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Abstract

Recently, the concentration of total phosphorus (TP) in Feitsui Reservoir has increased at a rate sufficient to cause



public concern. In addition to the external load of phosphorus (P) from the watershed, P released from the sediment of

the reservoir is also considered an important internal source of P to the water body. The understanding of the

mechanisms and factors influencing sediment P release in Feitsui Reservoir is needed.

The objective of this study was to evaluate the effect of sediment P release on the water quality of Feitsui Reservoir

and the alternatives that could maintain the water quality efficiently. In the first year of this two-year project, the

continued sediment sampling and analyses at five sampling sites in the reservoir, the laboratory column experiments to

simulate the P releasing flux, a 2 Box-Sediment Phosphorus Transport and Flux Model (SEPF) at the sediment-water

interface to simulate the P flux to the overlying water were performed. In the second year, the study included: (1)

establishing a conceptual model of the phosphorus in the reservoir to explain the mass balance of P; (2) conducting the

water quality simulations integrating both the sediment SEPF model and CE-QUAL-W?2 water quality model to reveal

the effect of internal load of P; (3) discussions of the vertical variation of the sediment pollutants; (4) evaluation of the

water quality controlling strategies; (5) performing tracer experiments onsite to estimate the vertical dispersion



coefficient at the sediment-water interface.

By comparing the sampling results of this year (2003) with those of the other years (2001-2002), there was no

significant difference between them. It is suggested that no accidental pollution event has occurred in the reservoir this

year. However, the serious drought occurred in 2002 and continued to the following year, accompanied with the

eutrophication of the surface water, was an extreme climate condition to be worried about. The porewater

concentrations of phosphorus and main ions in 2002 and 2003 were low except for those of the calcium and magnesium.

According to the sediment properties and water quality simulation result, it is shown that in the autumn and the winter

the devoid of oxygen at the sediment water interface was an important factor enhancing the internal load of P which

deteriorated the water quality at Dam. In the other seasons of the year, the external loads of P rather than the internal

load of P, should be the main source of P for the eutrophicatoin of the water body.

The internal load of P predicted by the model accounted for 4,110 kg/yr, equivalently to 21.7% of the total

dissolved phosphorus of the external loads (18,900kg/yr). According to the sensitivity analysis of the parameters of the



SEPF model, it is shown that if the dissolved oxygen (DO) above the sediment was lowered than 2 mg/L, the sediment

TP flux could be enhanced to 2 folds larger than that with higher DO concentration.

The vertical distributions of the sediment pollutants were varied. The surfacial concentrations of the pollutants, like

total phosphorus and total nitrogen, were all higher than those at the deeper layers. Similar with other lakes and

reservoirs, these pollutants were verified coming from the overlying water undergoing the sediment decomposition and

mineralization mechanisms.

The verification of the vertical water temperature and DO at Dam by CE-QUAL-W2 model in 1999 and 2000 were

also done. It reveals that there is obvious thermal stratification at Dam in the summer season. The location of

thermocline is between 15-60m at depth. However, due to the cooling down of the water temperature, the thermocline

will disappear in the winter. The vertical movement of the surface water occurs at the upper 30-45 m, which is

beneficial for the vertical mixing of the pollutants. Besides, the model also reveals the fact that in January to March, the

bottom water with low DO could be uplifted to the middle layer if the density current with cold water occurred in the



upstream. The simulation results suggest that the bottom water with low DO could be withdrew out for preserving the
water quality. The simulation results of the algal growth are not matching the real data well. Further efforts should be
focused on the factors that affect the algal growth in the spring or autumn seasons and the competition of different algal
species on nutrient.

To reduce the threats of the possibility of the water quality deterioration, some alternatives were evaluated and
suggested. In addition to the reduction of the external loads of the nonpoint sources from the watersheds, three
alternatives can be applied in Feitsui Reservoir included: (1) to adjust the depth of the withdrawal; (2) the hypolimnetic
withdrawal; (3) the deep water reaeration. The artificial dredging of the sedimentation is feasible as the water level of
the reservoir will be lowered.

At last, the technique applied in the tracer test in the Feitsui Reservoir has been proven feasible. The vertical

dispersion coefficient at the sediment -water interface was 0.3-2.5 cm?/sec estimated from the tracer experiments.
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TR ARE KRR KM RP T L EH LTI
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4
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Bk ik KRB e L4 MR K (lithogenous sediment) ~ -k = 2 14 /% & (hydrogenous sediment) % # = |4 & &



(biogenous sediment) = #f( Seibold and Berger, 1982) o & — $g KL 2 ¢ fEF ek o 5 2 3 N EApHE 0 KB LA
BAReA s B ET o X L RBEN K F R BEAR R REE o o R CRILATR B R RRBED
BOR T AHAR Y RS A 0 BT 2 TR B iR -

2.2.2.1 Kk B Ap Rk iF

R il h2i g dedp 0 B AR EEchA S X FLEEhA] & 4 5 (P fractionation) o ¥4 — % 5| % P~ 2 ( Hietyes and
Lijklema > 1980 ; Williams > 1976 ; Golterman - 1988)p: 4 % & » £ % [ (2002)% * Hietyes and Lijklema(1980)
FRE2 G FEe g FREOREKRR L& AipaAlG 8 e NaOH X P~ il ~ 48 2 48 % & gi(Fe, Mn and Al-P) -
FARF B E REIEIRLERFZ AU H Rl FES AR E Y & & DEIHY - 5 EBEELF
B F R M & R KR Bk F E254T % (noncalcareous)y B IR o o N FR KR FoK T 2 EH
SRphtEd B > RE pH v e 4~60 2 B > At AR 2 HERT 0 RE R E MR E55 1N ER S
g e 1 o B 4c H 3B KR S o
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FaiR KR kB ZRend $p B I F i 42 (biogeochemical process) § B2 5k F BT A 0 2 AL # (diagenesis)
R ppEE S BT R D o JORR A E R R AR N5 TR ¢ R RV E T
R Yt B @ikl o 4o MINTEQA2(Allison, 1991) ~ PHREEQC(Parkhurst, 1995) ~ MINEQL+(Schecher, 1998) % :& =

fetdt 5 o House(2000)% 41 * PHREEQC -3V 4531 3 784 it 4 7 iy Fliide frl defom 47 00 R33N o A3+

% - & (2002)~ #* MINEQL+HC5Y Bt ¥ -k B & R 3° Mk BT g7k & (equilibrium phosphate
concentration, EPC) » it % &7 » Kk EPC S P PIEHER B » xRN FE IR G -

Ba w AR — kKRG o REBRN IR RBEFRF AT - EQIDER R EHLER T

Gro AR RGEPE 0 R F Ao B EX 5 0.15-0.39 ug/em’day 0§ § 7 ehF A £ £ 0.02~0.09

NN =
:JC

ug/em’day @ BB X HEAEL

|l

SIRET 0 5 5 0.006~0.026 ug/cm day’ 4p % 1.0E-3~1.0E-2 ug/cmzday

F_&

N
BB s 0 % F BRI 0 02 0.01-0.1 ug/em’day BB Bk £ KRB fRABERE T 10 £ 0 M B ks
& ff 1024 km® » # 3]k B P IRAHEE R 5 374-3738 ke/yr -
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FHAREE KT 27 AB(C4EFF S B A2 HE 251 R)ESH B2 R L[ EF80 > ¢F
By 2L BE B REYE 2 2 A AP 3R o RRGAIRAIE (2001 0 2002) 0 TR % (2000) 0 FE ML
cAFEAE (2001) AR SR BRI FRREABRSADOBEFART R > QEBRTLD 4 B o d w2t
LhAFAE IR ARG ERMG ¥R A3 AR 2 E R HE o s 2 2ERSL 0
¥ o kg/hal/yr)Z 7 (5% B3k 0 19955 B iE% 20005 2 F1% 2 2000)° H xRS R L w40 28R
FHEEH(S S LI K 19955 54 2k k0 1995) X (1991)% H(2000)% & SBke R AR en B M 12 0%
Bk L A A KR Bk R RN F R S F & 107~709 2 e A7 (2000) 1 R £ S iE
THRACKE S Bk RS IWMM-TO) 5 B i 0 £ 369~503 2vfi2 e mdp i - 7 23 W H =5 ff
famid s & 2050 FF o BEoneE T E R RIEYR A RAAL CEF YR E A 21 REFRREERFRFER

R R ARG A2 R o 9 20 Faes £ (2001)12 ok Bk B 3 5 sk i £ (1,803,000kg/yr

1803 = ef)s B B3 H v 323 B 5% (9,077-35,671 kg/yr»> 9-35 2ef) e g X L R F a3 = ()3 * enFR KR
AR EEI R AR RREL R d 2 ke A B LRI Rl o A kR A S A



SR E AP A B E R MR I05 B KR MRS ARESE 3 B0 AN F Q)

AN 2 AR SRR BRABEFEREAY  FI TR METT T B R

H>5

224 B4R T G
RN A R R 0 0 S A BER INF F S 500-3,800 kg/yr(L 55 2150

SRR

i\4

i ok B
kglyr) o & Bl G G ff AR iR AR B BEI0E 5 (9,677-35,671 kg/yr)eh 22-6% » 4R TR L BB Ui 30 B R0
#5 £ 77(1,803,000kg/yr) e 0.12% 4 *ti ~ k15 3¢ SRS AERE N 6 DA AR Y 0 4 62 P

Flot A3 F 11 CE-QUAL-W2 Ak B R B ESS R & S 3P ke BRHER R o

Mok B

23 KB BA L ERF R

KEPpRECAXFERBE T RAET A L X R E % (natural eutrophication)£? 4 5 i & it (artificial
eutrophication) % 7 MOp A R KPR E A AL E R A e e EFR2BF kP o alded B gk
ERLOAIFEAFAR - BHRE KA S AREZFERG I HR L RLE > P TEeE D L EBFF(CR
% 0 1992) e i E R & 3F KR pIEG fREl0K ?ﬁlﬁ%’\ CRAE . FR 1983 £ A 2 WG 7145 EoRE PR



