z&:s;ijﬁ%@ | z&:;;i;ﬁ%;;gﬂ SV
1. WL RHBZ AT §F BRI H

AL AT FELAHFH BFERERIEF B8 o TP ARRLF AT
PR R Rt R e E S iRt 2R SP LE E
PR PO S WA B MERERKET E o  BIgIk Ak
o PR FREFE VLGN RKRLFTL BERHRES

. ##ID o} g

FlaFP L REF2ZRFHEERL F£FE NP BRT2&05F > FI' &



Fowouifse? o R FRFIEF o NRORREIFYLF o Ra S HLERR

FROKEAT A EA AL 2 hid MR 4] DO LA % 4.0~7.0 mg/L

{w

2 [ o F s dp P58 DO meter £ PFRF Rl > 4 DO /]t 4 mg/L pF > Plicds o §
IAAZETOMY/L - RFFIS e Fpk DO E2 R Nl P EREF E -
3. el F R A HRRY %k

Eig TR kREFE R EOERT o ERRAEETRF P R 2
Frme RA SR E 51t 7 % bi(Haffely, 2009) » #2* | 4] 5 B &7 RF - 73
PRERFRE » Poa%kd 2 ER s @RS ¥ T RFEESAT LERE - 5

i#
PR LI 0 AR B F R

—3“\
a4y ~ab\
PO

ey

5y
1|

E

KR o - PR RF A E B
F ot nT 4R o
4, FEERINFCRLLBE

BRZAPEMVEF - £RF]F o o FRERY  KFERLIRT R
Pl A FF RS E - AR AT RSB F R S0
BAf o RERHERE R OER F A (20£1C) TR A A A2 2 2 R o

EREASTBRERE R CFIRE: REFALL 22 AP RT ST &
¥ BRI (T £ 42 5 (SOP) A ) 4.1-1 o ) FHFLP 4o
Stepl. IR.3-# & (Sampling)

P ORBEE N A kR RERFEPRREE P AR AP AR
B 5 30 4 gB N FR AR o FRlEb 2 oRHR(X) BL) R R IR ACE BT 0 gk iE
FHREAAT -

Step2. #* &9 B2 2 i% 7% (Sample Pre-treatment and Assurance)
% k2 0.45 umglass filter iijg » Eimfs > TRIERISHKF ¢ 25F ~ 4

4

FoRERE C LARBE A § BRI Ee e BT M 7.0my/l prie

FRF R B2 7T.0myL(F T AE 7.0Mg/L 1) e FA 2L kR

76



BMFLEF 0 T EFBENER TR AR 2081°C) 3 kR o
Step3. ¥R K T
F b 454 & 4% 5B~ 300 ML -k 2 BOD #g @ » 2 4e » Frd | B frg | iv iv %

FeohouAiTr o X2 57 X BODF&A17 0 (F5F R\ -

Stepd. = p £ pl3z4%(Daily Measurement)

~

BB FELIT20% > & X FR DO~ A 47 NO3-N 2 NO,-N» B ip| % - X % 3
20 = TKN 2 NH3-No & = B~-k £ ip] {8 ﬂif%flz Sep Ik Igp R P D ke NH B

o

=

e
Step5. 3 ¥ #41(DO Control)
ERIAATHRE > ERFEBIZE R 0 F5F L A0mMOILFEA Y B PR

FELEF > FAF EZT70m/LFRLERF BARY B F B

77



Water Samples Collected from 9 stations

Water Samples Filtered
with 0.45um glass fiber filter

Measuring initial concentrations Maintaining pH levels
(DO, NH;-N, NO,,NO; and TKN) (between 6.0 to 8.0)
]
v v

Nitrification Inhibitor

Filling 2-L Bottle with (eg. TCMP) added in

Filtered Samples the 300 mL Bottle
DO Levels in 2-L Bottle
— between 4.0 and 7.0 mg/L;

Sample Tracked for 20 days Temperature at 20£1°C
* Daily measurements: pH, 2-day and 5-day

temperature, DO, NO,NO; BOD taken from the
* End of 20 days: NH;-N and 300 mL Bottle [

TKN

| |
Y

Data Analysis to Derive CBOD
Deoxygenation and Nitrification Rates

B 4.1-1 -k FF et 479 2
4.2 RIFH

do L H R R Tk JEd BRI S RIS 24220 R )2 A5 F dedy o
bRz g2 ¥ TilR(KL) 2 A Gde(Kn) o ot 3 ACRTR B R FR ok T R
R 2 R B PR 12 A TR T R A T BRI B A B %R S R
RTAMG AT EZ A WA R E(UR) - EY A AP LR BAR AR A
XA T AR R kP A BAE S LR S MU AR B R B R Bo ] 4.2-1

’

Pz'l—i’ﬂ‘ o
%4k MWH(2 99C, = 100b)2 Hipls % » BR3P ¢ 3 : pH~ i3 (DO) ~

% (NHa-N) ~ A e 3 § (NOs-N) ~ LA e @ § (NO,-N) ~ 205 § (TKN) ~ % = =

[ES
N

L2 5 £(BODy)% %7 x4 it 32 % £(BODs) - thipl=c i 3+% 4= » 2 ¢ 2009

78



£3 2010 % > 12 BRIz 2T 3B 02011 EFEH Y OREEF L kB o

LRk 2 R B Aok 4.2-1 1T e

= @ KE 2B

ALY T

W 4.2-1 K Sl =k W

# 4.2-1 KR SRR 2k ik R S oA

B 2 N o y R E > e
g | TR MR To0e [oome 202z |00
1 | <5k 5 1 1 2 1 4
2 |~ AT75 M 1 3 2 6
W KL 1 2 0 3
i |5 3 % 2(0) 1 2 0 3
5 | a7m ik £ I 1 2 1 4
6 | Alir 2B 1 2 1 4
e ey 1 2 1 4
e A 1 2 1 4
9 | At 7 A 1 2 1 2
10 | ke hin | ¥ 2 1 2 1 4
1L | okie 2in | 1 1 2 1 4
12 | kimhic | MR 1 2 0 3
&3 12 25 10 47

79




43 ¥t ¥

BB 20 A AR R L T R A s 1T SR b
7 % 2(CBOD) ~ 42§ Mdic(k) 2 A1t frdie(kn) RE = 4 4e UG p o
1ek2 3§ £(CBOD)

AFTMERIZE AR FHRF BT B EEFFR LA ERLKR
% 24k %

‘L
%
ey

CFFRF REFERF  EEARAPFRCENR T AHE > 53

B RIAT B R ARA B R B PR LR F R S F (R
FO)a L FF R SA 5§ B(CBOD) . ¥ BEEREF M EFF (B T)

i 4 eng B (NBOD) » %A % & # (NHa-N) ~ LA e § (NO-N) 2 sl e @ §
(NOs-N)» = § 2 3 & 5 5% BOD-§ LA P § AP F &L § §F 1 dirigp
PIBE D § 29 BT g

242§ thlk(k)

PO G g T ROk R F RAAE O SRR SR T 0 22 F
FRAZRALER A 20 427 CBOD € P 2 8 & chlf 4c @ #{ 4 » CBOD &
4 Axm e f- %GR T CBOD i@i5- 14197 2551 CBOD=CBODu(l-e ™ )i¢
T pFa T 42tk
3.4 i (k)

AERGED A PRE R AR EF o AR RR]E N E T R
b2 R F a4 o & § 59 C=Coe i At WA i

FREF s 23 B BT
Stepl 33+ & A 2 RBEF R/(K)ARAF/ £33 > L

RIp L ARFIRF/[FF ETAL 20T E oAU ML EEERAH ¥
BEF - R 2ZKRP(T)HRERE B EFEXAHF2ALE > Tumg/ll 5 HE s
FoBRUBRAFELZF 2R E o Fumg/ll FOH it o

% BO

Step2 3+ ¥ o DE :#%4 4 NBOD 2 CBOD

80



B AL BT > AT EE A BOD R BN (L) MBF 2 A

g

» 3%k #:2 NBOD i - % BOD & 4= NBOD @& ¥ 5 CBOD i -
Step3 H# 4 F R EA(HZ)FEPF AL EXTGW

AERELREET 0 FF 20 BEEH T S (B)HRBE &

FHRPHLTRES T FLESAREAF AR EE FHLNFTL 0 33 5
PR R EATRRGR

Step4 fi* i fF 4 475-® CBOD 2 & ¥ ¥
t3- ¥ {5 7 % CBOD f % M- ¥ 1/ CBOD = CBODU(L-e™ )it (=it {7 » 47 »
PR Y Bk E o
Step5 1% & fF 4 453~ NBOD 2 & & ¥ #
bt £ T - NBOD W) > FIAY i (0 5 2o Bl o s A
LT g < ez gris > £ 1 C=Coe ™ e T fFa T o B E ¥ dick o
14 2009/10/16 *+ &7 74 Afsif) sk STIE {7 S — ZRIREIE S B OIRP o 3 kiRl
Friho£ 43-1DH Y Wi F £ 5 65.85mg/lo & F A 52 %0 £ 5 10.01 mg/Ls
THEFIRE 2 A4 E 5 983mg/l s g3 57 9 NBOD % 44.56 mg/L >
Flpw 2 F B CBOD & 5 44¢% £ 65.85 mg/L— NBOD 44.56 mg/L = 21.29 mg/L
HP %15 s d v wgd s £5983mg/ll Aa € 5 1001mg/ll: = B
P ERT 0 AT RREF kAT o
etz o T4 CBOD 2 NBOD it (74 W » & fl* wjFads » 7 4
ul P18 kg & % 0.105day ™k, & 5 0.205 day ™o 4p B & % B H4c B 4.3-1 4557 o

A0 BT REIH A TR K38 AR 5 % Pk ig g o
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% 43-1 KT 5Bt B A 0I(7 AT A 0 2009/10/16 3 i)
Time |DO %# | Nitrite/Nitrate | % & nguo'ge‘j NBOD
(Day) | (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
0 0.00 0.35 8.84 0.00 0.00
3 2.12 0.27 10.32 2.12 0.00
5 7.81 0.28 9.59 7.81 0.00
7 16.61 0.95 9.30 13.87 2.74
9 33.18 5.47 6.94 9.78 23.40
11 45.57 7.78 4.32 11.61 33.96
13 58.73 9.99 0.02 14.68 44.05
15 59.80 9.82 0.06 16.52 43.28
17 62.47 10.33 0.03 16.86 45.61
20 65.85 10.10 0.31 21.29 44.56
Final 65.85 9.83 10.017 21.29 45.74
zx: * % Nitrite/Nitrate Produced 5% & ;
** % Ammonia Oxidized =% &
80 24
— 22
% 7 Measured Total BOD 20
g 60 — 18
3% S u o .
5 0 Total NBOD = 45.74 mg/L | & 12 g K= 0.0 doy
8 30 8 ? °
8 20 Caleuloted CBQD __o _---% = 6
& REESEEL S Z o
%°2 4 & & 0 2 w ® B 20 % ° 2 4 & & w© 2 w ® B 20
20 20
18 8
2 16 Ammonium Oxidized = 10.01 mg/L .
g u Nitrite/Nitrate Produced = 9.83 mg/L J 1w Nitrification begins on day 5
e 2 g 12 a
T e 0 k.= 0.205 day
Zs é sf © ° o
:° 1
£ 4 4
2 2 Py
% 2 4 6 6 0 12 1# ® B 20 % 2 4 6 6 0 = w ® B 20

Incubation Time (Day)

Incubation Time (Day)

B 4.3-1 -k B $-d5cig W 0114 ATI 4 0 2009/10/16 5 1)

44 HBHR B A

*FT 3 %5 MWH(R 99c- % 100b)# i8] & % >

T e 4

Ll AR R R 0 EEERP
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L4 3 770 5 55 ARl

iﬁﬂi#@ Blrbp 2009 EA2 R BT W B & R HRPI S F g Aok 4.4-1 A75% e

d ¢ ¥, H Kk @9 4 0.105~0.175 Day™ 2 f¥ > k, & 5 % 0.125~0.275 Day™* 2.

B R e e RS 4 A% 3~8 % o =i A4k 4ol 4.4-1~4.4-4 #rn o

2 4.4-1 ~ B iEs AR R K BB RS * A

. Total | Ammonia |Nitrite/Nitrate Nitrification
Station . k1 kn .
Date NBOD | Oxidized | Produced 1 1, | Begins from
Name (day™) | (day™)
(mg/L) (mg/L) (mg/L) (days)
iﬁ%‘*ﬂ*iﬁ 2009/11/9 | 10.33 2.26 1.64 0.15 | 0.125 5
iﬁ%‘*ﬂ*iﬁ 2010/1/19| 22.35 472 7.89 0.175 | 0.195 3
iﬁ%‘*ﬂ*iﬁ 2010/3/29 | 23.17 5.02 5.07 0.11 | 0.165 3
iﬁ%‘*ﬂ*iﬁ 2011/1/14| 16.23 1.75 3.56 0.105 | 0.275 8
® 10
i ) 9
E 12 Measured Total BOD ~ 3
30 3 % 6
S s £ 5 k,= 0.150 day™
S s Total NBOD = 10.33 mg/L g 4
§ Calculoted CBOD ° : o o o
3 2 . -8---0--0--0--0---0---6----9 1
%% 4+ 6 8 0 » ow % ® 2 %03 i 5 & 0o 2 w % ® 2
8 8
o 7 Ammonium Oxidized = 2.26 mg/L 7 Nitrification begins on day 5
? 6 Nitrite/Nitrate Produced = 1.64 mg/L o 6
R S 5
o E -
E 4 5 4 k,= 0.125 day™’
T2 £ .° °
< 1 b 5 o
% 2 4 6 8 w0 = 1w 1. ® 20 % 3 4+ & & 2 o 12 14 1B 18 20

Incubation Time (Day)

Incubation Time (Day)

W 4.4-1 35 Hhifi Ik ¥ - =k fF %%cH1(2009/11/09)
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40 5
= 35
S 4
E 30 Measured Total BOD —_
=
g 25 S 3 »
E E k,= 0.175 day
2 2
8 B ] ) o ) o
§ 10 Total NBOD = 22.35 mg/L ©
2 1
& s
o & o ——o-—-Cllcujoted CBOD ________ 0
0 2 4 6 8 10 12 14 16 B8 20 0 2 4 6 8 10 12 14 16 18 20
10 10
9 9
2 8 ~ 8} Nitrification begins on day 3
g 7 < 7
~ o
e 6 E s »
B 5 e 5 o k,= 0.195 day
& c
'g 4 g 4
£ 3 Ammonium Oxidized = 4.72 mg/L E 3
g 2 Nitrite/Nitrate Produced = 4.89 mg/L 2 o
1 1
0 0
o] 2 4 6 8 10 12 14 16 18 20 o] 2 4 6 8 10 12 14 16 18 20
Incubation Time (Day) Incubation Time (Day)
9 N . s 2 , 2
1 4.4-2 33 AR RIk 5 2 =0k FF % 8 F1(2010/1/19)
50 5
~ 45
- )
? 40 4
- 35 <o
3 30 Measured Total BOD % 3
§ o E k,= 0.110 day ™'
2 a
3 g 2
s 15 Total NBOD = 23.17 mg/L 2
g 10 1 o ) o o (]
© 5 Calculated CBOD
0 P T T N —— B = = 0 =<2
0o 2 4 6 8 10 122 14 1B 18 20 6 2 4 6 8 10 122 W 11® B 2
10 10
9 9
T 8 .. 8 Nitrification begins on day 3
> D 7
g 7 S
T E s 4
€ 5 % 5} o 5 k,= 0.165 day
] c
3 4 Ammonium Oxidized = 5.02 mg/L g 4
S 3 Nitrite/Nitrate Produced = 5.07 mg/L E 3
= 2
= 2
1 1
0 0 o
0o 2 4 6 8 10 12 1 1% o 2 4 6 8 10 122 14 1B 1B 20

18
Incubation Time (Day)

Bl 4.4-3 5% Hhpfip ok 5

It
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40

40
Q 35 35
2 30
£ = k,= 0.105 day ™"
° 25 Measured Total BOD > 25
£ Lo Total NBOD £
2 = 16.23 mg/L ]
8B 2 15
s .l T _-=-"" Co4 ©
g 10 -0 = Caiculated CBOD 10
g s 5

ol 0

0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 1 16 1B 20

8 8
J 5 Ammonium Oxidized = 1.75 mg/L ~ & Nitrification begins on day 8
é’ Nitrite/Nitrate Produced = 3.56 mg/L <

E

o ~
E 4 a 4
H 5 .
S 3 E o N0 o  k=0275 doy”
E 2 < 27 4 o o © °
z 1

0 0

0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Incubation Time (Day) Incubation Time (Day)

B 4.4-4 35 Hoifiplsk ¥ = =K FF % 4cF1(2011/2/18)
2.4 i iR A R 2k
AriAMEIR G AR AR 2 RlH B0 S AR E BRI Rl s p 2009
Eder T SRR B 2 5 IR RERIES R 0 LSRR R R A
% 44-2975% o d £ ¢ ¥ar> H k8.9 2 0.105~0.145 Day™t 2 B¥ > k, B4 &
0.175~0.305 Day™" 2 ¥ » f it {F % fads prF 4 4 &% 3~14 % o fr=t A 454 % 4o
4.4-5~4.4-9 #55 o

VSRR ST TIENS &% 3 Ee IEEE

) Total | Ammonia |Nitrite/Nitrate Nitrification
Station . k1 kn .
Name Date NBOD | Oxidized Produced (day'l) (day'l) Begins from

(mg/L) | (mg/L) (mg/L) (days)