BOTREA(F 7~ 0 1992) 0 ¢ B X ek Y TAEL P S R RP R T ROk~ F R E(E 0 2001) 0 2 R T

WoRL SR Al s RS RE RS G RREE R TR AL A T Y R FEA R

% IEH B ATR AR(6/26/2002)47 410 R F U E o FR KRG TS R o e bR T 0 S RSP R
W ESRERERTRERPEES T THE HEAE 1 2eidT Lo R ke AN EE

g oo K FRA D WK E L 4 G

A&
i
=
Y
i
P

B2 hok? A 4 gdek(geosmin) % F o€ (scum)¥f
TR A R Bk FARAY  BEH A MREEL G - FEHLATRFETE AT e
PERRES - RE2 el DRSO T R S RE Ak L S AES kR e E
AWPTT A KSR AIE o F 202002 #3402 2001 £ QT REBE FRKE KT OBEEL o ki
Mo RS g A RER TR £ R A RRRGE A R kY F R R L Bk
e TR AERARFFS o FRRE G AORBE BE TS # R R R B 25 B FI

LEE o P (2002)FH L OKEM G W TR T HE 02002 £ AT PR E O RARROES ER



WRE S F i P RETS ERT R AL ENRAE o KT E T T FE R BE KRS P

24 K FRE e L Wk
dATHE K2 AT RN FRORE LTI IRE pIOY KR~ L R R R R P A
NBERPRZNE) A BH L 2 ST T XLRARF o gt R ERRE S kS dR E B s e

BEEE A A o L FREE B2 Ttk ol A4 R o bldeiTE AR A B2 A

30,

hode B OMGER BB A > A AR KL W R A (RAA)P N o 4 ks TR S e NI UL I
T2 qpthz b FR f AR BiErE AR RTRTL AN (R FYREDEFL I AR P 2T T
Boo FPtE R ARRES B AR TR BAFFALRL G

WA AR ES RRERNE R L TRAREP By £ PT2RDE KR RREF A 2 s
UL FRPFAPRFDZERF ALY > R2REE -7 L] g hINEE A f GE Bk 15 0 ok

BN IRETRATE S wAR A g B AR AL



P AR RN AR A B R RN PR RV R £ 0 £ 22
LAY L A KR IATE S % (%(1992) > Cooke(1993)) ©
FTHEXRERRFEAFLEHREFLHRLF S (A KRFTHFFELA 2001 (7rcfadk itF o
2000 ; ;_f'*?\f'il\:ﬁ“‘%: » 2000 > 2001 ; %% > 1998-2000 ; 5~ < B 3 % » 1995 ; % > 1994) » n’z‘&;b;?b%&«‘}/%lﬁ 2 ?}I?c
BROSHEGE AP G ST BB 2 RAS A NRELREE GRS R A el s FLREE(R
A5 1991 2 19925 §5 5 1990) o ift -k B 356 Teok TR A WAL FRAEES C BFPE FRKEC B
PRGN o R RERGE 9202 o K H2 4 Fl o KA RAFE

EERF AP SRR Y 5 K F e F PR Y A KERGE  FIRREE By ERERS > 0

i\4

Ri5 44 I U S A S Sl I O G - e 4 i“lf” FEE o A IR Ip \i‘ﬁ?—d\’?‘%%



o J||

PR B AT EREFPPECEAR AL AR ERBES TR SRS P 0 T e RS R Y
TPE o0 PR aTEY KL A 3 Sy i o

% W EPA ¥ jads— 38 r-}f;—ﬁ%”k B3+ % (Clean Lake Progrom, CLP) 5 i& {7 — & 7|1 ¥ 2 dian Tk k12 ;2 ok
BT sl 350 o e £ 2 FOW ER» fREEEF S ORERT 2 S RH5E% L 0¥ o
2.5 -k FH5¢ CE-QUAL-W2

FRAREEWFL LM REAER P HE RF EZHRNE A ZIRRMNR G > KEKEE RF P
RV HOHUKEY A BB A F oo 3% (2001) ¥ & * WASPS 2 W2 R FX KE-KF o d #
S sk 0 WASP 4 Bk H dicend B F B E o R H RN Y R B2 Y Rk E
PoRGE % i & e T fim(heat balance)s i 0 F)p & SR AL W22 2 nH 0 B8~ WASP #ft o EE T & %
B b BRI R RGENGERG P EERLEFAY o

# WK E 1 8 @-kig # 5% 97 (Water Experimental Station, U.S. Army Corps of Engineers) #7 % & 2

CE-QUAL-W2(# f W2)BosS > i * g U FH REFE R vkl VHBKERA R IR 2 F A - &



T (X2 )P e (GRo2001) EEHHERS FESF ac F 9 BB G BF 2 F C LTARE
Bk ~RFFMBF BRFONE o F 0 Y RFRORE > W2HE S g 20 g 2 R (R 0 2001) 0 ALK

B > % B Daechong -k B (Ha » 2002)% /F-k-k B - Bg7 H 2§ 24 /% |4 o

L R
Bl 3 BRI A EN S - BE(ARI E) A RRESEF Y PR K T HH

PP EAPEE R S ERPHH

i\4

I FRREGIF2 AR HFHET R
2. % KRB 2B-SEPF 2 -k B 75 CE-QUAL-W2 » Hhe ki
3. KR AR ERK TR Ry

4. Rk -R o e BT %

PR ERE R  FHRAITE AR T RS EREFE TR R e g B
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RS R N X R ¥ T K
3.1 b {7 M R4 AT

AT ER R EE DI AREKRIA 0 A B HE (S5) VER(S-) ~ 5T (S-3) ~ B e K(S-2)
2ARGSDI Bk A URERRE > LSRRG FAR 32 AP ERBERES LN EL FE H DA
P HE R o B AR VI TRV H B P AT R E KRN PP T2 £ 8 R
BT > R P HAAP o Radnd EqrE A ) kAl RAPRRERALARIRIG 0 RE S EHT
R0 F RPN RS R B R LA RS AR RIER I RT FORET (33 ¥ )H ik

RHRFHEFERE 2T N B REEE S oF 33 7 o FME T AN EHRAEEET UEHE
o MFLLRIBR S LIFRS 2ot VKLY PRRT KR R RRERAR LRI RV %

PPt 10 24 RR TR A RFAYTI R o KR T ARID > BRI MOk GRS A A B AT A

btk

FORR LSRRI A £ 20 LB o iR R B Ao 30 T W LR R dh Rk

xS oLz R e > 2N 7 £ £ 5 NIEA S321.61C 2 W306.50A % k7] > 2t ipRi e RI5E P 5
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NIEAW & S % 7] 'NIEA & =>4 ﬁ P2k E oK A 47 4R 2 E (Standard Methods) & 4 3 4 47 > ;2 (Methods of

Soil Analysis)® ¥ pT|§'5 3 e g R E S FSFAA L1 BRI Z SFD Fiod 32 AL LR

BREEGEARO0 & 117 21 piradeanly

8;
W
q-\t

RIS ) GRE )N B8 F v R MRALT

SHRAR Y KRB BN G AT SRR A BE EABUE BB A s

I RERF CRABEESREAIT S REFEEE S FRE o REICH R FREEEHW &

GRS AREREE RN L 2 RE A5 F PBRRTEE c S ELSHAPHRLE & BE

GEIRESW DS T KPERAAFEERETE O RAE K RABRF ANV R FRE

FEVEBRT - ALK AFT VT ERFITERL AL ICHEL o AY - HEE

A s (S3)2 AHES5) SR T AR RS A A R A AT
3.2 F¥ KRB
KR BEURTR 2 PLA HCS

KR TR PEA NS Ao 340 KB P B BT 0T A B RIEILAEEE BB R K2 R
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FIERBESP)L & X F 4 L5 #8H(SPorg) » NaOH X B~cdh ~ 4 485 & Bi(Fe,Mn %2 Al-P> 34 % F4p
£ 158 SPmin) » M 2 R b RN RIEEF RERSP) o 0% f2ER(DP) ¢ 3503 125 RAR(DPr) 2 i3 35 A
(DPo)# # o f-k ¥ 73 fARAV E #4k 'w F 2 575 2 $~ (phytoplankton) 7 2 &P~ > & d iz s b F KfE L I
RARRRE L T o FIL BRSO RTF 2 TR

FRARE ~ kg 8¢ > SPorg+SPmin ~ SPr~DPr~DPo 2. T 324 5 4 % 5 0.23+0.42~0.20~0.15 (X
A 2001) 0 Fp T Aok ¢ chpie x ok R (BB Y 2 £, B B, B B B, )0 F 2 A2 Z R g R i
R AEBIFER (Tl PR ER IR F O AL - PERE N RE o RIFBHTFRAF D B E
2R RORE G M o BN HET - &Y 3

KRR A R SIS EREF KR Bk A 3R R A(fis, fle) s B - IR E N AR E R A & O

B(f, 5, f1) ) & 5 FaE2 £ AR o 52 RS D RIFEA P GwE(SPbio)2 £ (fo, fio) > — WP EEE ST
FaFBEr {LRDFRFA > PRIARFEASFEIBE - IV ARBR A IEL LB IEF BT, f10) 0 T

BRI 5 Beib— 3O EAEF BRI 2 R T A RGBT o B 1S BE SN en
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:hﬂ‘,f i * (scavenging process) * &_jE_t & -k ¥ # “f@ftﬁﬂi—@ TR BRI RAERIRPE > T LR BRI
Bokw I g & ek fh o KB Y Bt Bk e VM BB o BN KA N 323 &9 it o

MREFERF KR EBERRE LT RATEF 0 4 A FEE G2 RAL - blhe Bk A

SRERRL L8 42 4) Bl fkhier 2 BB RENIORE FRyms B

)

P

f1+f2+f3+f4+f5+f6+f7=fl4+fl5+fl6

(3.1)

e EE A 2 Aok kg o PIARIREZ BN B pURECKIRATE » 2 E 0 R

47‘_.
=t
&
3@
(\x
(g

f1+f2+f11=f12+f15+f16 (32)

322, Rk I EchiE s 2B-SEPF
AR BERRCE KGR %Jrl\?ﬁf%"A?%%?—ﬁ%i‘}%f%iﬁé%@ﬁﬂ@i:%;@ﬁﬁi g2

BOX-Sediment Phosphorus Transport and Flux Model > 2B-SEPF) - 4[] 3.5 % & & #5i-3% 2B-SEPF 2_ %
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Blof; % FORTRAN A2 358 » R AR B 3B F  APRRELSZFIAZ AT SR L AT

B RGBS BASEES N A RRAPRAB B SRR o M - AR R F B B
A Ea FRg 2 dt ke 23 08 d 5 o HON 5 ¥ = Bk 1 8 078 MINEQL+ (Schecher,

1998):* & T f=fL PFIt M-k ® 3 f# & 7%k & (equilibrium phosphate concentration, EPC)» ™2 & Ji& & & & 1% ] 4p
AR RN RS RRABII A PR TS F RAAARET AN K 2 RRF BT EHRERE
Y s == A

323, -k fF R~ CE-QUAL-W2

A3td et RRBHEC LRI )

V“b

e &k FHE CE-QUAL-W2 H kBT pFz & A R T o ¢
OO R KRR 3R TR 2 B3 F R %5 38(2000-2001) 8 F W2 HEN A B R A K i 2 e d 2
TS R e AR REA L 19 BAE > BokiED P56 BA KA I X HHITS4 BAK -

L W2 58 )~ FA

W2 %s‘?;‘ﬁ?] > EA R R 33 A E) 0 A S ORIT s R SRR A TR e 3R
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(D) kmmEd e FR Rz L2 R~ ins g o5 e Ak

2
g

F P R VSRR A
é‘:cf,/ﬁ'tljfj\i”‘jfﬁﬂ )"”E';g‘]\?vmyfi& Earﬁlf;'o

Q k2 FH:eHLARIEAZMHE 2o HALR ER A CFREAR b R w2

G) RFFH: 2B A2 Ak kA ~ AR~ LR R Rk FRA S -

4) FpA T R IER T TR ERE CBREA P ERE A2 R \%] 7L

% -
EE J\’Frlﬁ.? VIR B AT R AR T HMT R & ﬁ—%&]"??ﬁﬁ)ﬁ?gu FAAE D L

S S £

W2 AR R S F TP e R E A ac BB EF CATEE BT RIERMS T - WA e

K2 % ¥Tm (ﬁ%?%ilﬁé}%fﬁd\ﬁ.#ﬁf‘?ﬁﬁﬁo7J\E_7:r: ANPNPRE 7L??#iﬁé§{fg’kﬁ-#ﬁ’f%ﬁfﬁi

HF Rk R B Ry

2. oA A
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T REP R G2 A M RN A B FE SR I T RGBS B AT E A 0 2 R

ﬁ%%@ﬁ%ﬁ’ﬂﬁgﬁiﬁ%T:

ou ouw) ow) 1P or, o

n 22y 3.3
ot oX 0z poXx ( oX 0z ) 3-3)
oP

——P,9=0 (3.4)
0z

ou ow

= 3.5
oX 02 a 3-3)
on 0 ¢h _h

o &J‘” udz L qdz (3.6)
oT  oT) o(wT 0 or,. o or. H,

ar |, awT) & L_%m_ﬂ"%m_ﬂ: 3.7)
ot OX 02 oX oX 02 oZ \

oC  aWC) a(wC)
ot OX 0z

0 oC,. 0 oC
——(E, —)——(E. —X)=0c+ &C 3.8
ax( X ax) 62( zaz) qc+ (3.8)
P I
uw=7;ri (L/T)
t=pF /& (T)

P=/& 4 (M/LT?)
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0= k¥ % B (M/LY)

T=in 48 A (C)

T’ TamF it 4 (LYTD)
Dy » D, =i A& #4¢ % #(LY/T)
Hi=i& 41k & # (L C/T)
V=47 (L")

C=-k 5 &4 ik B (M/LY)

Ex » E,=i5 % 4 1 4¢ 4 3(LY/T)

0C= fplif 2 21375 75 % e i 2 (MUL'T)
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SEgpip L RA A2 E B (ML)

KBRLKE S RAREME REFANER DSk
p = f(T,TDS,SS) (3.9)

W2 B8 03 P AR kR #(33)IG8)N T B AESBT KfET BAHE: y Pousw CoT

1/00

CE-QUAL-W2 $ie3¢ ¥ » frifesfi § B end & 4 » Sodics B2 £ 5

ST NS ERE T H Y E EERECIE R TR N R

8®a:KwXQa—Kwx@a—K%XQa_KMXQa_EEXQa
o Az (3.10)

-109



ul

4y

fin

R p R R

0, AT F (msec)
Az : N s B enE R R (m)

O, : wsp kA (ppm)

?.%;:

WA~ mrs .S E AR R A

wend i XA 4 B X R3] TS o 4 TS Bp R TS BRI F) S § L] R

Kol B0 R FEAREL LB F S BAR PEE o PRI T T

bl & et e (3.11)
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_(1—/3’)|o ad (3.12)

(1—ﬂ)| oe(d-82) (3.13)

B:-kd b p kif st g Ak Tt b
I & fop %3 & (Wm?)
Io: -k b ehp kfgidd (Wm?)

d:#¥ el A HE%ER (m)

dAS KA DL g e - M hp kg E o AR LTAL

BRIFIHORE S > T3 EFFRD LR AR o RET RN A DA A KRG PR

—=h

el 250 b G i f R LR R T PR
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AR LT E R B EFPEp KRR o AQEA P kB AL B AR R R DKL T o

PP ¥+ 5 Monod equation 7753\

wE
Bk
il
E)
~3

- @, (3.14)
P,+@,
[0}
- n 3.15
A P+®, ( )

O, BifE B kR (gm”)
Pyt BEL v ok #c (gm™)
D LT 2§ RIER (gm”)

P, i § Lavfed e (gm?)

¥ & WIS S LAB U TS EF B FT > A ufesBicd Bavk R M o BB LR FS &
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W ok B LR TF] S L 120 R E A R K

A&k
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i
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[
i
L
i\

o F KR AR BIER XM AR

-Hc_t
|
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I ES A D R RIER L TER g IR ) TEF RS EECTIRE BT L

BB IE R PR 0 B OB A fok B0 RIAR R UHITIS 4T 10 A R B0 Selamik o ka4

o U FF A2 F 2 dl o ek R R R ORR R AR RN AP HE AR o

\

RS PEER SR L ER S LR
33 kil R g
3.3.1 ARERRZ T

ERERREDEEN LN IH O FRF REOD ALY SRR KR OEEE LR gk

K

1@\5

ST KRN 2B E Sl LA o G2k B H RN R SR 2 W Sl kRS

2R 2 TERl o B RSB ALREN RS- H o 2F RED AL BE Mg ha v

3
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332 EH-kREL S %

FCL KRB R ATS A S 0 A F ABARNMLH S 2 L2 KREES c HiHeT > X2 SHFRLE
2L - A 2 R e
3.3.2.1 #ErehIRy & kiR

A hi TR AL EY kR E®R 0 FIRE R Ry - #5?]&.{15? fe B ETIRE R KR @ T i
EAPH R A A MA % F Bebh %t R eod W HMFHEREERRDFLEFIAEALHFERE 225
g Bz ER AL AR LN T
3.3.2.2 Rk EhenfE R

Fifmkd R ep INE F ARy 2R H I AR TR RIRe ok R AET S £ 4 2 5§ (L4ELT
FREVRREAG A - ST e gk o T oL BRI e AR F ok F AR H 2T R KA
BT aAF (anoxia)Huk fi S TR o MREF 140 £ 4 A2 BT SRR SRR L A H e tiE o

3323 k4
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FOOROAP I RREZEAPE O FRPIRAR M KR AR R AR T R & BIRARE
IHRFEFA PV EFRAIFEARR F AR EAFRRES B oo
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FI* b RN EJRFF Lok AR G T F R AT RBF o T g orde i F R Benptig o
MAR-RY 2ZERERZ L KRERE B R

3325 %4 ok
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-

oA dapiEie r AR RSUD R T LI S At B o g2 B Y ek e
B wdd FoRxA T ERAARTHE BB ERL 57§ & FR KRR g
3.3.2.6 1% &t 4afrd) E A
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PeFz b 3V AR EF Rk (R EER Y BT E o B 3.6 5 B H A

—ql
(\x,

3.4 KR K T o ochom B R R

KRR KRR IR B R R AP AR AR R R A R B R R A
Bk G T AR R AT e e 1T RS SRR BB fRAR B R 2 kIR B R R BRI R 2 2k
FHRL T A3b a5 - E(RNR 9L & 11 7 28 p)if Ak B 5% 4244 2 46 475 (9 & P5A% WD)
R -k R G AT B BB PR AR AP P AL B S miE g% 10-15 cm/sec « R £ F
PERFIRE ST T e Bk R R K DR R AR ST M R F SR

P RBERASPEN P H AL BT AR (o X AR RS EE R LR R R LD %

AIFFGRETRY BETA F RIL AT E 2 it 7% B> 2 (Fischer » 1968)3+ & /Ky at 7 fic ©

2 2
_ 0, ~0,

T2t -t (3.16)

He
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2

O i apmapRlER s T pE (variance) ;
2

O g apRLERS TR (variance) ;

TE - BT R BRTHEIOBITE F AT o BB R TEPIBE R T EH kY plume @

PR\

DG AERETSL S L BRI E G Al o TG DAl AP EEREL R 2 H

MWaE T enm i 2 T BER > F1% R THEFS KR (B 3.7 %7 Bid -k As i iia)