34 7]% 2009/10/16| 45.74 10.01 9.83 0.105 | 0.205 5
34 7]% 2010/1/19| 37.43 7.89 8.19 0.135 | 0.185 7
T 7]% 2010/3/29 | 45.36 9.7 9.93 0.145 | 0.175 3
T 7]% 2010/11/11| 28.56 6.02 6.25 0.145 | 0.175 13
A i}% 2011/1/14| 8.59 1.88 1.88 0.145 | 0.225 10
A i}% 2011/2/18 | 35.23 8.36 7.71 0.145 | 0.305 14
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Nitrite/Nitrate (mg/L)

Oxygen Consumed (mg/L)

Nitrite/Nitrate (mg/L)

-
o

55 9
50 Measured Total BOD 8
45
40 b o 7 a
35 E 6 k,= 0.135 doy
30 < 5
25 Total NBOD = 37.43 mg/L § 4
20 S 3 ° o o p
15 o
10 2
s Calculated CBOD 1
pt O == == O —— = — o
o 2 4 6 8 10 12 14 1 18 20 0o 2 4 6 8 1 122 ¥ 1® 1B 20
10 20
91 Ammonium Oxidized = 7.89 mg/L 8
81 Nitrite/Nitrate Produced = 8.19 mg/L .16
7 % 14
6 E 12 a
5 5 1 k,= 0.185 day
4 é 8 o o o Nitrification begins on day 7
3 E 6 o
2 4 S
1 2
0 o 0 o
0o 2 4 6 B8 10 12 1 1 1B 20 0 2 4 6 8 1 12 ¥ 1B 1B 20
Incubation Time (Day) Incubation Time (Day)
B R s S AR 2 , 2,
Bl 4.4-5 #7ia Afiplsk % = =K 7 %4 F1(2010/1/19)
80 10
70 9
Measured Total BOD 8
60 ~ 5
-
50 P E. 6 k,= 0.145 day™'
40 Total NBOD = 45.36 mg/Lf = 5 o o _o >
30 g 4
o 3 o
20 5
Calculated CBOD 1
. Q= ==@===@ == O == O ==O-~-—~~ q 0
0 2 4 6 8 10 1 14 1 1B 20 0 2 4 6 8 10 122 ¥ 1B 1B 20
20 20
18 18
16 Ammonium Oxidized = 9.70 mg/L ~ 16
14 Nitrite/Nitrate Produced = 9.93 mg/L < “
2 E s k,= 0.175 day™'
! = 0.175 day
10 2 10t o n
8 g 8 o
6 E 6
4 4 Nitrification begins on day 3
2 2
ole 0
0 2 4 6 8 10 12 14 1B 18 20 o0 2 4 6 8 1 122 14 1 1B 20

Incubation Time (Day)

Incubation Time (Day)

Wl 4.4-6 2774 ffs itk % = =K JF 4% (2010/3/29)
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40 L
535 “
? 30 Measured Total BOD, _n
~ =]
3 28 ? 10 k=0.45day'o o
5 20 - 8
g Total NBOD = 2§/56 mg/L g 6 °
§- 1 e 4 °
§ s Calculated CBOD 2 °
0 0%<eo
0 2 4 6 8 10 122 14 1B 18 20 22 0 2 4 6 8 10 12 14 1B 18 20 22
10 10
] 9
S s Ammonium Oxidized = 6.02 mg/L 8 -
? 7 Nitrite/Nitrate Produced = 6.25 mg/L I/ k= 0.175 day
e 6 € 6o o o O 0 o 0o o
5 ~ ]
£S5 g 5
s
&3 g * 0
£ 3 E 3
z 2 2 Nitrification begins on day 13
T o—e—e—o— o 1
0 0 o
0 2 4 6 8 0 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 118 20 22
Incubation Time (Doy) Incubation Time (Day)
>0k N N A4 L ,
Bl 4.4-7 3778 Mpiplsk 5w =R -9 R1(2010/1/11)
24 16
o2 14
< 20
g‘ 18 Measured Total BOD 12 -
~ = k,= 0.145
5 6 S0 ! @ o
g« Total NBOD g
3 12 =859mg/LT = 8 5 o
5 10 2 8 o ©
S g o o o oy @ 6 °
§. 6 == -0"Calculated CBOD 4
4
g3 2
0'—eo 0l—¢
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 1“4 16 18 20
4.0 4.0
.35 3.5
<3'° Amr.nonlu'm Oxidized = 1.88 mg/L ~30
g Nitrite/Nitrate Produced = 1.88 mg/L
~25 E 25
o ~ -]
k,= 0.225
E2.0 2201 6 o6 o o o \o " -
Z 5 g 15 o
o E
o =i R °
=z 0.5 05 Nitrification begins on day 10
0.0 0.0 °—©
0 2 4 6 8 0 12 14 16 18 20 0 2 4 6 8 10 12 ¥ 16 18 2
Incubation Time (Day) Incubation Time (Day)
> ok NI — L 2
Bl 4.4-8 AT ARl % 1 =K F 44 F1(2011/1/14)
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50 50
~ 45 45
E 40 Measured Total BOD, P 40 4
= 35 ~ 35 ky= 0.145 day”
E 30 Total NBOD E 30
2 25 ~ 25

a

8 2 8 20
s %5 o 15
210 L
3

o 20 0 2 4 6 8 10 122 “ 1B 18
10 10
9 9
8 Ammonium Oxidized = 8.36 mg/L 8l © © 9200000690 .
E 7 Nitrite/Nitrate Produced = 7.71 mg/L Q 7 o
8 * Es 5 N 5
28 e k,= 0.305 day
i [§
g £ ¢
(- £
£ 2 2 g o :
< 2 Nitrification begins on day 14
1
0 —o—no-aooOv .
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 “ 16 18

Incubation Time (Day)

Bl 4.4-9 #7i5 i)k % 2

3ATR LIRS B AR

Incubation Time (Day)

ok % 5 H(2011/2/18)

A WAl § 2009 EAz e T2 SRR £ SRS R R ek 44397 -

R

ES A2

H

-~

% 44-3 FTREA PARRIEK T R EF SRR S % £

ki & % # 0.09~0.145 Day™ 2 f¥ -k, & 4 7 0.045~0.195 Day™ 2_ ¥ -

R R RS A A E 1~5 X o fra A 4704 4o 4.4-10~4.4-12 7 o

. Total | Ammonia |Nitrite/Nitrate Nitrification
Station L k1 kn .
Name Date NBOD | Oxidized Produced (da _1) (da _1) Begins from
malL) | (mgil) | (mg/L) v eey (days)
% 7]% 2009/11/9 1.42 0.18 0.31 0.09 | 0.045 1
% 7]% 2010/1/19 1.62 0.35 0.35 0.09 | 0.045 1
%W 7]% 2010/3/29| 15.22 3.33 3.62 0.145 | 0.195 5
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Oxygen Consumed (mg/L)

Nitrite/Nitrate (mg/L)

Oxygen Consumed (mg/L)

Nitrite/Nitrate (mg/L)

8

7

6

5

4

3

2 Total NBOD = 1.42 mg//|

- -0 ==O--=@--=0-—---~{

1 Calculated CBOD

0l—
0 2 4 6 8 10 12 14 16 8 20
5
4 Ammonium Oxidized = 0.18 mg/L
Nitrite/Nitrate Produced = 0.31 mg/L

3
2

1 &_H_NO
0

0 2 4 6 8 10 12 « 16

Incubation Time (Day)

B8 20

CBOD (mg/L)

Ammonia (mg/L)

W 4.4-10 % % 4fs ikl b % — =K 77 4 F(2009/11/9)

2 Measured Total BOD

Total NBOD = 1.62 mg/L

Calculated CBOD
O -—O-=—0---8

o]

0 2 4 6 8 10 12 14 16 -] 20
5
4 Ammonium Oxidized = 0.35 mg/L

Nitrite/Nitrate Produced = 0.35 mg/L

3
2

1 M
0

o 2 4 6 8 10 12 14 16 8 20

Incubation Time (Day)

CBOD (mg/L)

Ammonia (mg/L)

8
7
6
5
4 k,= 0.090 day '
3
2
o [} o q

1 )
0=

0 2 4 6 8 10 12 1“4 16 18 20
5
44 Nitrification begins on day 1
3 -1

k,= 0.045 day

2

1
0 _ ° °© o [«] Q [e) p
0 2 4 6 8 10 12 4 16 18 20

Incubation Time (Day)

5
4

3 -1

k,= 0.090 day

2

1

0 a a PN - S— ©

0o 2 4 6 8 1 12 ¥ 1B 1B 20
5
41 Nitrification begins on day 1

3 —1

k,= 0.045 day

2

1

v (o] T 5 5 o

0

0 2 4 6 8 10 12 14 16 B8 20

Incubation Time (Day)

B 4.4-11 % 5 5l =k % = =k FF % 4c91(2010/1/19)
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25
g
g‘ 20 Measured Total BOD |
3 g
@ 15 o
: £
c [=]
g§m" Total NBOD = 15.22 mg/L 8
&
S 5
[} Calculated CBOD
0 o --0---@--C--0--6-=-=== q
o 2 4 6 B8 1 12 14 1B 1B 20
8
7 Ammonium Oxidized = 3.33 mg/L
< 6 Nitrite/Nitrate Produced = 3.62 mg/L =
E %
~ 5 © © 3
Q ~
B o4 2
s &
< 3 E
) £
s 2 <
<
0
0 2 4 6 8 10 12 14 16 B8 20

Incubation Time (Day)

10
9
8
7
6 k= 0.145 day”’
5
4
3
2
(5] o
1 ]
0=
0 2 4 6 8 0 122 14 1B 1B 2
8
7
6 Nitrification begins on day 5
5
4 k,= 0.195 day™’
3 [¢] o
2
1 o
o
0 2 4 6 8 0 12 14 ® 1B 2

Incubation Time (Day)

] 4.4-12 % 0 ffsifl 2 % = 0K %41 (2010/3/29)

43R B R & (TR R

BEE(Y 7]%)5?1‘:&» p 2009 £z X B (7= B0 P F R Aok 4.4-4

st o A9 W avs kg 4 & 0.09~0.155 Dayt 2 B » k, .4 & 0.09~0.145 Day™

LRI B ER A A% 5 X X A 178 % Ao B 4.4-13~4.4-15 #rw o

% 444 FTREA PARRI KT SR R RS R A

. Total | Ammonia [Nitrite/Nitrate Nitrification
Station Date NBOD | Oxidized | Produced ka n Begins f
xidiz u egins from
Name (day™) | (day™) ;
(mg/L) (mg/L) (mg/L) (days)
§izwiifﬁ; 2009/11/9| 16.04 3.51 3.51 0.09 0.09 5
511*&7}% 2010/1/19| 20.88 5.03 453 0.125 | 0.145 5
511*&#% 2010/3/29 25.3 5.51 5.53 0.155 | 0.135 5
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60 40
2 50 35
E Measured Total BOD - 30
g% d o k,= 0.090 doy" ° 4
13 o
7 30 Total NBOD = 16.04 mg/L g 20
c -
8 o= § 15
< 20 /.0 a [}
25 _ & Calculoted CBOD u
S S o o °
0 0 2
0 2 4 6 8 10 12 “ 16 8 20 0o 2 4 6 8 10 12 14 16 8 20
10 10
9 9
Q 8 Ammonium Oxidized = 3.51 mg/L 8 Nitrification begins on day 5
g7 Nitrite/Nitrate Produced = 3.51 mg/L < 715 "
e 6 E 6
E 5 © © © 2 5
b4
S s g ¢
g3 E 3
g 2 2
1 1
0 0
0 2 4 6 8 10 12 1“4 16 18 20 0 2 4 6 8 10 12 “ 16 18 20

Incubation Time (Day) Incubation Time (Day)

W] 4.4-13 B % % 4RIk % — =K F % 4H)(2009/11/9)

rs
o
o

% 35 o
8
E£» ~ 7 k,= 0.125 day ™’
g 25 Measured Total BOD < 6
£ o
2 20 E 5 o
s o
8 5 g 4
§ 10 Total NBOD = 20.88 mg/L © 3 °
2 - 2 o]
3 5 Calculated CBOD . o~~~ 1 © o o o
0 ---e---@--0-""9 0 °
0 2 4 6 8 10 12 14 16 18 0o 2 4 6 8 10 12 14 16 B8 20

-
3
=]

Ammonium Oxidized = 5.03 mg/L
Nitrite/Nitrate Produced = 4.53 mg/L

Ammonia (mg/L)

Nitrite/Nitrate (mg/L)
CLNUWUILEULON®O
O L NWLWLEOOO NOO®

o
[N
FS
o

8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18 20
Incubation Time (Day) Incubation Time (Day)

) 4.4-14 5 % % QA RIsE % = 0K % %cH1(2010/1/19)
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40 10
g 35 Measured Total BOD 9
8
£ 30
= =5 7
g 25 ? 6 k,= 0.155 day '
3 20 Total NBOD = 25.30 mg/L =z 5
c
8 5 é 4 [} o o o [
§ o 3 o
= Calculated CBOD 2
© 5 o --e---e---0--0--o----4 1
ole 0o
0o 2 6 8 10 12 ¥4 1B 18 20 0o 2 4 6 8 10 12 1 1B 18 20
12 12
_ 1‘; Ammonium Oxidized = 5.51 mg/L 1‘(;
< Nitrite/Nitrate Produced = 5.53 mg/L -~ 9
o -
E£s —eo—o—o 3 8
o 7 5 7
E 6 o 6
Z 5 5 5
S E
o 4 E 4
i)
s 3 < 3
Z 2 2
1 1
0 "}
0o 2 4 6 8 10 12 14 1B 18 20 o 2 4 6 8 10 12 14 1B 1B 20

Incubation Time (Day) Incubation Time (Day)

Bl 4.4-15 B £ 7 iR =k % = =K FF 48 §1(2010/3/29)
AT i -E 0 R

B EE(TAR)RI=E p 2009 # Az 2 i (72 4Rl £ SRR S & R0 445
“imod £ ¢ T Ao H kg 9 & 0.075~0.155 Day ™ 2. /¥ ok, & 4 % 0.155~0.255 Day™

LRI TR Frd pE R A A% 3~8 X o fFR A 178 5 4o 4.4-16~4.4-19 #oT o

% 445 FTRGEEY ARk T RS HRR S % £

. Total | Ammonia |Nitrite/Nitrate Nitrification

Station L k1 kn .
Date NBOD | Oxidized Produced 1 4. | Begins from
Name (day™) | (day™)
(mg/L) | (mg/L) (mg/L) (days)

=9 7]% 2009/11/9| 18.14 4.9 4.36 0.075 | 0.155 7
=9 7]% 2010/1/19 29.3 5.94 6.4 0.155 | 0.185 8
o 7]% 2010/3/29| 44.1 9.37 9.65 0.095 | 0.165 3
o 7]% 2011/2/18| 6.49 1.09 1.42 0.09 | 0.255 5
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Oxygen Consumed (mg/L)

Nitrite/Nitrate (mg/L)

Oxygen Consumed (mg/L)

Nitrite/Nitrate (mg/L)

25

8
7
20 Measured Total BOD >
~ 6
15 > 5
-1
E , ky= 0.075 day
10 = Q
Total NBOD = 18.14 mg/L| 8 3
o
5 2 o o
Calculated CBOD 4 //
@ -=-0=-=0-=-=O-==-~
0
o 2 4 6 8 0 2 w ® B 20 O%°; L ¢ § 0 1= 1# 18 ® 2
10 10
9 Ammonium Oxidized = 4.90 mg/L 9
8 Nitrite/Nitrate Produced = 4.36 mg/L 81 Nitrification begins on day 7
7 g 4
>
6 E 6 -1
5 b Y slo o o k,= 0.155 day
4 s o
3 E M
E 3
2 < 2
i 1 . %
o 2 4 6 8 0 12 ¥ B 8B 20 % 3 4+ 6 8 w0 2 ® 1 B 2
Incubation Time (Day) Incubation Time (Day)
a— . N A s, , 2
W 4.4-16 & 4t ¥ - =K 44 (2000/11/9)
60 16
55
50 14
45 12 _ -1
40 Measyred Total BOD | = k4= 0.155 day
5 D ? 10
o o o q
30 otal NBOD = 203 mg/l]l & 2 °
25 8 & o
20 a
15 Calculoted CBOD 4
10 O --0--=-0-=--@-=--0----4 2
5
0 0
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 B8 20
10 10
9 Ammonium Oxidized = 5.94 mg/L 9
8 Nitrite/Nitrate Produced = 6.40 mg/L 81 Nitrification begins on day 8
-
7 <m 7
6 E 6t o o o o o
5 s s k,= 0.185 day
4 g 4
3 E 3
2 2
1 1
[v] 0
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20

Incubation Time (Day) Incubation Time (Day)