Brd g%

4.1 b7 14 Bl A 47
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AE 40 4p 2 8N 8P AR - I AMBEHEE AL ERE L 41~43 2 £ 4446
T 2 (2001-2003) % AR £ AR RITE B ch% it R ET R 41~4.19 oo A3t E A T2 55 E Bh S Ao
Br— T o KRR B e R oS Tr o

BiEE P Ak L 141 4 (4/4/2003) % 135 3 (8/28/2003) F) B % — BL(S-1)/4 % crovk 35 10 & 2 7 H R4
THFEFT AR AT o BEAL SRR 0 © G mARRR o FE FART IT(33 ¥ )EHE o B R
PO N Pt A B AR kA G R E L Fe o FAAKAPFRLTY A RS - WhRRAA TS
doZ o ¥ BT = #(2001-2003) Kk R B - H 24 o

4.1.1

(1) BF pH &2 ¥ it R T =(ORP)

KRR pH @2 § - B RT 2(ORP)E 1 » 7 F ek E R - 4ol 410 4 & 4 7 ipl1¥ A% ORP piff 4

— E(2002 E)E K0 dapiEE FIRR F ~ A BERITE AR STH AR 0 ¢ BAARS BRR o 2 £ £ 8
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Pk ORP X 2 Bt » BEom RARR G S B R R o KR E pH BT 354 Fl & 5~7 2 B prd ()
42) L plzbpH B8 o p b 25(S-1)3 T #5(S-5) 0 AL pH ik B o

() Kk 7 kE
SBHIEE S E 40 KRR FKE A A45~56%2 B JE PR T i Mot £ 8 0 RIE 5ok A 41~56%
2 R0 Frrd S22 BARARPLM(R A& 44) o VRFEE ZORE(R 4.3) BRORRZLREPEREFF M R
BLeh g K RPN L T3 PR

(3) KRG T

SE A RIERLFAT A 1T~33% 8 2 BIE A {riBd P B FARLT o v R E kDR (F] 4.4)
P AFRER R ENREEF O BT IEFR S HFBERADF BTN ER R -

2 o

it

(4) BFEEBRF
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£ &40 R AR A 723~1,360mgkg 2 B 0 8 7 il At 1,139~1,543mg/kg 2 B o vt 34 R iE(2002
£ KR L@ 1,308~1,960mg/kg)k K > o 1992-1996 # @ F T 0 1,540 mgkg (5% R &1 £77 ¢
,1999) AR BT AR RF RUARF AR FROR O AR VER DRI RE T BT i
Fut B R g plEA RpP(B] 4.5) -

(5) Ak ¥ A& Bk

5E 4 0 RIERE B4R SEE 4 Y 224~1,130 mg/kg 2 B 0 B iR 0 P g3 &R SRR BB 4o § (R
4.6)c 7 #RIF T £ 5 AEIR(S-2)2 < HE(S-5)B 0 B AR A 2001 & 8 7 RpEs B ALWE 1,200mg/kg e
P AR R TG KRR EFL O RRLBEIEL R S E A BRF S SFERTAL AT
PARGEE O SPITE T A ARE N RE R BE R TR ORI STFE D o R A LRI IR R AR
BALthep R E R 5 0.07mg/L o vt H i Rl BB 0.19-0.55 mg/L #8& i drplip i ROE BT iR AL

2R PR OB PR AR Bk o £ & 80 AR BEE G 389~616mgkg e v B4 U RE 0 BT e

S RIAE R T A o e S SR A
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(6) Fik3v ok f2as
BIRBRER S # AR BRE AR pH & - F B R T (ORP)Z SHOk L R 4+ kR 307 M o 4 ET
MokawikRfcd £ -t 77 (B 47 B 48) > 5 0.14-0.43 mg/L > #2001 # @] & 1.5-2.0 mg/L &
Fo o dwitl 5 # R pH 2 F B R T CORPYSRA » 7 it £F JIRS g R o Makp DR B o e
R G RER S BN 0 BR AR B RE R FLE 0 SHK BT A § 0 e -

(7) Fik 3t MoK faam
b i3 RER BAOEIS 5 4 0 R /0 0.04~0.11 mg/L 2 B 0 8 1 #8420 0.02-005 mg/L 2 o 1 7
PR R i ot~ ff 0 frRIL ORP JLE PRALT P 4e @B 4015 0 27 RLERPE S RT B [TER
2OEFH e o friB 2 Rl Ap (R 4.9) 0 B EFRER T P AR IS

(8) ik 3“M-KiA R4
BIREE TR AP HE A RED S E 4 RIER L ER S 0.059~0.128mg/L > i d £ & LR K 0 G

A F AR R (B 4.10) e 7 8 7 RIS B AR e s S 2 b B i BRE & 3% 2 ND(non detectable) - 2001
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EEEY AR AITE S B RIEURE o P F ERES RE 0 T N & E e 2002 £ 2 (8 i kAR o
FRA T o AR & SRR SRBEE -
4.1.2 RiF e e

e RIS A AT S drd 42 2 & A5 AT o SRR RIS 5 o) 3 106um » 50% & ¢ 33 38um B2 e T e R o
d FPED T AFAu S A R kg 0 1 2F (2R ) RS 38~ 106 um F A 0 BiE 80% 0 ¥ friE 3 R o
JER T APIT o B ARFRIL 106 ~ 150um 5 2 (35%) 0 #esE 3 A F o dERER Gl A A AR (B 4.11) 0 { T F
I B AIE RS AT A IR 16~38um B¢ o VERF A F PR LIES 0 6~16um % 16~38 um
T ik 20% ©

J€.2001-2003 4 2 o fo A (1 Kk F o LHPRBEPFF L BT E F A RS RS Rk w LR I
MigrA b A BRE A9 ES5 2 L 150~ 106um > 90 & 8% 2 91 & 5% 5 38~16um>91 &8 %

16~6um> 92 & 4 7 34 3] 106~38um> 2 92 # 8 ? X w 3| 16 ~6ume ¥ *h{S 3 ~ VR - ST 5 B
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2L o LPBE KA L PR ERE N 2 AV GRS o KRB RS TR RRE R G gk
T o

4120 4 AR A 2T iR FAL T 7 Rk

ko R FED b PEL T 52 ABE(B) 4.11(6) A 1 E B AT M T (38%Hm 1 T )W G BERE K 0§ in % 2
B @ AR dna i e o 3 AR ARG R o A R TR AR ET o RATAR LK
s pRsE 0 SE L RFE IR R EAE I R R P § T 2R 555 R I(106-38%Fm) 2 P 3EA o st R
K2 gt alde 2 KRB T A g B E A KZT‘ )RR M-I T AT S ¢ o Ak BRI TP AR P
P LN P LA L NG ke S F kR P A L

413 Kik € &%

LR BE Eﬁf%éﬁ‘_

5\3413 %:":’K‘*%*i’)%/ﬁ‘ %"éﬁéf%*ﬁlﬁlgiié%gﬁ_%& 430‘% -&j\%/ﬁ-

>B\-
R
[rh
S

tp z £

£50 % ] 4.12-] 4.19 P
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(1) 4
Lbﬁi J%iﬁgﬂﬂifﬁﬁ& IL(@412)4§& ZE'_;-EE E?ﬁ;m/}éfiﬁifﬁ,ﬂ%é%iﬁﬁﬁ?ﬁ%ﬁ%‘%ﬂc
(2) &

A B BRERGSET VG R Y PR (A1) B e plshtg F B R LD T AL

—f

HABE B2 4 h S (S5 kR - A4 43,000 mgkg = % fod i v B4 3 300-1,500mg/kg §5 B A (%5
P p A ERA S ERE A YRI5 T 1,614mgke 91 87 818mgkg: 5 £ 47 2 87 & % 5 640mglke
% 495mglkg e ¢ FF SATR B KR R T A N AR o BT 5 AAETAVREE Y il JreniE
FoAv AR oA F NG S R o 88 Bl ARG - AR ERBR EREE T G
LR B

(3) &

Tk B EA R A 100 ] 150mgke 2 FF (R 4.13) 0 £ BEE
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A3 0 EBRREE G RRG HFH AR (M413) S EREfLELT 5 BEF P RIDFS

a2 0 LBEOREHZERT HEFH BT (R414) HRIREAE S kPF L -

S ERSHRPIREEE TR 4P 5 3.63-3.93mgkg 2 B (% 43):8 7 4 1.08-1.85 mg/kge T it b ik B 0k
;5‘; o

(7) #

SE 4 RRPIRL T E A 061-1.18 mgkg 2 B oI EEM o 8 T EPERMF D 6.0510.85
mg/kg (B 4.15) ° SFAER2F B2 58 &5 BIGERE— ) FREMBIoH R AL 5L £ 3 F
Pl L F A o BRATREMZ EAARE T IREFLERAR ) GRS )R TTE > 30 mgkg 3
FHRPIREMZET G P RAFT L o ZRAERTE Rl H EERER

(8) A&
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BEAGERM A (B A16) 7 U7 RE T AL kend 450
BREEEBRRBEE AR E 111 21 pATAL T IR AT RIAE ) GEHEZ )N 5 FR
KEREF A B 8% A2 RIR G RIS RIARERER 0 B ¥ SRR
2R REE &GN
RFBFABA G EAERRRRF ST A A3 T2 ERRRBEEE £ BRI G BRI
B 4.17-8 4.19 p -
(1) % faf248
RETCHoRA AP AE & 1 X bk RISRS > 2 4T > NS R EHRC(RAINT Mo 1 L &5
Bl 4% ER A 10.8-17.0mg/L » Ap¥3t 8 * 5 24.7-40.2 mg/L & K4 o
(2) % frirad
SRk RARE X Rrdi- R(BI4.17) 0 4 # 47 2 87 ek RO > 43 1.1-53mg/L 2 & o

(3) 7 faizse
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FE 4T RIERREAERR 40 05-18.1mgL > 8 7 & 5.6-19.8 mg/L o % A Hifrd &Rl EiRT 0 H ek E ahik
B o2 & s (B 4.18) ¢

(4) 7% fRi2am

S E 40 ARMATRIE 4> 80-157mg/L 8 * 5 31-110mg/L o & 2% Bt Z4R% > PigRA VR - R A
SRR PEAER R BARARRE 0 i & T FR AR AL 7 B 4 B B (R 4.18) 0 RIR VK e

L

PTS o

F_L

R
(5) % faitex
ok B PRI AT - 4 40 T EBRAA R HOK B REERRS LS B 0 5 15 B(F 419 8

VAR EEORIE T 0 LR 43 2.0-4.7 mg/L -

(S-2)
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42 KR ERR R

4.20

4.21
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10.

11.

5 15 ND(non

detectable)

4.3 Rk Biticst 2B-SEPF 4-icie T % AT & A 17
ERAFEREARRGRIHRTRE ) 23 E05 - B(R 91 &5 )FEREHEARRFRSE ¥ B

AL AESSHRLFHNRHZEFREBEEROFH o 40d 48977 > PR TR T A E A

(TP)0.09-0.14 ug/cm® day » 5 &5 (RP)0.023-0.038 ug/em’ day » @ FL3 BLI & & -KBARERF I e 4 973k B cph

i@ F L S(TP)0.013 ug/em?® day > £ E#4(RP)0.01 ug/em® day - ¥ 5% i By I B8 4 0 o 22 F

U

g%&ﬁ@ﬁi%%ﬁ?’i%%é%@%ﬁﬁéﬁaiﬁ%%47ﬁﬁ’@F%%%iﬁﬁﬁﬁ°
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BOSS R A 91 & 50 chAGR TR T > 4R PR BT £ 5 B(TP) 0.11 ug/em® day > £ % 0.032 ug/em?
day » § #8% 0.082 ug/em’® day (% 4.8) - Wit BcIpird %2 B 9 S @I > v A B K KERYE
PERR R AT B O R B o B B E PN R 2 4,110 kglyr

43.1 SBATR B AT

<r

LI REBRB DR > FFRAEN? FHBORFT L HE IR EF A AR DRE P E
B e ERLIHE IO AL-KR & z’v’ﬂii’azbl‘ﬁif‘,:(n” SRRk R R R o  E R l(E,) ~ M
APHERG BT - F AR N B(Ke) B R B R A RE S T (k) R T F R
2@ F KB ulenT §7R it & 88k B (EPCL 4o EPC2) ~ A F -k F & ek B (WD)~ AR % § £(SOD)3 A&k
FhkokinE (DO)ER & % PFr(rd 4.9) 4800 £ g8 -

Bt SRR T F A2 B KT LR B Rk R (EPC) SR £ «0@2 55 #-2000-2002 # 7 =
ORI RO Ik E BT R R g - ok 1 B0 MINEQLA 3+ 5 T e (EPCL, EPC2) » i ~ &R HC

P e A H s TR R S BT R R THORTERL 2 X 2 i R A ROBREE > R RAp A
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O S

ho@] 422-F) 430 WA SR HAL BT RS FR RABEE R IAL KR 6 3 R LB
AR B E,) (B 4.24) et HFIR G BT F - FEF A 23 5 ¥ (ko) (B 4.25)~ ARk B & vk
B(WT) (Bl 4.27) ~ &k T f7jk & ¥ 85k & (BEPC) (B 4.30)% &Rk + & -kiz § (DO)K & (B 4.29) 08 B+ » &

BV E R P TS o m R KRR MG mxn4n)@ﬁqﬂwnﬂfmﬁi(”Xﬂ4m)ﬁﬁ¢&m

v

7]
- FEA R 5 B k) (B 4.260)2 AR T § £ (SOD) (Bl 428) 880 £ § s s 5« 4ol 4.24 0 &Rk

i
>
(\x,
¥
|l
9

AT TR (€, )R R B D BERIRAT AR o (T iy AR ROR —K R 6 T B

SRR AP (AT E 4T SR E) AREALR KRG RS AL EEI R G IR A #

Yol 427 FRECKEL B ARG E R T BTAR 2 BB ok B > TR P E
R R AR OB AR B TEARATEFEF REA PR REPC)TE R Y o KR AL

NA

BEF ORERERGF CRE VR BBREF oS LA R OB c R0 F BHIGE X BRI A2
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B Ktk MBS GEE 2 2 priE(Wang 0 2003) 0 A 0.0-3.5 24 240 ARG 5B RLE I AR L

WA E 0 FI R 420 35 2R R AT v B F A 20 mg/L B 2 e AP Ly

v

BEERER G AR IR F 5 20 mgL BEAATA B o Bm 0 AR P BT Bl L B

v

e

B PR ETS

el

T ERE ey fE 4D £ 8k B (EPCL, EPC2)+ | Aadi » 7 N £ IV REkk B chE g4 2 % > § H EPC
s o Fon THTE R I HOKBEE R H 4 o 8T 0 EPC Bcdp  r RIE BB B R 0 KRR RSB o T
F R P MR AR R TR o & BUADRE S B f R BB IATRS - B & i -

d AR AP EE R AR R R BT T R R
4.4 K FH 3 CE-QUAL-W2 4

A3t F ok et CE-QUAL-W2 & R = & 7 Fh(GE4 33) g o 2P i o St b
w2_con.npt P} F AU AT po o3t E AR 89 £ FH KR E IR BAREFTH I RE 0 AR 88 £ 2 & R Hic

Bt
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44.1 K IE AR

A= SR ER F L VSR LSRN L AR Y N S R

)

LB KR 2 F TRITA BRI SR 0 R A TR AR o APk T T 128 2 % AUE
22 K)e FEF AR T ERE S BETEE VERE 2 2B A% 3142 17 B Y o
R 4310 A KRR T KRBT EF PSR REE G A KT 1560 2 ¢ Ao e
PITAFLE KRR GEBHEE] > REMPFAKIFS0-45 2 PTG EEREER o B gL 130
HWRARK ART sk PR Rde 0 KEEE B3 RS R (F 43287 0 RA I Rde S § REBERF
40-50 = & fo 2Bk PE ARG F RS g KT o AR 89 & iR R RS R IR HORUKE
BRFT AR FRKER MY 22T "-"5‘_%%3#%3?5“%/\ EESE I AHEF kPl
EFR BN T A SRR ERE FRPRE MR F o B o d 2t AR 2 ERR < iR AR 128
ke o BERK KA RFFTR A R ARk e EFLI08F 2 12843 Baoke £ 2H A

BT 21 2 F s SR ADNE K AR T AR 0 PR R FRAT Ot s

it

%ag R
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Az o

R 88 # R S BchR (W 4.33) 0 » U6 P 01 E 10 7 o HERA KRR B o B HEREA KR
R BT A W2 AR KR KRR A T ocE R R B H AR 88 &
B R F HRERIE(F 434) 2 E LD RSSO R R E A2 3 452 120 RaBiT o 10 2 117
39 R K (40-80 F )BeHR R F RIE R Mo FPEPET AL G kP AER IR F RE ~ 5 3122000 £ 2 7 4R
r2 TEH s EHEHRE R A o M6 T ST 10 7 o WA KK 15-20 K iR § RO R Rl 0 3R
A @D 2-3.5mg/l e » BT o ARG REALFF LT FRHEDI ST 22 Agbefos § oo R
ESFapd  BORERT PER (B 44]) 7R HERERM NS - 8 E 2 ERK K F
PO F] 12 0 BT B0 A TSR AT R o 88 & 24NN R SR 8 0 kT T 148
Foo T EARIVK AL R T o
442 K FHE

% 4.10 7145 4 384 CE-QUAL-W2 H58 #7f ch e B4R 2 2 iR - 58824F (R 89) ¥ f1* WASPS
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K W2 ORISR g B 0 ERORE K R el R R L G

o

LB FREE (X 79-80)
AR EGE il A RS KRR RG22 HEERAA L ¢ o FR RS L F ik
WA, mF RS 5Y o (A 87) AT REBRASFIRERS 2 FRE R ¢ REHGR A FR K
B b g o oy &%@* % 0.005 3] 0.05 2. & » fr5R& 4 (X 89) #r4x* mgr@ (0.002-0.0475)
AT e MY RAA T £ S UF (R 91) eh T gk gt SRR, Vv FRREY F S R
Lot EF AR FREAIAESF AN @ H- gl A HIRET A A A IER o 8
BE(R7980) H* hfBE A A (02-8) PHREAGUIEL EY o Vb kA kY T RN
R = oange {4 S 5 0.01 31 0.04 0 0.05 ] 0.25 22 0.08 | 0.1 » 82 L FR KR T L % 0 i AT
wcE AT PR o I R R R R F I S PRI A e R E SRR 0 T
WP HEF 1% o

(1) #5584

MERKEFRAAF R RAEN T FR LB RFTLE BT SRR BRI TR (S N E
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S I a4 EL ), 5 W2OR RS SRl kg B BoRF R ESFa cWBE 5§
ARF REFEMUE AT RR -} e T A RERA BEF A AR RS A FLRD SR
¥ WO B Rl R B 4.35 1 W) 4.40 o

B 435 2B 440 gt AL 4 EFRKRJFTER DL KBS TL L REY c E¥F adinny (W

ZrEL - T EEERE- BAugL kR R

F_k

435) WARE A RS L E G viih E o A R
W BRI ALY o R o BT AN Z U R E o L I L0 DR L A
G AR B - DR AN AT AT E A RGNS BIRE R 2 B AT &
@RE T

1 4.36 HRAR R 1 0 B E A 30T AR R BN FROKEER ARERL D B - BRE
76 ug/L i & FERIT A LS AE R s e R 16p g/ WS R A28 g/l IR o
TG AT

FF BT RIS SET (R 437 2R 438) BEBp=hg F9F B o AT R LE - &
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Hiihg § W Efos EranplE 3 APRARY > RARER 3 VW RFFLEEFORET o iR %
5 &7 H X hde Bl

dONA AT RIERY XL RERAME o A R E R B E R AR BT S RS o A
AR ORE R R R A FERE 2 0 B R RlEA R SR EE G I BRI RS ES
% a fcHEEd Moo
(2) st & #