Bl 4.4-17 29 ghiplsk 5 = =0k f $-3cH](2010/1/19)
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60 8
i 7
> ig Measured Total BOD 5
£ P k,= 0.095 day
40 -
3 N 5
35
g 30 g 4
g 25 Total NBOD = 44.10 mg/L o [ o o ) o o
S 20 g 3
c o
g 15 2
g0 Calculated CBOD 1
g - --@---8---0--0--0---0----~
0.
0 2 4 6 8 10 12 14 16 8 20 0 2 4 6 8 10 12 14 16 8 20
16 16
~~ 14 14 TORTTI . .
% i A Nitrification begins on day 3
w0 » 2 0
] E ! ° -1
% S 8 k,= 0.165 day
zZ 6 Ammorium Oxidized = 9.37 mg/L| &
.} itrite/Nitrate Produced = 9.65 mg/L £
s 4 < 4
< 2 2
0¢ 0
0 2 4 6 8 10 12 14 16 18 20 0o 2 4 6 8 10 12 14 16 8 20
Incubation Time (Day) Incubation Time (Day)
o ~ . A 2. , 2y
W] 4.4-18 & 4t b ¥ = =K 4 4F)(2010/3/29)
16 16
E 14 14
g 12 12 1
;5 0 Measured Total BOD g © k,= 0.08 day
£
3 8 E g
a Total NBOD
8 s = 6.48 mg/L § 6
§ 4 .4 O
2 sk 2 4 )
X e-o -0 [
6 2 Calculated CBOD 2 5 ° oo°
0 ey
0 2 4 6 8 1 122 ¥ 1B 18 20 00 M 4 6 8 0 12 14 16 18 20
s 6
Q 51 Ammonium Oxidized = 1.09 mg/L 5 Nitrification begins on day 5
g Nitrite/Nitrate Produced = 1.42 mg/L =
L 4 4
8
= 3 o 3
£ :

-1
g2 E 2 ky= 0.255 day
= 1 <
Z

e ° M
o
0 o VT oo

0 2 4 6 8 10 12 14 16 B8 20 0 2 4 6 8 10 12 14 16 8 20

Incubation Time (Day) Incubation Time (Day)

® 4.4-19 £¢ jhiplsk % v -k 58] (2011/2/18)
6. A&7 it - BRI
AP R BRI P 2009 £4x 52 e SRR LSRR % R Ao R 4.4-6
“rimod % ¢ ¥ 4re H kg 8.9 A& 0.075~0.115 Day ™" 2. ¥ +k, &9 % 0.035~0.275 Day™

LRI TE R e R E A A% 16 % o fEX A 178 % 4o 4.4-20~4.4-23 #7oT o
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%446 AMie R BRIk T R RN S F A

. Total | Ammonia |Nitrite/Nitrate Nitrification
Station . k1 kn |
Date NBOD | Oxidized | Produced 1 1. | Begins from
Name (day™) | (day™)
(mg/L) (mg/L) (mg/L) (days)
7 }b\:}}?} 2009/11/9| 2.15 0.93 0.47 0.075 | 0.035 5
2 }B“)}?} 2010/1/19| 9.92 1.47 2.17 0.115 | 0.185 5
7 }BZ)}?} 2010/3/29| 15.31 3.74 3.35 0.115 | 0.135 1
2 }B“)}?} 2011/2/18| 3.47 0.37 0.76 0.105 | 0.275 6
60 60
5 55
S 50 50
E 40 Measured Total BOD ~ 18
E > 35 °
3 30 E 30
& 8 25
Q20 2 20
& 15
zw 12
% %2
10 5
9
Q 8 Ammonium Oxidized = 0.93 mg/L 4} Nitrification begins on day 5
g 7 Nitrite/Nitrate Produced = 0.47 mg/L q
e 6 g 3 i
E 5 Y k,= 0.035 day
g 2 < Jdo o \
1 o [ [+] o D
00 2 4 6 8 10 12 “ 16 18 2 0o 2 4 6 8 10 12 14 1B 1B 2
Incubation Time (Day) Incubation Time (Day)
] 4.4-20 B ARl sk % — =5k % 4 F1(2009/11/9)
20 5
ey 18
T ® 4 o
E - k,= 0.115 day
3 2 Measured Total BOD i" 3
£ <
s 8 § 2
s 6 Total NBOD = 9.92 mg/L ©
S 4 1 o o o
S 2 SR i o AP
" "L & & 0 12z # % ® 20 24 & & w0 12z w 1 1B 20
5 5
T 4 4 Nitrification begins on day 5
5 3
S 3 E 3 »
g % k,= 0.185 day
) E [} o
E Ammonium Oxidized = 1.47 mg/L < K
z Nitrite/Nitrate Produced = 2.17 mg/L
% 2 4+ 6 8 1 12 ® 1 B 20 % 3 + & 8 0. 12 1w % B 20

Incubation Time (Day) Incubation Time (Day)

B 4.4-21 % B A iR 5 ¥ = = -RE 4-#c®](2010/1/19)

95



»
[ =]
3]

3

4
3
Measured Total BOD

N
o O

k,= 0.115 day ™'

N
o

o
€BOD (mg/L)
w

Total NBOD = 15.31 mg/L

~
fn
N
o
E
-~
E
3
7]
c
o
o
c
o
o
*
o

-
o O

Calculated CBOD
O =0 0-==0=-==O =0 —=O-=—== 0

0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 8 20

=3

o
-
o

Ammonium Oxidized = 3.74 mg/L

Nitrite/Nitrate Produced = 3.35 mg/L Nitrification. begine;on;day 1

k,= 0.135 day ™'

Ammonia (mg/L)

Nitrite/Nitrate (mg/L)
CLNLHIOTOIN®O
O N W d 0o NO®O©

o
N
>
o

0O 2 4 6 8 10 122 1“4 1B 1B 20 8 0 12 ¥ 1 1B 20

Incubation Time (Day) Incubation Time (Day)

W] 4.4-22 9 A Rlsk 5 = =0k F %401 (2010/3/29)

10 10
g ° S
> 8 8
E 7 5 7 k,= 0.105 doy™'
o Meosured Total BOD ¢ < W= 0 y
o 6 o 6
E 3
2 5 E 5
4 4 Total NBOD a
3 = 3.47 mg/L ) g ¢
g 3 <. ’ o 3
g 2 o7 2
o Calculated CBOD 1
0l—e 0
0 2 4 6 8 10 12 14 16 18 20 o

4.0 2.0
_35
$ 10 Ammonium Oxidized = 0.37 mg/L ~ 15 Nitrification begins on day 6
g~ Nitrite/Nitrate Produced = 0.76 mg/L <
=25 4
] ~
B20 » g 10
=z ]

1.5
3 £ k= 0.275 day”
T 10 <05
3 o o
Zos ST

0.0 0.0 o &

0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 1“8 18 20
Incubation Time (Day) Incubation Time (Day)

Bl 4.4-23 § B4 iplsk % w =k fF 44 F](2011/2/18)

AP i AL A R

AR P AR ’éi}%i?d‘:&- p 2009 ek BT KGR LIPS R E 0k 44-7

N

T,
-
=

o
o
s

P ae H kg B9 2 0.105~0.135 Day ™ 2 B ok, .9 £ 0.035~0.255 Day™
2R R TR gt pERE A AW 5~8 % o FE=k A 45 5 4o Bl 4.4-24~4.4-27 #55F o
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# 44T IR BARRIE KT SRR RS % A

Stati Total | Ammonia |Nitrite/Nitrate P ) Nitrification
ation . 1 .
Date | NBOD | Oxidized | Produced ] " .| Begins from
1 1
Name (day™) | (day™)
(mg/L) | (mg/L) (mg/L) (days)
A5 2009/11/9| 1.97 2.33 0.43 0.105 | 0.035 5
A5 2010/1/19| 17.5 3.73 3.83 0.135 | 0.195 7
A5 2010/3/29| 24.45 5.57 5.35 0.115 | 0.165 3
A5 2011/2/18| 3.01 0.66 0.9 0.125 | 0.255 10
60 60
-~ 55
< 50 50
E Measured Total BOD 4
3 40 <m ;g
§ 30 f 30
5 25
‘2 20 8 20
> 15
210 10
© 5
oleo—oe ol-e
o 2 4 6 8 1 12 14 18 118 20 0o 2 4
10 8
9 7
Q 8 Ammonium Oxidized = 2.33 mg/L ~ 8 Nitrification begins on day 5§
g7 Nitrite/Nitrate Produced = 0.43 mg/L <
S 6 g 5 B
B 5 _:_,’ 4 k,= 0.035 day
33 £ o o
"25 2! o—eo—eo— e = 21 m
1
% & 4 6 & 0 w2 u ® B 20 % 2 4 & & w0 1= % ® ® 20
Incubation Time (Day) Incubation Time (Day)
B 4.4-24 3+ 4B R % — 0K ‘;fr % %< 18] (2009/11/9)
30 5
% 25 4 -1
£ 20 Measured Total BOD a k,= 0.135 doy
8 o 3
,g, 15 §
3 1 Total NBOD = 17.5 mg/L g 2 © o ©o o
c (8]
c>g 5 Calculated CBOD ! 2
~--@---@---0--0---@-----
%% <+ 6 & 0 2 u ® ®B 20 % 4+ & & 0 2 1 % ® 20
10 ©
- : Ammonium Oxidized = 3.73 mg/L : Nitrification begins on day 7
> Nitrite/Nitrate Produced = 3.83 mg/L i
g7 S ky= 0.195 day™
o 6 b E 6
s g s
£ 4 g 490 o o 5
3 £
s 2 2
1 1 \\J\
0 0 o o [*]
o 2 4 6 B8 W 12 ®“ 1B 1B 20 0O 2 4 6 8 1 12 W 1B 18 20
Incubation Time (Day) Incubation Time (Day)

] 4.4-25 7k S 4 )=k 5 = ok % 8 H1(2010/1/19)
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50 10
> 45 9
S 40 8 o
Ess ~ 7 k,= 0.115 day
30 Measured Total BOD <°| 8
325 £ s
3 Q o o o o o o D
82 Total NBOD = 24.45 mg/L g ¢4 °
c 15 o 3
g 10 2
S s o --e---§culgled CBOD _  ____, 1
0 l—e= 0 “e
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
10 10
91  Ammonium Oxidized = 5.57 mg/L 9% Nitrification begins on day 3
T 8 Nitrite/Nitrate Produced = 5.35 mg/L 8
s 27
E > k,= 0.165 day™'
e 6 E %o
§ 5 o 5 S
= c
Z 4 g 4
L3 E 3
g 2 2 °
1 1
0 0 o o]
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Incubation Time (Day) Incubation Time (Day)
W] 4.4-26 42 2 4f Rl2h % = =K F % #c91(2010/3/29)
12 12
=
? 10 10
= — _ -1
8 Measured Totol BOD 4 8 ky= 0.125 day
i Total NBOD ?
g 6 =301mg/LT] = 6
S 4 o A48
c NG’ B 4
[ 2 o ’
¢, ~egr om0
3 g Calculated CBOD 2
0l—e 0
0 2 4 6 8 10 12 14 18 18 20 0
4.0 4.0
35 o 35
<30 Ammonium Oxidized = 0.66 mg/L Nitrification begins on day 10
g Nitrite/Nitrate Produced = 0.90 mg/L 330
:; 25 E 2.5
F20 © 20
‘i c
15 1. -
) E ° k,= 0.255 day "
£ 10 < 10 06049 <o
Z o
05 0s) © ° °
0.0 0.0 oo o S
6 2 4 6 8 0 12 ¥ B 8B 20 0o 2 4 6 8 10 122 W 1B 1B 20

Incubation Time (Day) Incubation Time (Day)

B 4.4-27 ik S 4% 0] = 5 v =K % 8cF1(2011/2/18)

RS RLPrE - SAN AF PIEY
USRI A 2009 EAsE ke K HkR] 0 &K HRR] S R R A0 44-8 ¢

';‘F o

a8

£9 i H kg 84 & 0.105~0.135 Day ™ 2 % » k, &4 & 0.09~0.3075 Day™
2R R TR Eade PERE A A% 3~11 % o fr =t A 47 5 % 4] 4.4-28~4.4-31 ¥ F o
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% 4.4-8 F 12 AR MHRIEE KT SRR S % A

. Total | Ammonia |Nitrite/Nitrate Nitrification
Station L k1 Kn |
Date NBOD | Oxidized | Produced 1 1. | Begins from
Name (day™) | (day™)
(mg/L) (mg/L) (mg/L) (days)
ENR 2}?} 2009/11/9| 9.46 1.95 2.07 0.125 | 0.09 5
ENR )}?} 2010/1/19| 21.48 3.9 4.7 0.135 | 0.195 6
ENR 2}?} 2010/3/29| 29.52 6.26 6.46 0.105 | 0.155 3
ENR 2}?} 2011/2/18| 5.26 0.99 1.15 0.105 | 0.305 11
40 30
Em » Measured Total BOD 25
£% S 20 o ° o
® 25 Total NBOD = 9.46 mg/L| 5 .
g 20 V- S il SR ;E 15 k,= 0.125 day
S g 10 o
§ 1
g 5 5 o
% "3 4+ & & w0 1 w 1 ® 22 % ° 5 4+ & & © = w ® B8 20
8 8
7 7
o Ammonium Oxidized = 1.95 mg/L Nitrification begins on day 5
El Nitrite/Nitrate Produced = 2.07 mg/L g s
75 g s .
E . ‘g’ o o k,= 0.090 day
S 3 g s
£ 2 £, ) o
< 1
% 2 4 & 8 w0 1= % 1 B 20 % 2 4 & & w0 1= w 1 B =20
Incubation Time (Day) Incubation Time (Day)
B] 4.4-28 = {# = 7]%'2?‘]‘:& - =0k %‘r % %< 18] (2009/11/9)
30 5
% 25 Measured Total BOD 4
< 20 )
| 3
% 5 E : k,= 0.135 day™'
3 10 Total NBOD = 21.48 mg/L g 2
c o
& 1
§° & CaculatedCBOD ° © o o o
%3 % 6 & 10 12 W 16 B 20 0 ® 3 4 6 8 10 12 # % B 20
10 10
9 9
Q 8 . 8 Nitrification begins on day 6
g 7 < 7
e 6 E s
E 5 o 5
Z 4 é 410 o o
L3 E 3
r‘z‘_: 2 ‘Ammonium Oxidized = 3.90 mg/L < k,= 0.195 day™
1 Nitrite/Nitrate Produced = 4.70 mg/L 1
% 2 4+ & & 1w 2 w ® ® 20 %% 4+ & & w0 B 2 % 1B 18 20

Incubation Time (Day)

Incubation Time

(Day)

Bl 4.4-29 % A~ AR ¥ = =K 4-#c$1(2010/1/19)
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50 5
Ly 45
> 40 4
g Measured Total BOD -
- 35 =
g 30 b > 3 5
E o5 E k,= 0.105 day
2 g8 ,
s Total NBOD = 29.52 mg/L 2
c 15 o
% 10 1 o © o T o o o b
© 5 Calculated CBOD
0 PR T R e S Y T 0<%
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
10 10
9 9
- 8 81 Nitrification begins on day 3
> &
g 7 & il
= o
s © £ s
N 2 °
{ 4 g 4
g3 £ 3
.g 2 Ammonium Oxidized = 6.26 mg/L 2
1 Nitrite/Nitrate Produced = 6.46 mg/L 1
0
oo 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 8 20

Incubation Time (Day) Incubation Time (Day)

W] 4.4-30 %4~ 4 Isk 5 = =5k F % 4cF](2010/3/29)

12 12
a
? 10 10
5 8 Measured Total BO J 8 k= 0.105 doy”"
g Total NBOD ?
g 6 =526 mg/L] = 6
o
S 4 = g 4 >
§ oo 0-0-°"0"° o500 o
°
g 2 Calculated CBOD 2
0l—e 0 —e
] 2 4 6 8 10 12 14 16 -] 20 0 2 4 6 8 10 12 4% 16 18 20
40 4.0
35 S 35
) - Ammonium Oxidized = 0,99 mg/L - Nitrification begins on day 11
: Nitrite/Nitrate Produced = 1.15 mg/L 330
‘: 25 - E 25
B20 o 20
=z 15 H 15
T E : K,= 0.305 day "'
gw < 10t o (<] 00000 o
0.5 0.5
9
0.0 0.0 ——0—o
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Incubation Time (Day) Incubation Time (Day)

Bl 4.4-31 %4« 4l sk 5w =K % 80 F)(2011/2/18)

O F I im iR -F #MHRI

FAARRIEE B 2000 £ Az K BT KRR E SRR S % R A& 44-0 4757 .
d %¢ Fars Kk ®9 %~0.097 Day" 2 B 5 k, &9 # 0.135~0.335 Day™ 2. & 5 &
fer g A 2 A% 1~8 X o fr=i A 4555 % 4o 4.4-32~4.4-35 #1 7 o
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% 4.4-9 F 15 F &R R R T S B SRR A

Incubation Time (Day)

Incubation Time (Day)

Wl 4.4-33 F 824012 % = =0k 2 4H1(2010/1/19)

101

Stati Total | Ammonia |Nitrite/Nitrate P ) Nitrification
ation - 1 L
\ Date | NBOD | Oxidized | Produced N "_1) Begins from
ame ay ay
(mg/L) | (mg/L) (mg/L) (days)
B ﬂ»‘%ﬁ 2009/11/9 9.6 2.1 2.29 0.065 | 0.135 3
B ’éﬁvﬁ%ﬁ 2010/1/19| 21.71 4.89 4.75 - 0.2 1
B ﬂ»‘%ﬁ 2010/3/29| 26.51 5.67 5.8 0.095| 0.2 3
—ﬁﬁ&)}?} 2011/2/18| 7.86 1.03 1.72 0.097 | 0.335 8
% 8
% " Measured Total BOD 7
E 12 _ 6
E 10 g 5 .
S8 E ., k,= 0.065 day
S s Total NBOD = 9.60 mg/L § 3
§ 4 © 2
P AU T S B S
0 2 4 6 & 0 12 @ ® B 20 %5°3 4 & 8 1 12 1w 6 ®B 2
8 8
-7 7
% 6 ~ & Nitrification begins on day 3
g Zs
5 4 P o 4 k,= 0.135 day™'
23 é 31 ° °
'T'.—: 2 Ammonium Oxidized = 2.10 mg/L E 2
£ Nitrite/Nitrate Produced = 2.29 mg/L
1 1 ° ° o]
00 2 4 6 8 10 12 14 16 18 20 00 2 4 6 8 10 12 14 16 18 20
Incubation Time (Day) Incubation Time (Day)
Bl 4.4-32 F #4012 % - =0k 54 R1(2009/11/9)
40 5
a3
g 30 4
E 25 Measured Total BOD Q 3
E 20 £ No CBOD
§ 15 Total NBOD = 21.71 mg/L § 2
& 10 °
§s No CBOD
%2 + & & 0 12 % & B 20 % 2 4+ & & w0 2 w ® B 20
10 10
91 Ammonium Oxidized = 4.89 mg/L 9
J s Nitrite/Nitrate Produced = 4.75 mg/L 8 Nitrification begins on day 1
? 7 d 7
o 6 E s
g 5 g S
Z 4 § 4
£ 3 £ 3
g 2 2
1 1
% 2 4 & & w0 2 w ® ® 20 % 3 4 & &0 2 u. ® B 20




40
Q 35 Measured Total BOD 4
g 30 -
32 3 }
5 = k,= 0.095 day
g 20 8 2
S 15 Total NBOD = 2651 mg/L | 8
§ 10 g
3 5 o o ) o o) Q
. Calculated CBOD o
R T = VT T 6 2 4 6 8 10 12 14 16 18 20

Ammonium Oxidized = 5.67 mg/L
Nitrite/Nitrate Produced = 5.80 mg/L

Nitrification begins on day 3

k,= 0.20 day™'

Ammonia (mg/L)
O L NGWH>IOON®®ODD

Nitrite/Nitrate (mg/L)
O N W00 N @O

8 10 1”2 1 16 18 20

o
[N
EN
o

0 2 4 6 8 10 12 14 16 18 20
Incubation Time (Day)

W] 4.4-34 F #4015 % = =K 4 4] (2010/3/29)

Incubation Time (Day)

12 Measured Total BOD

-1

0
g 9
2 8
3 5 7 k,= 0.097 d
" S s ' N
a2 8 £
Total NBOD ~ 5 o

5 6 = 7.86 mg/L § 4 4
€ s
s+ - e-0cC9 G 3 -
g‘ 2 Colculated CBOD 2 =3 o o

] ! °

072 4 6 8 0 2 W % B 20 O G

6 6
~ 5 . :
< Ammonium Oxidized = 1.03 mg/L 5 Nitrification begins on day 8
g 4] Nitrite/Nitrate Produced = 1.72 mg/L oy
=3 N 4
2 €
:° 2 3
= c
} 2 g -1
£ £ 2 k= 0.335 day
zZ 1 1 o ] o000 2 00

o
0 0
°© 2 4 6 8 0 1@ W ® B 20 Ty 3 4 § 8 f 2 # % B 20

incubation Time (Pay) Incubation Time (Day)

) 4.4-35 F #4012k % 0K S8 §1(2011/2/18)

10.5% K@ R pipnis-o E?;}ﬁiﬁ'l‘:é

4 l??)}ﬁ;iﬁ'l‘:é p 2009 EAz £ (T X HRP E XK BI S FRE0E 4410977 o
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% 4.4-10 Jokir Aind SRR T R BRES HRS A

Oxygen Consumed (mg/L)

Nitrite/Nitrate (mg/L)

. Total | Ammonia |Nitrite/Nitrate Nitrification
Station . k1 kn |
Date NBOD | Oxidized | Produced 1 1. | Begins from
Name (day™) | (day™)
(mg/L) (mg/L) (mg/L) (days)
v i‘??%?} 2009/11/9| 6.03 1.35 1.32 0.115 | 0.135 13
v i‘?})}?} 2010/1/19| 24.29 4.84 5.32 0.155 | 0.175
v &37}?} 2010/3/29| 37.66 8.24 8.22 0.155 | 0.175
v i‘?})}?} 2011/2/18 13.8 2.81 3.02 0.095 | 0.235
40 40
33 35
g- 30 Measured Total BOD /g N 30
325 S 25
5 20 E 20 k,= 0.115 doy ™ <
§ -] g 5
B : ;
%2 4 00“2040603010 2 1 1B 1B 20
8 8
Q : Ammonium Oxidized = 1.35 mg/L - ; Nitrification begins on day 13
g 5 Nitrite/Nitrate Produced = 1.32 mg/L % ol o o o o o o
B 4 ‘s’ 4 ko= 0.135 day™
£ 2 < 2
< P ﬁ/"\v\_v 1
% 2 4 6 & 0 = 14 % 1® 20 % 2 4+ 6 & © 2 % 1® ® 2

Incubation Time (Day) Incubation Time (Day)

B 4.4-36 ¥ AR % — =K B %-#cH1(2009/11/9)

40 10
35 : k,= 0.155 day™'
30 Measured Total BOD 7
-
-
25 S 6
20 £ s
S 4
15 Total NBOD = 24.29 mg/L 1
8 3 o o
10 B °
5 Calculated CBOD 1
-~ --0--9---8---0---0--0-----4¢
0w 0
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 1B 18 20
10 10
9} Ammonium Oxidized = 4.84 mg/L 9
gl Nitrite/Nitrate Produced = 5.32 mg/L 8 Nitrification begins on day 3
-
7 < 7
6 € 6 .
5 2 51 o k,= 0.175 day
2 o
4 g 4
3 ‘E: 3 o
2 2
1 1
0 0

o
N
S

6 8 10 12 14 16 18 6 8 10 12 14 16 18 20
Incubation Time (Day) Incubation Time (Day)

N
o
(=]
N
FS

W] 4.4-37 ¢ S R]sk % = =K %4 (2010/1/19)
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2 70 Measured Total BOD 35 k,= 0.155 day™'
g 60 30
= ) )
B 50 N 25 o o ] ] ®
5 40 Total NBOD = 37.66 mg/L E 20 °
[ 4 (=]
8 30 p & 9
c Rl LR R . Abah et o
& 20 Calculated CBOD 10
& 5
ol e
0 2 4 6 8 10 12 “ 1B 1B 20 0 2 4 6 8 10 122 14 1® 1B 2
12 12
114 Ammonium Oxidized = 8.24 mg/L "
Q 101 Nitrite/Nitrate Produced = 8.22 mg/L 13 Nitrification begins on day 7
9 s
E 8 $ gl o o
s 7 E 7 N -1
% 6 S 6 k,= 0.175 day’
Z 5 é 5
s 4 E
£ 3 < 3
Z 2 2
1 1 8
ol o= 0
0 2 4 6 8 10 12 4 16 18 20 0 2 4 6 8 10 122 1“4 1 1B 2
Incubation Time (Day) Incubation Time (Day)
~ N P 2. , 2
] 4.4-38 ¢ SAHIRIE 5 = =0k f S 4R (2010/3/29)
20 20
5 18 18
? 16 16
= 1 Measured Total BOD, o “ k,= 0.095 day '
’g 12 ? 12
10 < 10
§ 8 Total NBOD § s
o = 13.8 mg/L
c 6 O 6
B et . . g
2 Calculated CBOD 2 AMV”J—’_
ol-e ole
0 2 4 6 8 10 12 # 1B 1B 20 0 2 4 6 8 10 122 14 1® 1B 20
6 6
S 51 Ammonium Oxidized = 2.81 mg/L = 5 Nitrification begins on day 7
o1 o " -
E 4 Nitrite/Nitrate Produced = 3.02 mg/L S 4
: 2
-1
.2-_, 3 2 36 o oo k,= 0.235 day
32 £ 2
’: <
Z 1 1
0 0
0 2 4 6 8 10 12 14 16 1B 20 0 2 4 6 8 10 122 1“4 1® 1B 20
Incubation Time (Day) Incubation Time (Day)

Wl 4.4-39 © S4fsirlab 5w =k 44 (2011/2/18)

11.7% -k 7@ i;ﬁx;ﬁxiﬁ-if’;—:}ﬁiﬁdi&

EH AR p 2000 Az £ iE 7w SRR £ SRR E R A 4411995
d ¢ ¥, H Kk @9 2 0.095~0.155 Day™ 2 f¥ > k, & % % 0.105~0.335 Day* 2
B R (e fade PR 4 AR 4~13 X o Bt A 55 % 4B 4.4-40~4.4-43 #rT o
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#4411 kiR AR E B ARRIS R T S B  RR S % A

Incubation Time (Day)

Incubation Time (Day)

W] 4.4-41 F 15 4 Blsk % = =K %4 H](2010/1/19)

105

. Total | Ammonia |Nitrite/Nitrate Nitrification
Station . k1 kn i
Date NBOD | Oxidized | Produced 1 1. | Begins from
Name (day™) | (day™)
(mg/L) (mg/L) (mg/L) (days)

Ef_l"%)}?} 2009/11/9| 16.77 3.97 3.67 0.155 | 0.135 7
E‘.F’%)}% 2010/1/19| 14.81 3.13 3.24 0.155 | 0.185 8
Ef_l"%)}?} 2010/3/29| 31.53 6.77 6.9 0.095 | 0.105 4
E‘.F’%)}% 2011/2/18| 19.01 4.32 1.16 0.095 | 0.335 13
30 10

-~ 9

S 25 8

£ -~

;‘,: 20 Measured Total BOD 3 ;

5 15 E 5 k,= 0.155 day™"

§ 10 Total NBOD = 16.77 mg/L § ;

g Colculated CBOD : o o o
oo _o—e ---@---@-=-0-=---0--=-0---—- g 0 -

o 2 4 6 8 10 122 ¥ 1 1B 20 0o 2 4 6 8 1 12 14 1 18 20

8 8

Q 4 Ammonium Oxidized = 3.97 mg/L 4 Nitrification begins on day 7

g 6 Nitrite/Nitrate Produced = 3.67 mg/L Q 6

- 5 g‘ S5

:., LY s o o k,= 0.135 doy™’

::E 2 < 2 o

= 1 1 ° o o
% 3 4+ & & 0 = 1 ® B 2 % 2 4 & & w0 1= u % ® 20

Incubation Time (Day) Incubétion Time (Day)
] 4.4-40 & 154l 2 % — =5k T % 4] (2009/11/9)

30 10

= 9

S 25 8

% 20 Measured Total BOD Q ;

£ s £ . ky= 0.155 day ™"

§ 0 Total NBOD = 14.81 mg/L g :‘; o o o

§ s O oo T S
BT i & & © 12 1w ® B8 2 % "2 "4 & & © 122 14 % ® 20
8 8

o 7 Ammonium Oxidized = 3.13 mg/L 7 Nitrification begins on day 8

2 O Nitrite/Nitrate Produced = 3.24 mg/L 36
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Measured Total BOD

W
o

Total NBOD = 31.53 mg/L

Oxygen Consumed (mg/L)
N
o

Calculated CBOD

0 = B i ey Ty
©

0 2 4 6 8 10 12 14 16 B8 20

Ammonium Oxidized = 6.77 mg/L
Nitrite/Nitrate Produced = 6.90 mg/L

Nitrite/Nitrate (mg/L)
OCLNGHIUON®DODD

0 2 4 6 8 10 12 14 16 18 20
Incubation Time (Day)

w

CBOD (mg/L)
- N w >

o
q

k,= 0.095 day '

-
=

]

Ammonia (mg/L)

o

O N W 00N ®O©

(=]

2 4 6 8 0 12 ¥ 1B 1B 2

Incubation Time (Day)

W] 4.4-42 € B ARl b % = =K F 4 4)(2010/3/29)

=
o

N
w

[S]
(=]

Measured Total BOD

-
=]

otal NBOD
= 19.01 mg/L

Oxygen Consumed (mg/L)
w T

o
[«

Ammonium Oxidized = 4.32 mg/L
Nitrite/Nitrote Produced = 4.16 mg/L

0 2 4 6 8 10 12 14 ] B8 20

Nitrite/Nitrate (mg/L)
O LN LD e N @

(=]
N
»

Incubation Time (Day)

6 8 1 12 14 16 B8 20

CBOD (mg/L)
O N WOy ®O©

k,= 0.095 day

(=]

o

Ammonia (mg/L)

O - N WL+ N @

Nitrification begins on day 13

k,= 0.335 day '
o 0000000,

o

4 6 8 10 12 14 16 18 20
Incubation Time (Day)

W] 4.4-43 £ 154 15k 5 v =k FF %4 (2011/2/18)

VALY ST STRTE S Y 2¥ Tk

BR R~ AR p 2009 A2 X B (7= B LB F R EAok 44-12 97

Fod 29 Fars H ok 6 A 0.09~0.175 Dayt 2 & > k, &4 7 0.185~0.195 Day™

2O R TR B PER R A A% O~11 X B A 47 % 4o B 4.4-44~4.4-46 Frow o
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£ 4412 kiR ATMEE S AR RIS K T SR S R RS R &

Station Total | Ammonia |Nitrite/Nitrate P ) Nitrification
.- 1 |
Name Date | NBOD | Oxidized | Produced N ”_1) Begins from
ay ay
(mg/L) | (mg/L) (mg/L) (days)
R E 7]% 2009/11/9| 14.62 3.5 3.25 0.09 | 0.185 11
R 7]% 2010/1/19| 14.49 3.17 3.17 0.09 | 0.195 9
R E 7]% 2010/3/29| 14.99 3.28 2.92 0.175 | 0.195 11
25 8
5 7
2 Measured Total BOD 6
3 I 5
§ B g, k,= 0.090 doy’"
S Total NBOD = 14.62 mg/L § -
c o
¢ s - [ ]
& Calculated CBOD 1 °
<€o--0--0----- q
%2 + 6 & w0 1= w ® ® 20 % ° 3 4 6 8 10 12 % 1® ® 20
6 6
o 18 Ammonium Oxidized = 3.50 mg/L 5
E 4 Nitrite/Nitrate Produced = 3.25 mg/L 1 % o
g ¢ e—o—e—0o o = 1
% 3 4+ 6 8 w0 1= 1w % B 20 % 2 4 6 & 10 12 w 1 8 2
Incubation Time (Day) Incubation Time (Day)
Bl 4.4-44 B % < MRl sk % - =K F 2% R1(2009/11/9)
25 5
% 20 4
‘é 5 Measured Total BOD % s ‘
g E k,= 0.090 day"
S Total NBOD = 14.49 mg/L g 2
§ 5 1
o Calculated CBOD o s - N . .
0" T e 6 & 0 o owo® B 2 % "2 4 6 8 10 2 w 1© @8 2
8 8
7 7
Q Ammonium Oxidized = 3.17 mg/L Nitrification begins on day 9
g 6 Nitrite,/Nitrate Produced = 3.17 mg/L 3 °
s g s
§ 4 _\c_; 4 -1
% s é sl o o ° ° k,= 0.195 day
-‘g 2 E
z 1
0 0 o
6o 2 4 6 8 10 1 14 1 1B 20 o 2 4 6 8 W 12 #“ 1 B 20

Incubation Time (Day)
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Incubation Time (Day)

] 4.4-45 B % % AfsiRlsk 5 = =5k fF %81 (2010/1/19)




25 8
i 7
E 20 Measured Total BOD 6
£ = o
3B > 5 k,= 0.175 day’
5 E . ° o [} ] o) o 8
c [=]
g © Total NBOD = 14.99 mg/L 8 3 o
o
g 2
g 5 Z ~ Celouloted-CBQP - - - - 4 9 o
ole 0Le
o 2 4 6 8 10 2 14 1 1B 20 o 2 4 6 8 W0 12 “¥ 1B 18 20
8 8
7 Ammonium Oxidized = 3.28 mg/L 7 o i
S |  Nitrite/Nirate Produced = 292 ma/L ~ g} Ntrification begins on day 11
£ N
s £ 5 "
£ . T . k,= 0.195 day
= b 'S
{ 3 g 3 o o o o o o
b E
T 2 < 2
2
1
1 )
ole—= < & © 0 a

8 o 12 1“4 1B 1B 20

o
N
>
o

0 2 4 6 8 10 12 14 16 18 20
Incubation Time (Day) Incubation Time (Day)

] 4.4-46 B % AfsiRlsk 3 = =0k FF %8 (2010/3/29)

45 2= &1 1 Sl

’

ARBRARLFERRERFFFET O RFRF 2 ¥ AHEBF /TR
RN LR efFAaiiiGi g Aok 2 A1 ik, 2 EHEOREE

1o B HCRR RS o 17 s BRI RS gy~ B
5 (k) 2 A i dic(kn)f A 7 BOD & NHa-N# o~ jm 118 2 fjf 2 o o
PpE Loz @ ok A 4 > DO~ BOD &2 NHg-N»ti@ '@ f £ » & Jp %
Bk ko~ RTFRRFAE R L RFELEZFEL R FE 0 2 M

FEF e KRR 2 R E A o

BE LML kR k0 4510 H R R @ R W 45-10 58
Btk % BT - CBOD 2 % fific » ky éPFETI £ ip i B+ BFHE %5 ko 30 & 2 %
HORF P FHBEAR A A A (2011 # e % § 27 2010 £ 2009 &
PR G E SR RS BRB T R KRBT HEF R AT

o MR FEREM S MRE TS LFRF T ABEF B LK

PRl 4 A A ARN 2 HEREET $E2

=l
e

=
4z
N
AR
[

IS

RS SLE AP
R HEEAIY 2 R Kk B2 % % (Chenetal., 2012) -

—HEA G o AVIEY AR SRR €8 F B FlaA i iEr 3R
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PAE o ¥ ék?ﬁrri‘g’ SR ;‘g;jf;ﬁﬁ;}%i %&;ﬁ;}% N ftug,_;a—r;{»;iy‘rig;}% p 5@51’;}%
R MRS ORI AR T ERI (Y AR R EBAR) 0 AT TE R b RO (i A
BHT7TAAHET 1422 1) BAFT R LN E (L 2mg/l) o it pER
FRL L PERRPEEN B FREBF R B AIT T B RS s o
4ot - % FEI - A EIenk o o BERARBI A RFEILFERA TR o