NN E RO TER T AN KRB RIE o d Bl 441 3 B 446 B 0 W2 B iRl 4 R

BERRIER EFH RS BE S A N E A a e -

—

SN ST E SN NS S §
SR AHOIRES R 0 BT ABRERER L EHY oo Y A ER R A £ L AR

2

P Rl T BT B e T B Rl o bR E ¥

-
|
—4
5
v

g
-
ol
&
=y
=<
*
-
et
ES
Jiv
P=

Fﬂ

¥ a—‘"fi’ﬁ JEF PER] T AR AR > e AR E R B 0 M 5 AR T & L s etd iRy o
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-~ A T HERKRGESE a kRN L LD RABER LR LA FREE
SR E S BT % Rk EF SRR stk g - TARR PRl 4
M EL PR E o HW2RR A ARG R HREET N E R B T o F iR
BE I HREFEWATART AR RERF G { FYE

443 3G ARREHL KK FLR Y

FA R R R R RS R R RS A R AF PSS A E(11 0 2 E 3 )

RERL TR AR KB 7 i e rpr gty IR o d SRR R ML RS Atk

BEE VERDREAF AR R G ORPREORE KBRS o Tl P RERE ~ A2

B A AFARKBERLRL B LS 4B 436 2 B 4.42 Son o

AR OB R Y 2R S 4 110kg/yr o Ap k30~ L F R Aas(18,900kg/yr) 6 21.7% o % 0 ok 3

BRI L EEEF R AR LI KR BT 2 AT PR L LT R E

RI) » R R AR NGRS T R A R e P
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45 FRREBA S Flars
KB Bk FENZ BB RENELE RRRE 2

B TAol] 3.4 2 <At E 2 FERIE 3L ST e 2

}{J?‘;%J\rf\?x%])“ E#ﬁ/éc& é-*"fé7'ﬂ‘“7‘§%] ’E'Pa‘/i/é?vlﬂ\fl-

[
|
Rt
F*
b
=
&
)/
b
ul
sy
=

Tt e e B2 BoRBFRBA A o FEEFAIHD Y L BARRE R LRI~ £

B 5 9,677 kg/yr & 35,671 kg/yre 23 H @ 2 302 p Kokt B4R F 2 F 3] 120,071 kg/yr 2. B E

I 5 AR IR EE - B kB @ E2LF F 51,803,000 kglyr -

F-famitob3nf g2 22 8d @i kR K 2 FREFLEN|LE

i 14 e ot s P A R ARk BBk R 38Sug/L(F1 A H @ ARG e TR REER T
B o IR T B3 5 54,000kg/yr o 4t ERGEBRHCN B N2 2 AREF o TR R - K
BRI F i B R ERARPRFERLEDEFRINIREERTTHR

PERFLE D RE s R ARawh IR RO 30 iz 7 B35% 0 T 18,900 ke/yr o
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PR BE 2 o fISHI160 N APk kY FER IR E RAET o F 1 HRZ KRR APk 2
K B85 EX 92 E Loz BEHER H 249ug/Lc F eltekz kR 5 12.1pg/L o dod b A B AR
2 AR R G 385pg/l o F it kA G 18.6ug/L v il o (e gria 3 R et o Bk 2R AR T P R
= 35,000kg/yr > iy » 2% fRILARR S o 3 ALBRRCSS B2 Wk ~ AR 0 Bom 2B
Wl 2 fm3 FA G FPAE e

BIFRAVREE S QENRAMFERR I S B2 ECHBREZHE c B REFERT VG
05cm/yre m RIFARN LT EFR KR ERGF 2 THENMF L5 1005 =2 22 > BIEFE2Z KL T
X 10cm/yro ptoh > AR Y 3 5 T2 E2RREH RN 0 0 T g I S BT AR IR S8

LEE QA FrugO T RS 200myL Ak G A 10T 22 BLARER SR E < 5 100,000 kg/yr

3 2,000,000 kglyr o @1t it g r AR i 0 R AH U fr S AR RPN E R
BT o

g b ergitiein s in A E kg @%é%éuﬁﬂ%ﬁﬁ%%i%*%%%ﬁﬁﬁ%%’ﬂi
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TRAFERF 2L A E L FEET AN R AL B A

Y BERORIFFME B VoA

Wk A2 A RAPPARL BB B

PR F (UK AR SR ERT R G R T L ATE

Bk Rl R E 4 TR A
B A ARRW G 1S R E)e

452 K RPIRE it fe

REPIRE i & 2 AREENZ () &0 23308 + 6L + 6+ )k 2 kA
Foom BT s 2 mk(flp) R Bk A Mf&@& ® (fis+flg) T e H ¥ 80P 2 3[R E 9 5 B 2 35%(R 3.2.1.

&) PiEi ﬁiaa 2. fRAEERE 9 5 18900 kg/yr o @ £ 12 0.01-0.1 ug/cmzday Be® BNk KRR RS E

G 1024km? > @K PN BT 398 R S 4,110 kg/yr( L 2.2.2.2.8) >

Lo § o #d F R

g

B F KRR (18,900 kefyr) 2 21.7 % ¢

Rt Bk BB R 5 35000kg/yr o = ATEH ~ B F BIESR 2 N INREE L FR LA BAR T 2
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4.6 -k FaAld Wi

195338235 0 %0 BT AE SRR R BRR R LB B ~ 0 FIBlORR o R k2
RERF 55F 72 RPN By 2

4.6.1 RFPoRiFR

AL SR Bk LR B e B ek AR AR R R AR L T
4 ke K R E R R o blhod PRI KT F R E R G Sk 53 L 5wt ol E 4R ik
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M echanisms: (1) Microbial decomposition ; (2) Mineralization; (3) Geochemical reaction; (4) Diffusion; (5)Burial;(6)Boundary condition(vertical mixing) (7) Sedimentation.
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S 50 | S 50 S 50
‘;f; 60 | ﬁ -60 ﬁ -60
-70 -70 -70
-80 | -80 -80
-90 | -90 -90
-100 F -100 T -100 |
-110 -110 -110
——88/10/15 —O— Simulation ——38/11/11 —O— Simulation
—&— 88/12/16 —QO— Sinmulatio
Temp. (C) Temp. (C) Temp. (C)
14 16 18 20 22 24 26 14 16 18 20 22 24 26 14161820222426
0
-10 |
-20
-30 |
_ 40 |
=S s 50| s
70 b tk
-80 |
290 4
-100 |
-110
) FHARLAEH £ LR RERIR %RE
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—&—88/1/13 —O— Simulation ——88/2/9 —O— Simulation 88/3/11 Simulation

DO (mg/L) DO (mg/L)

DO (mg/L)
0 2 4 6 8 1012 0 2 4 6 8 1012

0 2 4 6 8 10 12

-100
-110 1.

—€—388/4/9 —O— Simulation ——88/5/5 —O— Simulation —e—88/6/24 —O— Simulation
DO (mg/L) DO (mg/L)
02 4 6 8 1012 024 6 8 1012 DO (mg/L)

0 2 4 6 8 1012

R
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—&—388/7/7 —O— Simulation

DO (mg/L)
0 2 4 6 8 10 12

——88/10/15 —O— Simulation

DO (mg/L)
0 2 4 6 8 1012
O .

—&—88/8/12 —O— Simulation —&—88/9/8 —O— Simulation
DO (mg/L) DO (mg/L)
0 2 4 6 8 10 12 0 2 4 6 8 10 12

——388/11/11 —O— Simulation

DO (mglL) DO (mg/L)

—&—88/12/16 —O— Simulation

02 4 6 8 10 12 02 4 6 8 1012
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2000
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TP( WG/ L)

TP( WG/ L)

2000

11

2000

11

EAFEFRLRABIRE T RIEER (D)
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(mg/ L)

NH- N

(mg/ L)

NH- N

2000

N

=

."X\\

2000

N

=

2 3 4 5 6 7 8 9 10 11 12

FRE EAFEBRL y RET RSB (D)
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( mg/ L)

NG@- N

( mg/ L)

NG@- N

2000

. - = - 5 r—Ak— D SR
1
0. 8 "
_A—A—A X x "
C&x~ X s
=}
he )
4 B m
5] =] ’
=]
.2
0
1 2 3 5 6 7 8 9 10 11 12
( )
2000
* - = - 5 r—&k— K
1
8
X
L 4 V'S X
X o &
4@ B
B =
.2
*
0 |
1 2 3 5 6 7 8 9 10 11 12
( )
FRAE EAFHBR AT RS T RS FR (kD)
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(mg/ L)

SS

(mg/ L)

SS

2000

20

16

12

20

16

12

2000

e

11

11

12

12

FaBRERFAMBREFRE SR (B L)
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DO (mg/ L)

DO (mg/ L)

2000

12
11
10

g o N 00 ©
T

2000

12
11
10

g o N 00 ©
T

FRLE E G RR R HRE T RS E (D)
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(pug/ L)

chlorophyll @

1999

-~ 30
(@]
3 25

2 0r
c
= 15
)

B K-

g 10 X
S 5

0 A

1 2 3 4 5 6 7 8 9 10 11 12
( )
1999

30
2 5F
20

11 12

FRAE s Es: e s s R (%)
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TP( Mg/ L)

TP( Mg/ L)

NRARoO TR REREN

1999

+

1999

5 6 7 8 9 10 11 12

coocoONhO®C

£ &

Fo R RORE T R R (RE)

=212



(mg/ L)

NH- N

(mg/ L)

NH- N

1999

N

=
D

[y
N

B Ko
O”4 >K .>K..\ >K >K
W\\ﬁ—ﬂ ‘W

1 2 3 4 5 6 7 8 9 10 11 12

1999

N

=
D

=
N

11 12

FRkE  E el i R el e m (%)
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( mg/ L)

NG- N

( mg/ L)