£ 451 &Rk dE B - T A

e g ki & (Day”) kn & (Day”)

MW e [ ie | Fee | AlE | RiE | 2oE
¥ AR 0.105 0.175 0.135 0.125 0.275 0.190
AT A 0.105 0.145 0.137 0.175 0.305 0.212
L 009 0145 0108 0045 0195 009
v 2}?} 0.075 0.155 0.104 0.155 0.255 0.190
#EIEAR 0.09 0.155 0.123 0.09 0.145 0.123
7 i 0.075 0.115 0.103 0.035 0.275 0.158
Ak S 0.105 0.135 0.120 0.035 0.255 0.163
3 < A 010s] 0135 o118 009 0305 o0.86
A 0065/ 0097 0086 0135 0335 0218
T 0095 0155 0130 0135 0235 0.80
£ 5 0095 0155 0125 0105 0335 0.9
B R~ A 0.09 0.175 0.118 0.185 0.195 0.192
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Danshui
River

Estuary

| & 0.090~0.175
kn 0.185~0.195

Guando Bridge

- @19’*% "ol )

) \B [ k1 10.065~0.097 |
A\ _fa |0.135~0.335

Danshui ®Bailing Bridge (7,0.105-0.135)
) Zhongyang Bridge™ . _ k| 0.09~0.305 | hijian Bridg
River S \S— PY 5
1 . I~V.1) .
k| 01050335 | Minquan @ Shehou Bridge. 41 0.075~0.115 |

Bridge
[ k1 0.105~0.145
ks 0.175-0.305
Xinhai Bridge

e Zhongxing Bridge
ki 0.095~0.155|
n 0.135~0.235

k 10.075~0.155 pluazh ~gBr'dge)\(\%m

{ k 10155~0255 - i ggf
Xiulang Bridge® ®. *!"8meiBri
e [ Ja [0.090~0.145| <4, | ki [0.090~0.155
Cheaglin Bridge ;0450195
k [0.105~0.175| 7 o 4O
o>
o >
Q
o
3
\j’\kfﬂ‘“\«,

B 4.5-1 &k inE ke % ky
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% |k 0090-0.145]

\\?{r

kn| 0.035~0.275 |
k10.105~0.135 | s
ka | 0.035~0.255

@® Water Quality Station
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Y
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¥IF PUREEE B

5l EL 8Py
Boif i KT 2K o ARG K ORE AR g AR A
o B AT E RRABRR S SIS T GRS RS o050 FIRARA
SrA 2 Z PPATBE o S R - T R Ao ok B o X5 RGR A
ARKP R FRAPSORERET S PR XL EE IR EE

1

Fsife s TR BB IR E H R OGR i 'r’/"'i"’),@’l ’

e

FARERLARE O RGFRR L2

h

Db APREET BRGNS AT KLY -
POUKARY AT R R AR Rk B TS W s Sl
GA R RRES S R TESERE LB L 8 W e

EN T ARTEE SN SRR S S S BRSSPSR

et s FIRFE L AE BB o KA ] REH AR LT BB
PR B - R EERRS N @RS AR RAFLF Y

WEHCE S S RAR T F BEEH g R R R R Sl S Y

- BN E R FERERERI BB IR B
Bk B A AR MRS R 2 Ak PR
Rt s 2 L2 BN I FRFEFENFE 3T HOETRL

ZRG o D AWAENFEAEFE T A 0 e~ F o iF B B4
Aol R > p TR A 230 4o TR 5 2 (adjoint state method, ASM) &
& = #7;2 (Newton” s method) ; 2% E_BLiP| T AL & & w4 R BV B (73R RpF -
+ P jmik (Kalman Filter) % = ;2 » 52 % pF 354 (real-time data) fie & se3t 431 > 2 13
LR 2B RS o A o B SRR AR e s b - B

BURITA s SEFTHEFE PG AL PRS2 Bl B4

111



o
i
‘a‘

ik B R BRI TR 2 N2 2 frfe > H A R IPR S22 -
Rk 75 BB o

AR ELRAFEEFERIDE S % 0 L Z FRR GRS F g
RFHEEERR T o I e R RR S N REFRETF R B0 K
Aokp it f BT R AR FE B2 RTHGY o 0T TEHBE B RN
B BN R B RO R v e UGRP o
5.2 R BRI

il SR AQ S A @A) > L BV 4 LoRIZACR T 2 a4 > AP kL
ﬁ%%%‘li&iﬁﬁ’k“‘ PR @Eoci g2 e o d A/ R0 E (flow rate) ~ 7 7k
#E&& (roughness) ~ i@ & & #2.47 #L /& (elevation & slope) ¥ A # F 4 » BEFE T 7
(mass balance) ~ # & - #(momentum balance) ~ it £ - #r(energy balance) % /% & %
#1o BIE B PE T il -k ¥ 5 f# (Cross section area) ~ -k &8 4% (volume) ~ ixi#
(velocity) ~ -k # ;& & (hydraulic depth) % -k 4 i & » 3% g "% (Settling) ~ £ R %
(resuspension) ~ &t g (dispersion) 2. 3k #_ 0 AT A4 T AKE BRI 2 @ %J
(advection) ~ #£ 57 ~ #-1¥ (dilution) ¥ »< i -

KT BEBFILEFE kY FAPFTAMALE A RS AP TRLAIF &
(interaction) » FR A F2 VR ERTH T2 2 2 Fp & Fama A HpF2F 8
ARELEF o PRELTRE I MEQGIER 3T LEFEY BT A
PR RCRE AL R AR 2 S BRI B g e B] 5.2-1
G FUERFFREERA VARG RT A RERIEF T AR
i LBF R AIRP
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= 8 55 (volatilization)

P>
-> 7KEZ(hydrolysis) j';a;@;gﬁ
—1 € —> JfEE(photolysis) -7

V> Sfb(oxidation) (L) ShEIEE

N EmiEE —> HE %
ES (biodegradation) i
%-ﬁ--ﬁ-ﬁ-|ﬁ-ﬁ--ﬁ-ﬁ--ﬁ-ﬁnﬁ-m

o TR § s
] ~> 7 ydrolysis |,
H
_!_/_’_ r.— » &£ {k(oxidation) ,]l i

. EVIEEE |
(biodegradation) |

B152-1 @ AR BRSBTS T
BESEEES
b B FEYF BB K TR - B Uk AR

(phytoplankton)i& % & 5% 4 it & et 41 5 ¥ enjgsk kbt S LS ARIETR f A B
WAL  EY R REB IR LR TR R 2R
¥R AR TR o 5% P F Bk ¥ (USEPA) B AT3% 2. Water Quality Analysis
Simulation Program Version 7.4 (2009)2_ 45 51 = # ~ Water Quality Modeling For
Wasteload Allocations and TMDLs (Lung, 2001) ~ Sediment Flux Modeling (Di Toro,
2001)% MWH(= 102b) % ~ k> TSR j g 2 AT > 12 35 T

2B ke RR R EF T g WAcR 5.2-2 47 o H A T R B AR

BB % F PaTR KA RPN o
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BOD
EEREE

NO,-

N%I%N Org-N | | _______.
i HHEE |
<>

TEERER

@ PHYT(C)

KA :
X j i Org-P i
: pos |, B |
o2 ; W ; :
KEHO L P |
e e e S |
_____ )H Sediment k-
- !
Bl 5.2-2 ¢ & B> RME RF 2 BT LB

AR R

AR TR TR BB ARY 0 E L R ANERE R AFE S & E % % a(chlorophyll a)
i# (1 g-Cl 11 g- chlorophyll a %) 25~30 2_ +* (3% 5 = & & gt > £ et § vt (- 45
Mm% o ¥ % CPIN=100:10:1)# & & SR giihis » L2 (74P cndciE/F & o

A TRt R sl 0 A R IFIFMFE S oh2d & 5 (growth rate) ~ 5+ -
¥ (death rate) ~ & & i® * (photosynthesis) £ =¥ ¥x i® * (respiration) & ~ &5+

P RER ~KBRE S ~BEHEVARRFZ - FEFREFYEF > FIg

FAaok? g A T g P ALAF £ CO2 p kB ST <

o F A 4 EPF o A5 £ B endlP o Pl Y E05 i3 L & 18k (dissolved

He

inorganic phosphorus, DIP) |4 it £ f4 # (orthophosphate) ~ /4 f# it & ¥ % (dissolved

inorganic nitrogen, DIN) &]4- % % (ammonia)£ 7 & @ (nitrate) & % £ Bz £ 5 § 12
o= g Bl RS AL JESER C FORB R Gl A R > B g
e i E2HF L0 f2aBOD 23 3 % &£:81742 % F Ji(deoxygenation) > = % CO»
Frk I~ ¢ o FREHIARA S 5 F #F (organic nitrogen, ON)£2 3 8 #k(organic

phosphorus, OP) » & p & » “i ek AT B BEIFTR 30~ A ML & 5 KR ¢ 3

PR oARRY ERBRME AL REESE L kA H B F R
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RIERARAREFHEY SRR ARG KR F F £ (sediment oxygen demand,
SOD):# @ - f& %% -
BB %

LARETRNE RiBARY 0 LR Y RS A A e 1P e - i
4 BN S B 7 (mineralization) + 5 & 4885 > @ EASEET & T2 42 £ 403 LR
Beoom poRERY RS o ¥ - JRA TR G R GG RS BABEE TG T ALK

BERR IR TS L RIER S B KM RS ERR i)

Q‘I

R

& A e R Rl 1 T (nitrification) 0 B3 F B A S AT o 2 H 2 K AR
PERFEERE FEARKRTE A A2 S PN BE o V- Ay i
FEEFRTE L REAKY ERFRILE U AL B E ] L r kR
FEHE R RS AERAARFAREFEF ORI F R TVARI AT
Bi- fAFF o CINA B EE RIL Y 0 SRS s R i
* (denitrification) » = 5 § F (N)#zae 3 x5 7 o
2REF

Rt SR S S TRER TS SRRIAC R R

&R
4-*4‘4:\
ET
=

WO BREE T
i F 4 (cohesiveness)s T Ji # (sheerstress); B » 2 kihe 7 kMALRIFTZ &
2_f& 5" (suspended load) ~ -k i it 48 7 i df L & ~ ok R 20 it (wash load) ~ 12 &
P R AR B+ ek A (bed load) - MR ARIFITFESFE 0 F Y ER
FEESG > A ORMB AR W RETE MR R BHE RS> W R P
st B R KRR AE T snfl 0 Flt - 435901 2D~3D # {0 2N o e £ Ap B Sl
4ot & B % (Manning n) ~ ¥ %% 5 % Bc(Strickler coefficient) ~ ) 4 % #ic(drag
force coefficient) ~ j= §* = ¥ #c(loading-law coefficient) ~ s # i 2 % fic ~ & &= 4L7F &

o~ BE s S 304 55 o 5% 4ot Meyer-Peter and Muller equation ~ Bagnold
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equation » ™ % B MHIE R > do R oRKIFG AL s BERERE B FX K E T
Bt gk e BiEiE s maE k{f,—‘;—?m@ﬁ%ﬁﬁﬁhj
FRFFRMY EBE > VPR TR EREE S AR TRE S 2R
BokA R A ERARA T RF IR G N E R AT ] Aot B
#1(Courant number limit) » & 2 4 (77 - PFRF ) iR B o Flut R TR S <
M Eﬁﬁﬁrmﬁ%’a&%@%?@%%ﬁsb bﬁﬁ’ﬁ#*uﬁ&%?ﬁ
EAerr @i o Fpt @ R R B G AL s (40 WASP ~ QUAL2K) M BT R
T fgr(mass balance) 2 1 - fe & @ik~ wEfr >~ 0 AL RBIFEHA RSRET
£ QR ¢ Pl e AR
St @Al v o0 fRILRAES RO B2 3 S MR AT 0 KA
EESHRTENHE > REEHAFEREF Y REZEF ZERFTZH
o AERBEAZAI BIE RFH{FwZ BB M EF o blHAep B EF S E

ﬁﬁxﬁi%%ﬁ4%§og@%$§iiaﬁj’%%iﬁﬁﬂ’ﬂaéﬁﬁ

‘5‘3]

i rrnéﬁﬂ\§%3 c S PEAT S BN s R RaEAEATE S > ARe HE 1At
KRR AR P R EF R4 o FEt 0 AP RGBSV RROH L JI B
Fhf EREIRAKETE EhRMAR o

53 BIFB AL %

%3 MWH(2 99c, 2 100b)# 2 His B = a5 (5 2 % 198 &% "1k
BEMME ) L P FR G T ERABRP 2 AR P AP ERT AL E
REBFAAEF RG] A SRR R (B ER LN FREAD BT H )
FOoANBREFIRRFPRB A CRREZ Y TERERLFLMEEERRS
Hod A BiEgRT AT EY /T ORI AORP AL FRPERR R
EE R AT L MWH(X 99¢, % 1000)*72R3] 15 Buplsb & & % 5 A#
Fr A F KRB E o 0T EP b Rl EA TN E B AN % o
=% 2 sk FoR4c4 5.3-1 2 B 5.3-1 #77 o
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a M i @ AR ER

B 531 KikZ 3 ERE-8 R

%531 RETE EREFTH

g Bk LA SR (E) & (N) ¥R
gk F7i M 121°27'20.03" 25°00'58.07" S iR
kK 2 #ﬁ 121°29'47.06" 25°02'32.03" £ R
A5 B M}}@ 121°30'47.01" 25°05'21.06" 4B
ok ki 121°30'02.07" 25°02'42.08" 50

S fid % 121°27'34.04" 25°07'32.06" 4 P

A i I - Rl

RiEZEED AR R &2 LT SEN D
£ (Sediment Oxygen Demand, SOD ) %3 ¥ 2

B AP RERTE LB R

o

SOD 5 &L ¢ 4 {84 57 F 1t

LR KRR G2 R o

R 2 TR %% NIEAS104.30C T Ak =02 | 2 B > #5145 & 12 50~80
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DA GE O REE 0 RIFEA A KRR 2 RIS L 2P

HF

-

BN A2 o RIS T BRI 2 2 8w et
P RPEE R A2 KR REREBRIE £ F P RCOkie TR R R
FESAFBE LKL ETHRE AN REFRT & I EFNRARIRE 0
ERIFEE > WERIHZPCHEEPAFFREEF R REZALERE
BiFEF 2 EP L PER S HRER T TOREEE fHREIAA LR T RK
EHRAEFERZRFEIAHF > HFREENEErFRFEFLY I L ERAS
oW REFZIRBIPFELZL2 UL > URERFEFFRLEN o B
P AR FRREFIT AR RIEEE AT 0 B RAR RS G R KR G
FrL
2R RIS A R
B iF ek e B2 8 T A @@,]@43_7 oMY ?/‘&(Herbert 1995 ; g iz 27 4k
&% 0 AR89 o T ] 3 0.063 mm kR dEA 0 X E R A F RIS B
fiEr AR BB ORIRE > D Rd AR RFRANERE > Y
T AYTR SRS S B EE ¥ ER RIS 0.075 mm(ASTM 28 4 57 5
P> i3 ASTM 200 5L )2 R R FEF T2 R st o
AL A PIEEA AL D327 o T XKRPIEFET 0 X BIEZ AT
T 3o A7 0191~ 0296 mm 2 B 5 AT E2 0 AT shi s 4+t 0.087 ~
0.171mm 2 ; A IEiP 2 | #4f-T 55 4+ 0.125~0.310 mm 2 5 &2 B &
AT 3R 4 %0 0.092~0.175 mm 2 [ > ¢ ST 3o 4T 4 % 0,066~0.342 mm 2 F .

w+v@~w’;m@W$ﬁwﬁb%%mﬁo
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£ 532 REREAFDELE

| Rl LA e | Dalimy
2009/11/6 | 2010/1/19 | 2010/3/30 | 2011/2/18 | 2011/5/5 | < 4=
<k | AR | 0.213 0.208 0.243 0.191 0.296 | 0.230
Ak | F¢f | 0.140 0.110 0.133 0.171 0.087 | 0.128
#Atie | A4 | 0310 0.134 0.194 0.125 0.167 | 0.186
Aokie | Mt | 0.120 0.109 0.106 0.175 0.092 | 0.120
A | ¢ ®A | 0342 0.122 0.080 0.066 0.181 | 0.158

AT R A MWH(R 99¢, % 100b)

R FE SR ED LR T o RFIRBF R F IR D AL
TR o APRE A M A 2 Dso kR T30 E i B Ac A 5.3-3 0 Gt s 0 gt B EUR)
TP R R FER AL EARLE S X .

4533 FERLPETIHERLE

P Bl R Dso T 3218
e EURE LR HPE B 10.7 mm~121.7 mm
~ 3 E B
ORI P TR 0.018 mm~0.48 mm
) PRI TMHPE 4.058 mm~78.26 mm
ATIE %
AWM 0.0174 mm~0.820 mm
[ 32, % 1.0 mm
AR
— 0.0218 mm~0.38 mm
PR NI i — 0.018 mm~0.48 mm

TR AR

1. 94 #;» " RBEMD 4 > 20050 FrolakB REF o

2. 95 &7 IEB A A 0 20060 (TICPRTRB REF o

3. 98 @ IRBE RN A 0 2009 5 (TICIRTEHE REE o

4. Hokie jp VR E ATGERE T ORE AR Y P R R
&> 1995 (Trcfalk s R %k o
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SARFFEF LR

LS S8 TIRRIEE T ERE 3.V DS

£(S0D) :

SOD, =S*V, / A

s SOD;

A TCHRZKRiEs £

ﬁﬁi@ﬁ@ﬁ:ﬂggﬁigﬁaﬁo

KikGE £ ER

'J"LL//‘ § LpF

¥
RHP 2 AFRMERKRYFLER 0 FERERE S
L g 4258 0 SOD; =SOD,, -0 2 & 2000z KL 4L £

BRI} ARl BFEEERE BT ER

FUOBTRILAE 2

SR MG e HERTD PN AN

25k Sk

Ly

Rlsk? B RIBE T L35 R Ry 8 4 53405 AR

e
#53-4 RiEALF EAITRIESS

2L 5 H
oot s

S Y DOK&%‘E&F’Q%,Ly 4‘5;\}4,4;! &

W RF A T IR

Rlenig % o

ey S T

\Y
S e

Loplshz KR E R o
Hix gl 2" RARA%

@ S AT T e

BARRE > 3 F EPER R 4c @ B BPE 0L o [B] 5.3-2~ 5.3-6 & &

Rl LA

R % 4 § ¥ (SOD)(g/m”-day » 20°C)

2009/11/6 | 2010/1/19 | 2010/3/30 | 2011/2/18 | 2011/5/5 | < #=

< ik | AR | 088 1.03 0.98 1.31 212 | 1.26
FRE | EY 4 | 063 0.83 1.49 1.13 121 | 1.06
A | P& | 050 1.19 1.05 1.06 169 | 1.10
dokie | MM | 027 0.59 0.69 0.95 127 | 0.75
M| s | 0.26 1.22 1.51 0.69 227 | 1.19
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5.0
4.5
4.0
35
=30
2.5

2.0

DO (mg/L

15
1.0
0.5
0.0

5.0
45
4.0
3.5
= 3.0
2.5

DO (mg/

2.0
1.5
1.0
0.5
0.0

5.0
4.5
40
3.5
=30
25

DO (mg/L

2.0
1.5
1.0
0.5
0.0

2009/11/06

R2=0.985
r SOD=0.40 g/m2/day(at 26 °C)
L SOD=0.27 g/m2/day(at20°C)

01 2 3 4 5 6 7 8 9 10 11 12
time (hour)

C 2010/01/19

R2=0.898
r SOD=0.77 g/m2/day(at24.2 C)
S0D=0.59 g/m2/day(at207C)

o 1 2 3 4 5 6 7 8 9 10 11

time (hour)

2010/03/30

R2=0.7537
SOD=0.98 g/m2/day(at25.5 C)
L S0D=0.69 g/m2/day(at 207C)

01 2 3 4 5 6 7 8 9 1011

time (hour)

5.0
45
4.0
3.5
3.0

—

25

DO (mg/L

20
1.5
1.0
0.5
0.0

5.0
4.5
4.0
35

3.0
25

DO (mgfL

20
15
10
0.5
0.0

o 1 2 3 4 5 6 7 8 9

" 2011/02/18

R2=0.9799
SOD=0.87 g/m2/day(at18.56 C)

B SOD=0.95g/m2/day(at 20C)

10 11
time (hour)

2011/05/05

| R2=0.9762
SOD=1.56g/m2/day(at 23.21°C)
S0D=1.27 g/m2/day(at 207C)

0

1 2 3 4 5 6 7 8 9

time (hour)

10 11

B53-2 Rk 7 5 LRI=(MAH)S 8%
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5.0
4.5
4.0
3.5
3.0
2.5

DO (mg/L)

2.0
1.5
1.0
0.5
0.0

5.0
4.5
4.0
35
= 3.0
2.5
2.0

DO (mgfL

15
1.0
0.5
0.0

5.0
4.5
40
3.5
= 3.0
25

DO (mg/L

2.0
15
1.0
0.5
0.0

2009/11/06

R? =0.9449
S0D=0.74 g/m2/day(at26.23 C)
SOD=0.50g/m2/day(at207C)

2 3 4 5 6 7 8 9 10 11
time (hour)
2010/01/19
R?=0.9769

SOD=1.55 g/m2/day(at24.23 )
S0D=1.19g/m2/day(at 20C)

1 2 3 4 5 6 7 8 9 1011

time (hour)

2010/03/30

R2=0.9258
SOD=1.49 g/m2/day(at 25.47 C)
S0D=1.05g/m2/day(at 20C)

1 2 3

4 5 6 7 8 9 10 11

time (hour)

5.0
4.5
4.0
35
= 3.0
2.5

DO (mg/L

2.0
15
1.0
0.5
0.0

220

1.5
1.0
0.5
0.0

2011/02/18

R? = 0.964
SOD=0.96 g/m2/day(at 18.45C)
S0D=1.06 g/m2/day(at 20°C)

o 1 2 3 4 5 6

time (hour)

2011/05/05

R2=0.9571

S0D=2.09 g/m2/day (at 23.327C)
SOD=1.69 g/m2/day(at 20TC)

o 1 2 3 4 5 6 7 8 9 10 11

time (hour)

B 533 &L 7§ BRl(F &)~ 1785
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5.0
4.5
4.0
3.5
= 3.0
25
2.0
15
1.0

DO (mg/L

0.5
0.0

5.0
4.5
40
3.5
= 30
25

DO (mg/L

2.0
15
1.0
0.5
0.0

5.0
4.5
4.0
3.5
= 3.0
2.5

DO (mg/fL

2.0
1.5
1.0
0.5
0.0

2009/11/06

R2=0.9915
S0D=0.39 g/m2/day(at 25.95 C)
S0D=0.26 g/m2/day(at 207C)

1

2 3 4 5 6 7 8 9 10 11 12
time (hour)

2010/01/19

R?=0.9393
S0D=1.56 g/m2/day(at23.947C)
SOD=1.22 g/m2/day(at20°C)

2 3 4 5 6 7 8 9 10 11

time (hour)
2010/03/30

R?=0.8874
S0D=2.19 g/m2/day(at 25.85 C)
S0D=1.51g/m2/day(at 20°C )

2 3 4 5 6 7 8 9 101

time (hour)

5.0
4.5
4.0
3.5
= 3.0
2.5
2.0

DO (mg/L

1.5
1.0
0.5
0.0

5.0
4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

—

DO (mg/L

2011/02/18

R? =0.9952
S0D=0.63 g/m2/day(at 18.57°C)
SOD=0.69 g/m2/day(at 20°C)

1 2 3 4 5 6 7 8 9
time (hour)

10 11

2011/05/05

R?=0.9678
SOD=2.83 g/m2/day (at 23.497C)
SOD=2.27 g/m2/day(at 20C)

1 2 3 4 5 6 7 8 9
time (hour)

10 11

B 53-4 Rk 7§ BRlz(Y Bip)~ 1185
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5.0
4.5
4.0
3.5
= 30
2.5
2.0
1.5
1.0
0.5
0.0

DO (mg/L

5.0
4.5
4.0
3.5
3.0
2.5

DO (mg/L)

2.0
15
1.0
0.5
0.0

5.0
4.5
4.0
3.5
3.0
2.5

DO (mg/L)

2.0
15
1.0
0.5
0.0

I 2009/11/06
R?=0.9747
50D=0.90 g/m2/day(at25.79 C)
. S0D=0.63 g/m2/day(at20TC)
01 2 3 45 6 7 8 9 1011 12
time (hour)

i 2010/01/19
I R? =0.9582
- SOD=1.06 g/m2/day(at23.86 C)

4 S0D=0.83 g/m2/day(at 20°C)

0 1 2 3 4 5 6 7 8 9 1011
time (hour)
2010/03/30
R?=0.9318

S0D=2.10 g/m2/day(at 25.43 C)
SOD=1.49 g/m2/day(at 207C )

1 2 3 4 5 6 7

time (hour)

8§ 9 10 11

DO (mg/L)

5.0
4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

e

DO (mg/L

2011/02/18

R%Z=0.9912
50D=1.02 g/m2/day(at 18.44°C )
SOD=1.13 g/m2/day(at 20°C)

6] 1 2 3 4 5 6 7 8 9 10 11
time (hour)

2011/05/05

R? = 0.9282
50D=1.51g/m2/day (at 23.51°C)
| S0D=1.21g/m2/day(at 207C)

o 1 2 3 4 5 6 7 8 9 10 11

time (hour)

B 535 KL FF BRH(EFH)»1T8%
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5.0

os | 2009/11/06
40 | R2=0.9001
35 | S0D=1.28 g/m2/day(at25.95 C)
’ SOD=0.88 g/m2/day(at20C)
:_4: 3.0
[-T:]
£
o
a

0_0 | N [ S — — | I —
o 1 2 3 4 5 6 7 8 9 10 11

time (hour)

5.0
45 -+

2010/01/19
R? =0.9301
SOD=1.32 g/m2/day(at24.03C)
S0D=1.03 g/m2/day(at 207C)

40 -
3.5 -
=30 ©
25

DO (mgfL

2.0
15
1.0
0.5

0.0 | N I I S | ]
01 2 3 4 5 6 7 8 9 10 11

time (hour)

50
45

40 - R?=0.8873
SOD=1.39 g/m2/day(at 25.63 C)

35
S0D=0.98 g/m2/day(at 20C)

=30 ¢

25

DO (mg/L

2.0
15
1.0
0.5

5 6 7 8 9 1011

time (hour)

0.0

2010/03/30

DO (mg/L)

DO (mg/L)

5.0
4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

5.0
45

1.0
0.5
0.0

2011/02/18

R? =0.9641
SOD=1.18 g/m2/day(at 18.427C)
SOD=1.31g/m2/day(at 207C)

i 2 3 4 5 6 7 8
time (hour)

2011/05/05

*
RZ=0.971
S0D=2.62 g/m2/day (at 23.31TC)
S0D=2.12 g/m2/day(at 207C)
1 2 3 4 5 6 7 8 9 1011

time (hour)

B 536 Rk 7§ RRIHGTAMR) S 1TRS
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d % 53-4 2% B 0 < FEATAML AR LT £ 40 0.88~2.12 g/m®-day(20
C)2 B 5 ATREES M2 AR F £ 4 0.63~1.49 g/m*-day(20C) 2 7 5 A7
T #AfZ AR5 £ 40 0.50~1.69 g/m*-day(20°C) = FF 5 & it b AR Rk F £
fi % 0.27~1.27 g/m*-day(20°C) > ¥ ®if2 ik 42§ £ 4 0 0.26~2.27g/m*day(20
C)2 B o TR A G RATA MGG 0 B 5 AR AR AP MR AT
v Moo AT A T EDRA AR S B e

FERE ko 2011/5/5 2 Rl R R F NF S > VL RFZ X ERIFR L
TR o P ERY AT EREBE KL AL FH I F 25 SOD 3
Wi d 253420 AT kg RIEFF EEFTEEZE TG R LM
oA TET IR LFRMZRG > BERLTEHAR] B

¥y iRl AE(RTB)HINAKLTF E(SOD)FARLEY 254 £ 2 3
P A fEFE o - AR ROk T T AL RATE 2 F R 2 sk
RBEFF RO 15gmAday b G e g B RS BRIk (FF )
Pz e KRG F R T 15 g/mi-day  ipiE BT A BS T BRE 2
Bk BEF RS0 05gmiday o Fers ot g p H KPR > T e

PR EFEA SR AR RN T R)E EIRF REEARE -
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5.4 Ho5S gt 414 2 SR L
FOKR KT R PR RE B 2 R R 22 WASP G K T

Eal %?&{‘Ff# I‘#BF@Q};%"%%& \‘g;_%.k%? ket _‘E}}" Z_® "f'i;/ﬁ-ﬁ-i‘
B B R B R R P Lk R R A L BRI TR

ZHEM L AREE N AR IR E e 2 B {T T 50 M E 2 7 5N (quasi
2D) ki 7R B 2 A &R SR
Lytdlr

Bt Rz FIK o L F AT ARG N WEP R SRR 2w
%ﬁﬁ%@ﬁaé?@%&%&ﬁ@MQ&%&%ﬁﬁﬁi’ﬁ@%ﬁﬁ%ﬁ%ﬁ
Fr2Epippanpme it 85 it o Fl B FmEY > F- By
B w2 R il EfRG S RIS 9 - Ro F G b
FE o AN FRIRB RS TR KM AR 2 ORI R RS AR - R 3
fL— k218 ’7143_‘?/*@;@] BEE 4T o

- A T REF RGBSR FORMRE L RS REF LTS
Flp T ipie ik o EREE A - F 2 FRRRRER o e R Rk AR i
7 Tl A RRARK o AR E GRS T AR R R AR 2
BE TR o FI o R BB L BB R RR AR TN LR S - BT A
FERMRERALE R AR RIRTORA] o ] E R Rk T R
E ORI - AR R DRI - R D RG KR AR e KR
Fete 2 AR P R THC B R A B 5.4-1 91 o B A g~ P BEF]A & SRR

Hopt N BEE LT YRR e b 5 4o 5.4-2~5.4-4 o
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=
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B 5.4-1 7Kk FHERS (5 AR )% 1o B
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55
DS01

DSo02
DS03
DS04
DS05
DS06
DS07
DS08
DS09
DS10
DS11
DS12
DS13
SD
THO1
THO2
THO3
THO4
THOS
THO6
THO7
THO8
THO9
TH10
TH11
TH12
TH13
TH14
TH15
TH16

FiHkEE
HEE

EBEA

B S HEREHIK
—EfHbE A imra flEEK
B kG
REES Y
EREHazkih

i Edaakah
B1E5E 7k

AN -3 ::bl

[RI2e feaakah
BEhskuh
EEinzkih
FREE 33K
ISZ
AFTEHk
5 THE7k
FEE ek ik
AREEHEK
FmiEEEk
EEIE
TR
FaEREEk
FaEE 5| K FIHEK
T iriErk
EHEK
Ak
EEZRH
BEE

=y

BiE

FEELE .
T 1° = & A HFE(39.0KM)
TH16 >
3 < BT YIELIK(35.5KM)
4
5
6
7
8
TH15~TH13 9
TH12 ~ THI1 10
TH10 11
THOD 12 | e—— sz ifiERS 1K)
THO8 13
14
THO? » 15
THO6 > 16
THOS « THO4 > 7
TH03~THO1 JIETED FEHE(20.8KM)
SD >
33
DS13 « DS12 < HZFE(169KM)
Dsiif—> 34
DS10 ~ Dsoo|—>_3°
36
37
38
[ DS08-DS06] s 29
€ HBHE(12.6KM)
40
DS05 41
42
43
DS04~DS02 S
KL > . REE#E(6.1KM)
103
DS01 104
105
106
107
108
109
110
111
kA0

W 5.4-2 54§ drat ~ BREI(X E LT kR AOR)
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KIE bk ERE
KLO1 fi==—#h
KLO02 ="
KL03 fEHE
KL04 852

KL05 -#ffhakih
KL06 ftFihzkih
KLO07 ABEihkih
KL08 gliEHhzkas
KLO09 $4Efhokih
KL10 ElLifhzkas
KL11 gZEfhokis
KL12 oyl ks
KL13 BT Hhkih
KL14 AEMIKiL
KL15 JbEzfhokab
KL16 Asfhokah
KL17 I (LHkih
KL18 BRtimakut
KL19 P57k
KL20 #EEfhokih
KL21 E##iih
KL22 #A[L5hakh
KL23 Egsfhokih
KL24 Epfhzkah
KL25 pi==fhokih
KL26 ATkt
KL27 R=Hokih

K128 340 ~ i ~ kL

KL29 &2
KL30 EE%

KL31 $FEgHhkih
KL32 AHE

KL33 EEEsikah

KL34 TE#k - $REfkis

KL35 JiEZ

KL36 db#E

KL37 ;Tdb&himsh

KL38 FEHEHTZE

K139 TEPIfhkah

KL40 %

KL41 okt
KL42 E5THkes

KL43 REHZ

KL44 BEE

KL45 AiEHzkis
KL46 HEEEIE

KL47 F<iEHhokih

KL48 HHFEEZ

KL49 EEAHkzk

KL50 EEM7598Rh KT
KL51 E[EmeommfhikrT
KL52 AE#ZE

KL53 BEREZ

KL54 MEESEEHRK
KL55 $HO5EE

KL56 N\5ME

KL57 FHRITE

KL58 FRAE/ISSHEK

EpEi FiE

44
45
46
47
a8
49 L =
st ¢ T EFEG4IKM)
KL58 » 51
KL57 - KL5¢] > 52
53
5
55
56
57
58
KL54 N
KL53 > ‘
€ BE 3T #5(43.8KM)
KL52~KL50 =
63
KL49 > st
KL48 > 65
56 N i
KL47 > 7 1€ A ETE(GT.8KM)
KL48| > s
69 | -
o | NERE3IKM
71
K144 > 7
KL43 73
74
KL42~KL40 N
KL39-KT37 > 76 [€ STAERETKM)
77
KL36 ~ KL35 > 73
KL34 g L
80
KL33~KL81 —
KL30 ~ KL2 >
K128 = 83 P .
KL27 ~ KL2 2 1€ F A AAB(19.9KM)
KL25 ~ K124 85
=< EE(15.5K
KL23 » KL22 = A= E(15.5KM)
88
KL21~KL18 » KL.1 > 55 | € A AE(14.7KM)
90
KL17 ~ KL1 N
KL14 ~ KL1 > 2 | KB HE(L0.SKAD
> 93
=2 94 oL #8(9. 1K)
KL11~ KL10 « KL >
LSS S5 % | B 52156 6KM)
97
KL6~KL4 =
99
KL2 -~ KL1 N
KL3 101
102
BE ASHIGAAT