NG@- N

1999

b
1 2 3 5 7 8 9 10
(
1999
8
A /A/‘_\‘\A

1 2 3 5 7 8 9 10
(
FRLE EAFaBPR AR REF RS R (%
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(mg/ L)

SS

(mg/ L)

SS

1999

20
16
12 A

8 \\‘/

4l X

O 1 1 1

1 2 3 5 6 7 8 9 10 11 1
( )
1999

20

16

12 X

,‘rx-

8

4 -

O 1 1 1 1

i R

Wo R s AR R R R (%
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DO (mg/ L)

DO (mg/ L)

1999

—h— K
12
11F
10
9
g8 I
2L
6
5

1 2 3 4 5 6 7 8 9 10 11 12

( )
1999

—h— RSV
12
11

11 12

FRAE  EEERR i ERSFRLER (RE)

-216



S ———
P Faar
B il Fm 3
i b w8 L T
M g Moo e et od bl el
B migeabis Meistior o0 ! @

LA F IR RAEL BokE B THORE O C kA EH

DR OB TREEH R KFRAE G REFEBRR (A EHRB BV
BEORFENANE LA P ke AT 2 HPRAEY S Ashley, K. L
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#) Aqua Technique 7 Limno 2 37 -k 5% i & R § 4% - & sf &g -k % ﬁ”ﬁbﬁ“ )
2.3 o pfER 2 R E T F A ARREBIRALSS K IEE > 2§ B

SRETIR G E oo iRz AN ABR s B LR X ]\m/ﬂr‘l’i%’ B/ﬁs ﬂl‘—?‘/ﬁ“}iﬁ
10m » B &RF 3 1.2m> 28 4 12m - * 5 Aqua Technique 3 % i 2. & 5

-218



(3) tedp b EARK T T B )

)| ifigykw@;%;%i1ﬁjy K ﬁ‘£ﬁ¥§dﬁ%qﬁ
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2) FR 1

3) FR 1,
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%21 FRLEERRHFELLERILERT

B4 E

R REE BARER | e
mERGE | SR RokEEA(1992) | FE KRS LR 120,017
Hiwdfhit | BRI ARAER 2 P(1993) | FEKERE KR 9,677
VAST #23% 54 B 3 #7(1995) FEARLLE 35,671
¥ ff ik 54 B 3 #7(1995) FEARLLE 10,645
VANTU 544 A 5(1995) FEARLLE 18,659
H v Atk % %% (1999) FEARLLE 16,136
H i i DL 5(1999) | FEOKELE KR 16,636
H i i EH AP 2220000 | FEAELE KR 21,618
H i i SR 4 A K(2000) | i A VEIER KR 9,892

SS ¢ TP B 42 54 Tk #H(2001) FEAREEKE 1,803,000

TR i

1. 4% % (2001)
2. % Z % (2001)
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222 L kR ISES %

Bin ik

B

1.51 -k (Diversion)

SR £ SEESH SN I A AN A

75 (& 5k gy;%z;yw»,fégﬁdu%%
2.7}%‘{@/ 7 % (Dilution/Flushing) ERRER ARG YR kD B Tk

R i

ER¥TFON KRR d TR OB TR R FAER 0 €
3.4¢ & (Deeping) i R R X R R R

RS FEIRG -

d SRR AN g R KRB pRREEFE A

4.7 i if % (Dredging) B ARY & E R R T E Y £ B
Iﬁ’f'? iAo
B ETRAF D RS F R R LY R

P v

5.7z 3z (Drawdown)

7

R T B ﬁg‘rﬁ? R PR T R
B f\@ﬂ:ﬁ ’ ’T‘J%?‘)‘;"f °

6.7% & -k 4 11 (Hypolimnetic withdrawal)

B H YRR T KD T KRR
e YR P FIORR

7.i# % 3 % (Lake bottom sealing)

Bk R R Rd RARNYE B
FlE R L FRY A AL AR DL
¥4

8.iv B Z .2 J% (Chemical treatment)

teBLoP B BB B R O UK
B APl P o AR R AR - A
RO LB REESC O ERKTEGKE

RPN ESC R R N TR RN S L

5t 2 % (Habitat manipulation)

’1‘- 45?-&‘;“ 4 F I% ;z%“% T"_“_
e B R B AR A 0 DR R A

_‘E’_ié_:‘ ,.&rijJ:t

10. 8L 3% &~ & &2 £ R # (Destratification|

and reaeration)

AL R R TR 2 5N
L oA kP RERAZCEE V2 2 HofRIT

P R prdl AR Y R B

11.2 = %84z % (Biomass harvesting)

S S NY LI E R TR A F
WA EBG Y R AR

W AL

B F

12.24 ¥ ¥ +#1(Biological controls)

BR R RAE Y RARR R MO L ¥
iﬁfﬁ_%c rl :}3‘;#?'] » B derT & 14 ,gg_zg;\ L ama s
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3.1 WA P 2 AHTD

I =K AR LS AR UE
1| &k 48 NIEA $321.62C
2 |RiR& NIEA $321.62C
30 |RiEs NIEA $321.62C
4 |k NIEA $321.62C
5 |&F4F NIEA $321.62C
6 |EiFA NIEAS310.61C
7R NIEAM317.00C
8 |&F4 NIEA $321.62C
9 [FUFARB R4S oo ieR{E > E AT
10 |34 Fokip e irdg oo ts iR E S EAY
11 [3“Mkip faitse PO RRE AT
12 |3V R R 4T LR I R IPE A L
13 |3V FA KB 31248 oo i RBE 2 AT
14 |34 Bk faleres(Sh) NIEAW433.50A
15 |3“ Mok faied (F) Standard method(APHA, 1995) » 4500-F, IC method
16 |pH NIEAS410.60T
17 it & T = ORP T iz
18 |7 #7F Method of Soil Analysis 1129-3,-4
19 |¢kE NIEA $280.61C
20 R A 4 BEEE T ERE A TR
21 |[KE 4§ (TKN) Method of Soil Analysis IT, Regular Kjeldahl Method
22 |R&ik BEHTP) Method of Soil Analysis II, Total Phosphorus Method
23 |7 j21485(SP) NIEAW427.51B
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132 FHEEALSRDE

HEA(ER
53
3P AITARETE Bl (wie ) | =B |3 F W pHET
=
A A)
1| A iR 48 <20% 80~120% 100% 0.056mg/kg
2| &R b <20% 80~120% 100% 0.005 mg/kg
3| &R & <20% 80~120% 100% 0.019 mg/kg
4| ik & <20% 80~120% 100% 0.013 mg/kg
5| &k 4F <20% 80~120% 100% 0.027 mg/kg
6| /& i A <20% 80~120% 100% —
AV <20% 80~120% 100% 0.23 mg/kg
8| ik 4% <20% 80~120% 100% —
9|3t Fg K% R 148 <20% 80~120% 100% | 3.3E-4 mg/L
10|73 Fg ki3 2 11 4E <20% 80~120% 100% 1.6E-5 mg/L
11]3% oK% f3 1448 <20% 80~120% 100% | 7.4E-7 mg/L
12|3% Fg K% fR 1440 <20% 80~120% 100% 1.3E-4 mg/L
13|3% Fg-ki% fa 145 <20% 80~120% 100% | 8.1E-6 mg/L
14|34 ok i3 f3 155(SY) <20% 80~120% 100% 0.024mg/L
15|34 Bk 7% 21 (F) <20% 80~120% 100% | 0.0012 mg/L
16/pH — — 100% —
17/% i+ & & % = (ORP) — — 100% —
185 #F <20% 80~120% 100% —
19|z k& <20% 80~120% 100% —
19| A 47 <20% — 100% —
20| &k 3% (TKN) <20% 80~120% 100% 0.08 mg/kg
21| & ik m%(TP) <20% 80~120% 100% 8.73 mg/kg
22\i% f# 1 mx(SP) <20% 80~120% 100% 0.007 mg/L
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# 33 CE-QUAL-W2 #0558 » 74

Bt o
QIN BRI.NPT ~ i Inflows
TIN BRI1.NPT » inif B Inflow temperatures

>~ % A % 4+ k& R Inflow constituents
CIN_BRI.NPT .

concentrations
QTR _TRI1.NPT & ym o~ i Tributary inflows
TTR _TRI1.NPT 5 % o~ o% Tributary inflow temperatures

& g% o~ jt )k B Tributary inflow constituents
CTR _TRI.NPT '

concentrations
EUH BRI.NPT 8-k gF % 42 Upstream head elevations

+ e % 8 B Upstream head boundary
TUH_BRI.NPT

temperatures

e 8 R 5 4 4k & Upstream head bounda
CUH BRI.NPT atald P v

constituents concentrations
EDH BRI.NPT T ¥5Ek-k B % 42 Downstream head elevations

T #ehif &8 B Downstream head boundary
TDH _BRI.NPT

temperatures

T e A5 4 F# kR Downstream head
CDH BRI1.NPT

- boundary constituents concentrations

QOT_BRI.NPT 317 Outflows

QWD_BRI1.NPT

B~-k v B~-k Withdrawals

~ 3 E-E 2o ahde 4 iF i Vertical profile at dam

VPR.NPT

for specifying initial conditions

ﬁ%} » %8 #238 f4]45 Control file for each
W2_CON.NPT

application
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% 4.1

02 i 4 % FR K} PED T MR R A TS % (1 B )

] LR BTG BARdk it
IE P /ET S-5 S-4 S-3 S-2 S-1(2)
HEk -145 -22.8 35.1 13.8 62.5

5 %R T = ORP(MV) &k -180.1 -182 -182.1  -162.8 -133.8
pH & 5.2 5.6 6.1 6.2 6.5
7 k(%) 56.5 53. 4 46 .8 46 .
F 18T (%) 3.32 1.82 1.72 1.93 2.26
ik 3% £ (mg/kg) 1015.4 1207.5 7225 1360 819.8
Rk &R (mg/kg) 970. 643. 71129439 2246
3V FK i3 3 B BHmg/L) 0.19 0.55 0.29 0.07 0.47
SRV R O R
(mg/L) 0.14 0.08 0.12 0.06 0.02
3L Mok fEFR(mg/L) 0.106 0.085 0.106  0.074 0.043
LMok % 4 (mg/L) 0.059 0.088 0.085 0.128 0.065
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%42 92 & 47 FRKRBOKE KR LT A 78 % BAEA 17, %)