B 5.4-3 54 F jim#~ gB(ARP)
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G
SDO01
SD02
SDO03
SD04
SDO05
SDo6
SD07
SDO08
SD09
SD10
SD11
SD12
SD13
SD14
SD15
SD16
SD17
SD18
SD19
SD20
SD21

HRHKER
EEikuh
STE Hhzkah
SeiEkis

chE kL
chfNfeokh
2 b
FRAHhIEE
B2 ilkih
PR ER kP
FTIE 337K FIHEK
SHkes
FHRAIk IS
#IE T IERREFK
=EE

FH 1Lk
FEE 3R
4RI
AEE

B 8RR
FE B oI
FE B 103278

SD1

SD17~-SD2

SD14~8D1

SD10 ~ SDO

SD07

SD06~SD0

SDO4 ~ SDO

SD03~SD0

HILL
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#hIEZ i

€ EER(14.6KM)

19

20

21

22

23

24

25

26

27

28

29

30

31

32

< FHIIBO.2KM)

«——— HIEfE(5.8KM)

<« EHBGE3KM)

«—— ETHE(03KM)

BE A H7KGRIAR
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B >t WASP 2 /R IZH5¢ > Hag % 3 4 g #5022 2 PR IEARR ~ B0 B
AT Ao ~FE BB E R £ 23kE* HEC-RAS # i A&
% B RPN kA2 kI HcE HN cHEC-RAS 22 1 MR-k 3iw ¥ -8 A A BK 5

1.-k # # 5 F #ic(the hydraulic characteristics of flow remain constants) -

2. 7T T i3 (streamlines are practically parallel) -

3. b~ TR R ik 2 g ip) o~ v (lateral flow) 3 ¥ #ic o

4. 1B3K % % 323 ox(uniform flow) -

5. » T 0 & B klEcn LW ko

HEC-RAS z_ 1 a4 i K227 & 2 474> 425% - Z 4R (flow regime)en7 e
mOETE o g R G % n(gradually varied flow)pF o i * - it £ 2 4%5¢ (energy
equation)fiz & & % 2 ;% (Manning’s equation)i& {7 ;% & :

2 2

=Z,+Y, +0[1Vl +h

e

a,
B AR s LY,

h - Ls, scleVs V|
Wy f ‘ 29 29 ‘

2
3

1 1
Q=—AR3S?
n

oot

B e P 7 A TR on (supercritical flow) ~ 77 522 v (subcritical flow) % 7 &
i (transcritical flow)2. & % ;= (rapidly varied flow)ss % # 4 B > B|JE 6 £ = 4258
(momentum equation);x & 2 :

g PRAW,—F =Quv,

{

I RER LIS R SR T AREE LS TS R

vflrii’r’_ '\4 ~ ’ﬂ“kﬂi\%laﬁi—i o

132



B.ig & iE it

Bt RG> AR MR U EFRRTRR S LB R AR
Br2zmw o FERTHRAPEF LA RPELL > ROSHICASLREFDE
R EFATEY R LESFEIAGUERT ~ S AR S REF R g
FTEALEREEFE ERCPFEY /TR R EEES LR
EHFPREOET SEALNSFAR S ERIFRF AN FEIFE

€%E‘=«“%ﬁiéﬁ%}”ﬁ?$‘1ﬁ BB o Rm T AEE R R A PR RIEE R P TR

g\x'i

2 KT
C. 58k T
PN 2K )@Kﬁdf 1 NEk AR g %] ~ 4t §z(dispersion) ¢} » yj-};.u w3 Fit
(adsorption) ~ i "% (settling velocity)£2 1 Fi# % j* (1st-order decay rate) = # i & #4] o
ARETFEZRE FIPDHREN L F I PEY E L PR R R
Fe BEHP S 0] 0 5 G Pl AR B AR e acz B T 1 it (et settling velocity)

SRIELRFTL AR B
% f2¥cE A~ 5 % F Bc(global constants)r 7 B % #c(spatial variables) > &

EHFEFPRIRT FRFREFECLFRTECE ) F RY D SRR

4o# 5.4-1 %757 o
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% 5.4-1 WASP #-3% % #c3F gﬁg] » R

S B B HP

5~ 55 B

GROUP A

e AL EE L R
PERE ~ HERIE P B A
kF

Peredp SV S F AP 2 2 restart file
FEHARL  FRT AT RE S fRfE
PR EE TR ~ BT AR A
A @EHEE TR R R R R
PRl ~ B P AR B R E e pE
R e~ PP PE R A EE S Er PR~ HEROT
PEH

GROUP B

WETHE BB s AT GBS bk e > R B
&ﬁ%ﬁﬁi%ﬁ&ﬁxﬁ&ﬁ@@ﬁiﬁ%
B B R R (P EE) S L PRUEATRER
B s TR RE R S~ AT AP T
Bhfc ~ R B ARR

GROUP C

KRR AER P A AMAHER IR
AT L sk H ik R
FERAGED ~ ERAEHE K F #cad

GROUP D

Angkn f WH T

mEETE R RN - ik
B FS s H TS s AR
BB b~ FER BT TR RER R
MR BRI RN E P S F K
LS NN R FUER S SRR S SN LT
Bk mERLEEREEEG i D RR
Ti%%\ﬁﬁ%ﬂaﬁﬁaﬁﬁﬁa\%@\
e B R E R RORT

GROUP E

PR R lCD P R bl E
R SRR R R
B RRE SRER PR

GROUP F

N A F NN R PNIURTE SN 2
Wi Rl BB H RGBT BRSAMT
RREE - FAGRE R RS S
IR

GROUP G

SR B PR - Sl LA~ ISC g -
S S

GROUP H

BALA ~ WREIE B LA - 2B B o> S Mk
LEY A LR T3 T XS 3% T
2_ ISC %8 ~ % Hcid

GROUP |

R AR AL T R R
WP PR R ¥EISC A S FRF

GROUP J

A 2R

BEROT B A 2 A BB FROT P B A
B U B AR R R A AR R

i3 134
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5.5 H3ES % & A4

AT E 0 MWH(R 99C) = & 2 fE 1K IZ-R FHESS 5 A A 1817 Rk R 2 4

o FI AR RREHRAATE 0 ABR G R e

WASPS5 42 fi -k s i k1% L9 b 2 TRiF% 2009 & 4 7 > PR ok E

TR FHRE 2009 £ 7 7 2 FALE TR Sk E L F i #4e 4 551
KRN Sdcde® 552 2 553 Ksh@2 £k d4cdk 554 ¢
% 55-1 Rk FH Rkt @ B iE 2 (MWH, =% 99c)
2009 # 4 7 i TR | S E (cms) DO BODs NHs-N SS
(&) or -ki=(m) | (mg/L) (mg/L) (mg/L) (mg/L)
AP (4 A ) 3.61(cms) 10.0 2.5 0.2 12.1
AR E(F A AR) | 5.58(cms) 9.1 1.8 0.1 1.7
~FEC B M) | 0.22(cms) 9.4 2.2 0.1 12.6
Aoke RiR(E ) -1.5(m) 6.4 0.5 1.4 31
2009 & 7 % > | i (cms) DO BODs | NHs-N SS
(%) or -kiz(m) | (mg/L) | (mg/L) | (mg/L) | (mg/L)
AP (4 3 46) 0.34(cms) 7.8 2.2 0.4 4.8
AR E(E R HR) | 6.68(cms) 8.0 0.5 0.1 5.1
~FE(= B4 4k) | 0.33(cms) 8.5 2.1 0.1 14.0
ke AR ) -1.5(m) 4.0 1.7 1.1 24.5
% 5.5-2 Rik-kiP kR B 48c& (MWH, = 99c)
IS S B = 3L
K12T Ak B 20C 2R R B K e 1.08
KNIT | A it s & 5 342 X oo i 2.01 (mg O2/L)
KDT CBOD 2.2 § & B3t 20°C 2 i B 4 JF e #c 1.047
KBOD |CBOD § *34]2 L &4 #& 0.2 (mg O/L)
K20T A T ¢ B 20°C 2R B ik 1.04
KDSC | &% # CBOD * 20°C 2 A f&if & 0.02 (1/day)
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#RraE i (normalize) > £ & * i %g4% 4~ = ;% (convolution integral ) » % #p 4.
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f(x —+ C0S— X+D, sin—x+a, cos — x+b, sin—x
(0= % T by T T T

2 T
aO:?Io f (x)dx

2 T 2
a :?L f(x)cos? xdx

2 (T . 27
blz?j0 f(x)smTde
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2 (T 4
a, =?J'O f(x)cos?xdx

2 T . Ar
bzz?j'o f(x)sm?xdx

23 heh B FREBERNY LM SEE G TV REAHE S R Sl
LFERER LY AT G R L - HARGSEET TR B4 o B 2

% # R® (determination coefficient) #ih & = £ 5 BB B 4R & & M2 i * | o
Bt et - Y R BRIE G AR EY RAREY BN E Y AT R Y
B (FE5E) 0 2t i Y(=123.0)0 F o % AE L
S0 -V = 20 =90+ 209, -Y)
Beb R BRI e T TS ol B 2T

Zil:(yl _Y)2 :iZil:(yi _yi)z +izil:(yi —Y)2
(SST) =(SSE)  +(SSR)

b % B A~ 47¢ (ANOVA > ANalysis Of VAriance ) » & FH A% 2 £
(SST) = T % (SSR), & "L (SSE- &% f3f# %L ), 2~ SSR
RAEREW RAEE Y AT RIRL R B R SSER G THC wFY ALY &
RZERLIpZFEEL > VARG ATAITY T RIRFL R HES A (noise) - F
i@wﬁiA+’?uﬁiﬁ@wﬁﬁﬁﬁm?wﬁﬂ%ﬁ4’%W@ﬁﬁﬁﬁl
o AoTRE W ST RRBIT DR S 4F 0 FREFAETNOF > AR
£ MUET BRI TR R 4 2 Lo

WEIEPEC 2P LR AR E A RN LA B AR
BILEF WP Mok L R A RTRENE Y DR FREMREL R
CBVEEB R EE ST ERREZ AL ARFP AN NEE X ok
LR A S B 2ME s FABEERS AR LAY M B E RE 0
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H

@

2010/9/26~30 2_ Bl = % 5 &) > 5§

ﬁ
T

&

A 4cF) 6.3-1~F] 6.3-8 o

o QF B4 (cms)
—Q# & ¥ s (cms)

9 11 13 15 17 19 21 23
Time (hr)
(a0,a1,b1,a2,b,)=(0.14, 0.00, 0.01, 0.00, -0.01)
R’=0.363

© BOD5% i#| A % (kg/hr)
—BODb5#z & # 1 (kg/hr)

7.
6 o
=
€57
D41 0%o
w3 | P
Ds
O 2¢ o°© oo <><><><><>
Ios) S O ©
1f o
0 . .
1 3 5 7 9 11 13 15 17 19 21 23

Time (hr)

(ag,a1,b1,3,,b,)=(5.19, -0.45, 0.70, 0.38, -0.18)
R’=0.321

o NH3-Ng | % (kg/hr)
—NH3-N#z & & 42 (kg/hr)
(o

<o

£
2 >
=2 5
T
I

0 b

13 5 7 9 11 13 15 17 19 21 23

Time (hr)

(ao,al,bl,az,b2)=(5.10, -0.15, 0.15, 0.19, 004)
R’=0.128

o SS% I & (kg/hr)
—SS# & o s (kg/hr)

10

SS (kg/hr)
o N S [} oo

9 11 13 15 17 19 21 23
Time (hr)

(a0,a1,b1,a5,b,)=(7.15, -0.47, -0.86, -0.60, 0.10)
R’=0.372

B 6.3-1 2010/9 £ 34 kb~

kKf-kE5L ¢ 5(MWH, % 100b)

o QF B4 (cms)
—Q# & ¥ s (cms)

9 11 13 15 17 19 21 23
Time (hr)
(a0,a1,b1,a5,b,)=(0.46, 0.07, 0.02, 0.03, -0.04)
R’=0.769

© BOD5% i#| A % (kg/hr)
—BOD5#z & # 1 (kg/hr)

BOD; (kg/hr)
5 5 8 B

(3]

9 11 13 15 17 19 21 23
Time (hr)

(ag,a1,b1,32,b,)=(21.40, 4.20, 0.76, 4.68, -1.99)
R’=0.730

o NH3-Ng ) % (kg/hr)
—NH3-N#z & & 42 (kg/hr)

9 11 13 15 17 19 21 23
Time (hr)

(ag,a1,b1,3,0,)=(27.02, 9.14, 0.03, 3.45, -2.80)
R?=0.795

o SS% il 4 (kg/hr)
—SS#E & o s (kg/hr)

9 11 13 15 17 19 21 23
Time (hr)

(ag,a1,b1,3,b,)=(34.90, 16.34, 3.83, 15.43, 2.76)
R’=0.333

B 6.3-2 2010/9 3= ¢ F -k

HoREOREHE W R(MWH, = 100b)
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Q (cms)

© QF A AR (cms)
—Q# & v s (cms)

1 3 5 7 9 11 13 15 17 19 21 23
Time (hr)

(ao,a1,b1,32,b,)=(0.92, 0.08, 0.00, 0.03, -0.07)

R?=0.322

© BOD5% | 4 (kg/hr)
—BOD5#z & ¥ 4 (kg/hr)
(o

<o

00 oH Co

o
O,

1 3 5 7 9 11 13 15 17 19 21 23
Time (hr)

(ao,al,bl,az,b2)=(118.75,3.84, '3485,254, '1236)
R’=0.157

NN W
o o ©o

NH;-N (kg/hr)
S &

o NH3-N+ p] f s (kg/hr)
—NH3-N#t & & 1 (kg/hr)

o o

5 7 9 11 13 15 17 19 21 23
Time (hr)

(a0,a1,b1,35,b,)=(28.79, -2.15, -5.24, -1.96, -0.11)

R’=0.628

o SS% 71 4 (kg/hr)
—sS# £ ¥ 4 (kg/hr)

]
o
o

600

SS (kg/hr)
2 N W s g
88888

1 3 5 7 9 11 13 15 17 19 21 23
Time (hr)

(ag,a1,b1,32,b,)=(130.36,56.91,-49.95,30.22,-45.34)
R?=0.275

®] 6.3-3 2010/9 A7 ¢ & EEKKF-RKEHE W R(MWH, = 100b)

Q(cms)

o QF B4 (cms)
—Q#E ¥ F(cms)

3 5 7 9 11 13 15 17 19 21 23
Time (hr)

(a0,a1,b1,35,b,)=(0.17, -0.03, 0.01, 0.04, -0.02)

R’=0.677

o BOD5% ipl fr 2 (kg/hr)
—BOD5# £ ¥ 4 (kg/hr)

BOD; (kg/hr)

1 3 5 7 9 11 13 15 17 19 21 23
Time (hr)
(ao,al,bl,az,b2)=(9.85, '1.00, ‘1.26, 206, ‘155)
R’=0.496

NH;-N (kg/hr)
EN

o NH3-NH il 5t s (kg/hr)
—NH3-N#t & & 42 (kg/hr)

1 3 5 7 9 11 13 15 17 19 21 23

Time (hr)

(ag,a1,b1,a2,b5)=(5.04, -2.03, 0.33, 1.12, -0.91)

R’=0.786

© SSF i s (kg/hr)
—SS# & o st (kg/hr)

SS (kg/hr)
S8 8 &

=
o

M

7 9 11 13 15 17 19 21 23
Time (hr)

o

(ag,as,by,a2,b,)=(10.28, 1.57, -2.44, 2.41, -2.75)
R’=0.234

Bl 6.3-4 2010/9 F B4 -k=b-RE-KE# & & H(MWH, = 100b)
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© QF B Fr A (cms)
—Q# & v 3 (cms)

9 11 13 15 17 19 21 23
Time (hr)

(ag,a1,b1,3,,b,)=(0.32, -0.03, 0.00, 0.03, -0.02)
R?=0.640

© BOD5% | 4 (kg/hr)
—BOD5#z & ¥ 4 (kg/hr)

9 11 13 15 17 19 21 23
Time (hr)

(ao,a1,b1,az,b2)=(145.76, -35.80,5.33,23.73, -873)
R’=0.565

o NH3-N p| 5 42 (kg/hr)
—NH3-N#z & & 1 (kg/hr)

11 13 15 17 19 21 23
Time (hr)

1 3 5 7 9

(ag,a1,b1,35,b,)=(30.05, -5.47, 1.28, 6.04, -2.44)
R?=0.718

o SS% i#| fr s (kg/hr)
—SSH & o #(kg/hr)

e
® O N
S & o

SS (kg/hr)
5 3

N
o

9 11 13 15 17 19 21 23
Time (hr)

(ag,a1,b1,a,,b,)=(52.81, -4.21, -5.87, 9.86, -9.00)
R?=0.342

Bl 6.3-5 2010/9 & g4 k=t K F-kEH & & R(MWH, = 100b)

o QF B4 (cms)
—Q#E ¥ F(cms)

0.05
0.04
m
e 0.03
e
o 0.02
0.01

9 11 13 15 17 19 21 23
Time (hr)

1 3 5 7

(ag,a1,b1,a,,b,)=(0.05, 0.00, 0.00, 0.00, 0.00)
R’=0.214

o BOD5% ipl fr 2 (kg/hr)
—BOD5# £ ¥ 4 (kg/hr)
<o

©
o

<2}
o

40

BOD; (kg/hr)

20

9 11 13 15 17 19 21 23
Time (hr)

(ao,al,bl,az,b2)=(24.33, '1515, 047, 1303, '094)
R’=0.555

o NH3-NH il 5t s (kg/hr)
—NH3-N#t & & 42 (kg/hr)

NH;-N (kg/hr)

O R N WM OO N

11 13 15 17 19 21 23
Time (hr)

1 3 5 7 9

(ag,a1,b1,32,b,)=(5.37, -0.60, 1.03, 0.47, 0.10)
R’=0.462

© SSH ipl i 4 (kg/hr)
—SS#H & o s (kg/hr)

9 11 13 15 17 19 21 23
Time (hr)

(ag,as,b1,a2,b,)=(11.68, -4.78, -0.38, 3.94, 0.54)
R?=0.470

B 6.3-6 2010/9 A & j%-

K-k E5 £ ¢ 5(MWH, 2 100b)
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o Q% I 5 (cms)
—Q#t & ¥ #(cms)

Q (cms)

9 11 13 15 17 19 21 23
Time (hr)

(ao,al,bl,az,b2)=(0.62, 008, OOO, ‘004, 004)
R’=0.679

© BOD5% | 4 (kg/hr)
—BOD5#z & ¥ 4 (kg/hr)

100

BOD; (kg/hr)

9 11 13 15 17 19 21 23
Time (hr)

(ao,al,bl,az,b2)=(100.01, 1658,1370, '1.53, 701)
R’=0.596

© NH3-NF ip) Fr 32 (kg/hr)
—NH3-N#z & # #(kg/hr)

=N N
o o v

NH,-N (kg/hr)
S

o o

9 11 13 15 17 19 21 23

Time (hr)
(a0,a1,b1,35,b,)=(32.26, 4.23, 0.93, -1.84, 2.10)
R?=0.621

o SS% il # (kg/hr)
—sS# £ ¥ @ (kg/hr)

<o

SS (kg/hr)

9 11 13 15 17 19 21 23
Time (hr)

(a,a1,b1,3,,b,)=(68.35,-13.01,24.62,-14.29,-22.19)
R?=0.153

Bl 6.3-7 2010/9 £ B4 k=b-RE K E# & ¢ (MWH, = 100b)

© QF I A (cms)
—Q#t & ¥ #(cms)

o R

9 11 13 15 17 19 21 23
Time (hr)

(ag,a1,b1,3,b,)=(0.54, -0.01, -0.02, -0.02, 0.01)
R’=0.377

o BOD5% il i 4t (kg/hr)
—BOD5#t £ # 4 (kg/hr)

[N
o
o

BOD; (kg/hr)
523888

[N}
o o

1 3 5 7 9 11 13 15 17 19 21 23

Time (hr)
(ao,a1,b1,az,b2)=(125.15, 208, 3454, ‘983, 576)
R’=0.806

© NH3-N+ ¢ 5 4 (kg/hr)
—NH3-N#z & & s (kg/hr)

1 3 5 7 9

11 13 15 17 19 21 23
Time (hr)

(ag,a1,b1,32,b,)=(30.47, 0.00, -2.31, 1.32, 0.55)
R’=0.462

© SSH 2 jE s (ka/hr)

—SS#t & & w(kg/hr)
180
160
140
120
100
80
60
40
20

SS (kg/hr)

0630500°

1 3 5 7 9 11 13 15 17 19 21 23

Time (hr)

(ag,a1,b1,a,b,)=(91.13,-12.26,10.30,-18.15,17.15)
R’=0.376

B 6.3-8 2010/9 ¢ % 4 -k xb- K B K &4 & & R(MWH, = 100b)
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B REFGE: Foldg b A FRPE 2 REN

m%#a&ga@a&w&wﬁﬂuﬁm

T ORE R e

B kgoimE 2 RREFF 5 086~0.07 »

BODs 2. R? &4 F 5 0.85~0.16 ~ NHz-N 2 R* & # % 082~0.13-SS 2 R® i B 4~ ]
% 0.89~0.13 -

% 6.3-2 %Rl & R R EHF
Bz Q BODsg NHs-N SS
% 0.38~0.44 0.6~0.81 0.46~0.72 0.38~0.71
& B 0.47~0.65 0.26~0.56 0.54~0.72 0.13~0.34
&35 0.36~0.52 0.32~0.7 0.13~0.4 0.37~0.53
» e 0.07~0.77 0.42~0.73 0.13~0.82 0.26~0.39
e 0.48~0.68 0.44~0.6 0.23~0.76 0.15~0.89
Rk ik 0.2~0.8 0.52~0.75 0.15~0.56 0.47~0.71
ATIE PO REEK 0.32~0.76 0.16~0.7 0.63~0.76 0.28~0.81
TR 0.68~0.86 0.5~0.85 0.65~0.79 0.23~0.67
> 0.07~0.86 0.16~0.85 0.13~0.82 0.13~0.89

BERRE %K (<05)

RE B2 %
B R

» G RTE R R G

IS JERE

ZEEY M T A

A AEH e 0 B A AHT TR EE L

kg RE

B SR E W ALY T A

2 R F]

N EEARS S A

% B > 4-F) 6.3-9a) ~ (b) 5 B
TR
» 4o 6.3-9(C) ~ (d) & &

e § ik

 SSE ¥ #c i Tk
FoHLEL2 A G ARE R

» SST 2. &

B2 % > L SSR Ap4*t SST i | » 2 7 HE & & MBLT B FORHE > [AHN TR
B2 a4 Lo

B* 2P B 2 Faldm S AR R > B AL S TS E R 2 3
FA 4 T A R A R T R AR R R TR A B AR
FoaH e £ VNP B BRI L R B e S A Y R
EAApFERLD
P H = f A (unit hydrograph)» £ & 4 % B¢ % i n 8 & ¥

BlmHZONE

~ BODs ~ NH3-N ~ SS 2 #.i* (normalize) 154

B3 4 f i 218 173 2

# 4~ (convolution integral ) » 7% & 2 s 73 & inpt-k2 5 4P AR R M
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© SSH il A s (kg/hr) © SS4 ipl g & (kg/hr)
—SS#e & @ #(kg/hr) B —SS# & w s (kg/hr)
<o
= ~ 30
2 ® 2
o e
» 9 10 °
X 0 o M .<><.><><.> N
1 3 5 7 9 11 13 15 17 19 21 23 1 3 5 7 9 11 13 15 17 19 21 23
Time (hr) Time (hr)
(ag,a1,b1,a5,b,)=(68.35,-13.01,24.62,-14.29,-22.19) | (ag,as,b1,a,,b,)=(10.28, 1.57, -2.44, 2.41, -2.75)
R’=0.153 R’=0.234
(2)2010/9 € 15 Bl =t (0)2010/9 4 Bt Bk
o NH3-NF ipl 4 (kg/hr) ¢ QF |2 (cms)
. —NH3-N#z & # s (kg/hr) —Q#t & ¥ s (cms)
o .
E 3 ><> o <><><> o O o
Sof o 0° o o 3500°
T o
Z1
0
1 3 5 7 9 11 13 15 17 19 21 23 1 3 5 7 9 11 13 15 17 19 21 23
Time (hr) Time (hr)
(ag,a1,by,a,,b,)=(5.10, -0.15, 0.15, 0.19, 0.04) (ag,a1,by,a,,b,)=(0.05, 0.00, 0.00, 0.00, 0.00)
R’=0.128 R?=0.214
(c) 2010/9 £ #< B =k (d)2010/9 A & ;Zip| =k

B 6.3-9 2010/9 Fr % 4 -k b K F-KEH & & s(MWH, = 100b)
WOEAE AR R TAE 8 L2 KR S di( response functions of linear systems )
HA AL 5 1% " =3 % () Cunitimpulse ) %] JAEBLPN 1S 0 kAL i%;éi%l:",:}g ¥

Bz - ¥- H =% #F & SBku(t-r) (impulse response function) » = AP # tg t

“~

OB R AR LR 0 RIH B 2 S )5

EW)=[1(x)u(t-r)dr
PAETEAE R AP ORE > A A BRI T R KRN BITAERZ FE
AFHEPIET L ApMIEG o KA R R OV AN ST RS R ARG R
PHREB2IFE 2 TG BB NRLREFF RSB TR PP EOE

Ve thrR el T AT ETE L LA RS SHEE R ) B A0S
uit)=A + AlcoszT—”t + B, sin 2T—7Tt + A cosA_'r—”t +B,sin A_'r—”t

2a, 2b 2a 2b,
:1’ == B :_1’ :_2’ B =
A A 2 BT A a. a
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i R SN L A S i e

-

BRI OBEBIFRRE G U R
® Cor ¥ R U)Ap 3k » T T B I|3% A jadk 2 75 % PR C(Y) -
C)=Cou(t) » s* A FFHiFG T 74 r .

1. #&FHR LG F7 s (continuous and differentiable ) 2 3% #p 14 3 #c -

2. FARZAGEREG RS o

3. P AMERE=FPFLFILE -

SE R B LBk P SRS BAREE 0 A&
I S FEOR R R S ARG EBFLE RGBS AN
PR AU feded 6.3-3 4hm 0 FE T AR AT R K B Joka s AT

TR RN R T ER R REE S EBN R X R REE
AESTERTE NS N A AT R R 02 £ EF JVGLE S E VI ST S
275 AR CE); T FREE G K INEL AL PG I PFT ARG WS

SRR BB o e YR R L 2 BT L AR A 4 R o
12 2010/9 2 e Bl & % > £ plh2 B RS e S BT do & 6.3-4 Hr T o

CFAAREOREMRI G 2R TREAK AR L EEE S
PRZFTHEE SENFETES N EFRPIEFRRE O HGE KRNI FRERF
TR RAAE RIS SEN T 2 PR AR EANPEEDRFTRTH
V- AR LR TR AR (7 3 fr 4 47 (harmonic analysis )> £ & * ANOVA 2z F-test
(Fipl3#) 2744 >8kcp ¢ B (degree of freedom) & %4 %> # & = ¥ s ik

2Pl R e MU R
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%0633 L ngtok ¥ fram

i FRrE NI TSN L

KLO1 ~ KLO2 ~ KLO5 ~ KLO8 ~ KL14 ~ KL15 ~ KL16 ~
£ 4¢3 K 2b(KL34)  [KL17 ~ KL18 ~ KL21 ~ KL25 ~ KL27 ~ KL28 ~ KL36 -
KL42 ~ KL45 ~ KL58

p N e KLO6 ~ KLO7 ~ KLO9 ~ KL10 ~ KL11 ~ KL12 ~ KL13 ~
KL20 ~ KL22 ~ KL23 ~ KL24 ~ KL26 ~ KL31 ~ KL32 ~

B ok sk (KLAL)

KL33 ~ KL34 ~ KL37 ~ KL38 ~ KL39 ~ KL43 ~ KL47 -~

KL49 ~ KL54 ~ KL55

SDO1 ~SD08 ~SD10~SD16~SD17~SD19~SD20 ~
FrJE ¢ o EE-K(SD13
e

F OB ok b -

@ B4 -k #:(THO8) |THO1 ~ THO3 ~ THO4 ~ THO6 ~ THO9 ~ TH11

B & J%(TH14)

Sk ks | £ M3k (DS06) [DSO4 ~ DSOS
P % 4 -k #:(DS10) |DS13

KLO3 ~ KLO4 ~ KL19 ~ KL29 ~ KL30 ~ KL35 ~ KL40 -
KL44 ~ KL46 ~ KL48 ~ KL50 ~ KL51 ~ KL52 ~ KL53 ~
KL56 ~ KL57 ~ SD02 ~ SDO3 ~ SD04 ~ SDO5 ~ SD06 ~
Ko E e R R SDO7 ~SD09 ~SD11~SD12 ~SD14 ~SD15~SD18 ~
THO2 ~ THO5 ~THO7 ~TH10~TH12 ~TH13 ~TH15 ~
TH16 ~ DSO1 ~ DS02 ~ DS03 ~ DSO7 ~ DS08 ~ DS09 ~
DS11 ~ DS12

186




% 06.3-4 £ n S AR E AR 2l (0 201019 3 )

I P LRGPk a0,al,bl,a2,b2 AQ,Al1,B1,A2,B2
£%54 -k |(0.14,0.00,0.01, 0.00, -0.01) (1.00, -0.07, 0.14, 0.02, -0.10)
P ks |(046,0.07,0.02, 0.03, -0.04) (1.00, 0.32, 0.10, 0.11, -0.17)
7 ¢ & -k [(0.92,0.08,0.00,0.03, -0.07) (1.00, 0.18, 0.01, 0.07, -0.15)
B Rk [(0.17,-0.03, 0.01, 0.04, -0.02) (1.00, -0.30, 0.15, 0.40, -0.19)
Q F -k {(0.32,-0.03,0.00, 0.03, -0.02) (1.00, -0.17, -0.02, 0.21, -0.09)
BokE (0.05, 0.00, 0.00, 0.00, 0.00) (1.00,-0.07, 0.18, 0.02, 0.07)
M-kt {062 0.08,0.00, -0.04, 0.04) (1.00, 0.25, -0.01, -0.12, 0.13)
% 4okt [(0.54,-0.01, -0.02, -0.02, 0.01) (1.00, -0.02, -0.08, -0.06, 0.03)
£% 4kt |(5.19, -0.45,0.70, 0.38, -0.18) (1.00, -0.17, 0.27, 0.14, -0.07)
BP oksk (2140, 4.20,0.76, 4.68, -1.99) (1.00, 0.39, 0.07, 0.44, -0.19)
7% ¢ I -k [(118.75,3.84, -34.85,2.54, -12.36)  |(1.00, 0.06, -0.59, 0.04, -0.21)
Bk [(9.85, -1.00, -1.26, 2.06, -1.55) (1.00, -0.20, -0.26, 0.42, -0.32)
BODs F ks |(145.76, -35.80,5.33,23.73,-8.73) (.00, -0.49, 0.07, 0.33, -0.12)
Rk Gk (24.33,-15.15, 0.47,13.03,-0.94)  [(1.00, -1.25, 0.04, 1.07, -0.08)
F£H M-k |(100.01,1658,13.70,-1.53,7.01)  (1.00, 0.33, 0.27, -0.03, 0.14)
& 4o-kk |(125.15,2.08, 34.54, -9.83,5.76)  |(1.00, 0.03, 0.55, -0.16, 0.09)
&%kt |(5.10,-0.15,0.15, 0.19, 0.04) (1.00, -0.06, 0.06, 0.07, 0.02)
B foksk |(27.02,9.14, 0.03, 3.45, -2.80) (1.00, 0.68, 0.00, 0.26, -0.21)
7% ¢ & -k [(28.79, -2.15, -5.24,-1.96, -0.11)  |(1.00, -0.15, -0.36, -0.14, -0.01)
Bk [(5.04,-2.08,0.33, 1.12, -0.91) (1.00, -0.81, 0.13, 0.45, -0.36)
NHs-N 7R -ksk  |(30.05,-5.47,1.28, 6.04, -2.44) (1.00, -0.36, 0.09, 0.40, -0.16)
BoAL (5.37, -0.60, 1.03, 0.47, 0.10) (1.00, -0.22, 0.38, 0.17, 0.04)
TH#-kzk |(32.26,4.23,0.93, -1.84, 2.10) (1.00, 0.26, 0.06, -0.11, 0.13)
% 4o-ksk |(30.47,0.00, -2.31, 1.32, 0.55) (1.00, 0.00, -0.15, 0.09, 0.04)
&34k |(7.15, -0.47, -0.86, -0.60, 0.10) (1.00, -0.13, -0.24, -0.17, 0.03)
BP oksk |(34.90, 16.34, 3.83,15.43,2.76)  |(1.00, 0.94, 0.22, 0.88, 0.16)
7% ¢ & -k [(130.36,56.91,-49.95,30.22,-45.34)  |(1.00, 0.87, -0.77, 0.46, -0.70)
Wk [(10.28, 157, -2.44, 2.41, -2.75) (1.00, 0.30, -0.47, 0.47, -0.54)
SS 7R fh-ksk  |(5281,-4.21,-5.87,9.86,-9.00)  |(1.00,-0.16, -0.22, 0.37, -0.34)
Bk % (11.68, -4.78, -0.38, 3.94, 0.54) (1.00, -0.82, -0.07, 0.67, 0.09)
T kb |(68.35,-13.01,24.62,-14.29,-22.19)  |(1.00, -0.38, 0.72, -0.42, -0.65)
P 4o-ksk |(91.13,-12.26,10.30,-18.15,17.15)  |(1.00, -0.27, 0.23, -0.40, 0.38)
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% 6.3-5 Jokim kb kIR FHOC RO A

AR (kP &) 2010/09/29 2010/12/20 2011/02/10
gl E=h S S 0.10 0.12 0.08
KIHY | H(m) A (%) 4.27% 4.02% 4.25%
HEC-RAS | im & e S 272.93 898.95 409.08
Q(cms) WA (%) 7.01% 9.87% 10.88%
DO(mg/L) 0.83 1.12 0.35
9 &l T BODs(mg/L) 2.58 1.21 1.96
WASP5 B4 NHs-N(mg/L) 0.29 0.66 1.06
SS(mg/L) 8.53 13.85 6.08
AT A%~ 3 %) 2010/09/29 2010/12/20 2011/02/10
ki ES i S 0.16 0.17 0.12
kAN H(m) A X (%) 6.45% 6.31% 6.41%
HEC-RAS | in & ESh 4 102.9 41.46 24.40
Q(cms) FAE T (%) 25.13% 8.07% 7.58%
DO(mg/L) 1.18 1.19 0.99
I b BODs(mg/L) 2.26 4.39 5.67
WASP5 | X% NH3-N(mg/L) 2.81 2.40 6.25
SS(mg/L) 16.17 57.05 8.26
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