F /T (um) X I VR iR BARtR B
S-5 S-4 S-3 S22 S-1(2)
>710 1.2 5.5 0.1 0.2 0.3
710-500 1.0 2.8 0.2 0.1 0.2
500-300 1.4 1.9 0.3 0.2 0.5
300-250 0.5 0.4 0.3 0.2 0.3
250-180 1.5 2.2 1.3 0.5 1.0
180-150 1.8 2.6 1.4 1.3 1.9
150-106 7.5 8.4 6.4 35.1 9.0
106-38 39.9 25.8 422 2717 757
38-16 23.5 18.7 207 165 6.3
16-6.0 14.8 18.9 174 125 3.0
6.0-2.0 42 8.6 6.3 3.6 1.2
2.0-0.0 2.6 42 3.4 2.1 0.8
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243 92& 40 FELEKEARBETAITSE(E 2B

P /% < I L Pt Biatk B
S-5 S-4 S-3 S-2 S-1(2)
#(Fe) (%)  3.86 3.80 3.35 3.16 3.22
R 4Mn) 1279.92  1392.55 125630  954.72  960.58
#(Zn) 120.15 121.63 102.84 102.48  102.82
4-(Pb) 88.00 87.97 73.42 9546  73.40
i #Cu) 56.47 51.03 43.85 4296  21.02
45(Cd) 3.93 3.93 3.35 3.64 3.93
(mg/kg) A (As) 1.18 1.01 0.84 0.61 0.72
A (Hg) 0.05 0.12 0.14 0.17 0.16
it 4#Fe) 14.72 10.85 10.85 12.40 17.04
7] £Mn) 1.13 5.33 2.25 2.39 1.27
K 4EA) 18.05 9.51 11.95 9.51 9.51
(mg/L) 4F(Ca) 80.34 85.00 82.46 157.03  113.81
4 (Mg) 14.53 14.39 15.67 36.50 19.61
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%44 92E 8" FRAKR I THORLMTAITER(EH)

CEE VB BR Baztk s
5P /5 8-5 S-4  S3 S-2 $-1(2)
R

k-100 49 322 819 -14.9

§FesBRT = ORP(MV) AR -1134  -1194 -1299 -1267 -146.1
pH & 6.6 68 6.6 6.4 6.5
7 kR (%) 556 531 509 418 49.5
4487 (%) 304 186 209  1.86 2.52

Rk £ (mgke) 1543.5 13245 10648 11394 11627
R ik @ B (mg/ke) 611.8 4555 5412 389.0 616.1
VMR R B (mg/L) 043 014 027 039 0.21
P Mk iR F RAte(me/L) 0.15 011 011  0.10 0.07
UMk f21as(mg/L) 0.055  0.047 0022  0.047 0.03
Mok 2R & (mg/L) ND  ND 0036  0.046 ND

£ enid p1E T 5 0.030 mg/L
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% 4.5

02 & 8 1 FFEM KK AR BT A7 E R 7, %)

4% (um) 3 XA 5t 5 A 4k T3
S-5 S-4 S-3 S-2 S-1(2)
>710 1.1 0.6 0.4 0.3 0.9
710-500 0.3 0.1 0.3 0.2 0.5
500-300 0.4 0.3 0.3 0.5 0.4
300-250 0.3 0.2 0.2 0.1 0.3
250-180 0.9 0.4 0.8 0.8 1.1
180-150 0.7 0.4 1.0 1.3 1.0
150-106 2.3 1.2 3.1 8.2 6.0
106-38 30.6 17.4 20.6 49.0 47.1
38-16 22.1 18.0 13.2 13.1 21.5
16-6.0 28.2 34.6 35.1 18.1 15.7
6.0-2.0 9.0 18.8 17.8 5.1 3.5
2.0-0.0 42 7.9 7.3 3.2 2.0
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%46 92# 8" FRARBKREARLETA 755 (E 25

P[4 XA L Pt Bitk B
S-5 S-4 S-3 S-2 S-1(1)
#(Fe)(%) 391 424 4.02 3.36 2.88
a3 &Mn) 49529 634.30 447.34 390.43  345.08
#(Zn) 79.48 72.78 73.91 4930  67.97
42(Pb) 64.62 58.15 49.93 33.58 38.44
2 #Cu) 31.57 21.94 20.91 15.41 15.67
45(Cd) 1.85 1.53 1.59 0.92 1.08
(mg/kg) F*(As) 10.07 10.87 8.67 6.05 6.84
A (Hg) 0.14 0.12 0.10 0.07 0.09
3t #Fe) 25.84 40.22 31.66 3259  24.70
Y £Mn) 1.13 5.64 4.03 4.29 2.72
k N 6.63 5.61 9.59 6.51 19.82
(mg/L)  4(Ca) 80.05 31.65 50.50 11035  65.50
4% (Mg) 3.51 2.07 2.77 4.74 435
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% 47 AR (QB-SEPF) ¥ ¢t K g ~ S - F A

B * 5 §%>’ﬁi By KR
VR EABEE R P 2 AT Krom and Berner
. Din 0.3
cm’/day (1980)
Rk RAEH A glom’ Do 1.293 FF b 4R (1994)
BRIV F(VIV) > & F=% n 0.61 FpE
Rk ok R G R fRRE B e AL A
) &, 03-2.5 7 B R %
#c > cm’/day
Med 30475 R AR T 18- 1
) ) Kot 0.0015 Calibration data
F o it % f H o day
Med $#50RE R HFAR T 8- B
) ) Keo 0.001 Calibration data
F A R % F 8 day
BRREF PR K- IR AR
} . Ka1 0.2 Calibration data
¥ #c > day
. . _ Di Toro and Connolly
BREGBEETRE R - PR A RS
B | ke 0.0004 (1980)(cited by WASP
¥ #ic > day
manual)
BRERD FF 0 & F|=X 2] 1.08 WASP manual
Rk & pER P v oG ff o om’g A 100 Bk
Bk RE & BOX-2 frds ik 2 B &
Z, 10 B E
FR 0 cm
Bk kB enT3aIV g 0 F No 0.81 (0.5% n+0.5%1)
PHcE R > cme L 0.0035 Calibration data
EWRERHS B Do R R
N a 857.14 =(Dw/L)
Z % # > cm/day
. ) oy EPC1 0.03(3 % %)
T il ehip 24 & WASE B 0 mg/L MINIEQL+3* & & %
EPC2 0474 (5 &)
#RAEER > cm MLW 1 [ZE Qi
Bk koo kg 0 °C WT 18.5 R
_ , W DO SERER & o
ik % % £(SOD) > g/m day Ro2 0.67
TR FEF S F
+ RokidF > mg/l Co2(0) 2.03 FRE
% ¥ AT e em’/day Doo 178 20°C) | A+ #dc hdci 3 ¥
ARG ez £, mgkg Cs1 78 FpE
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% 47 AR (QB-SEPH) R * - 78 ki » 38— T ()

o (ol e ey Kk

B RRR G AR B f 0.5 Bk B

ik AR E s £, mgke C 22.68 FRE
FRokB R REER  mg/L CW1W 0.013 7R
F Rk faEEEE R > mg/L CW2W 0.002 7R E
A et Mok P B EHE R > mg/L Cy; 0.31 7R E
A 4nit Bk Y mERE R > mg/L Cy 0.23 FpE

248 RENGCHRE T HRE P S - RP BREE R

B TP £ F B RP F 885 OP
FoREEHT & 0.09-0.14 (0.10) 0.023-0.038 (0.029)
b = 3R K KR
e B SRR R AR 0.006-0.026 (0.013)  0.003-0.031 (0.010)
B#E
B iF BN 0.112 0.032 0.082

unit: ug/cm’ day
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% 4.9 KR Sk U R

B i+ 5L 5~ 4o By KR
BRIV F(VIV) & F= n 0.57 (£0.09) 2001-2002 & 5 ] E(N=25)
RE-KR G TN - gFE | Ny 0.74-0.83 (0.5% n+0.5%1)
Rk B 73 AR S 3 b 1 H
) £, 2-50 Di Toro (2001)
#ic © cm’/day
Med fcdd 5 R ¥TFARG BB - 1 F )
) . Ket 0.015-0.0001 B 4e 10 B
s> f33# 5 4 B0 day
S ER I Y R S W R O ES U ) . )
| ket 0.8-0.002 B4 10 72
¥ > day
ik OFRTERF R ESEE EPC1 0.03-22.19 2000-2002 & F P~ HE &R 3
B > mg/L (Averaged 4.30) M-kas kR A 1 (N=6)
Rk EF RETEEF BILEBOE EPCo 0.04-49.6 2000-2002 & F P~ HE &R 3
B > mg/L (Averaged 14.96) Mokges kR B A #(N=5)
] 15.2:23.0
Rk kR & avkE o C WT P Ry kiR Rl
(Averaged 17.4)
Rk R ki § kR mg/L DO 0-9 BAkBFRRE
&% % 5 £(SOD) > g/m’day Ro2 0.07-2.5 WASP manual
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410 W2 Vg kA it F - T4

L REL | Ei | RYGEER | Nk | REE
KT AR Gk Ax | m%sec 1.0 [1] 1.0
KT KT K Dx m%/sec 0-1.2 [1] 0.5
gt fe2 £ 520 ) | Kogmax | 1/day 1.5-2.5 [1][4] 30
0.2-8 [3]
g & Kam 1/day 0.01-0.03 [1] 0.03
S B w/Az | 1/day 0.08-0.11 [1] 0.05
A AHT 2 20 ) | Ke 1/day 0.01-0.04 [1]
0.05-0.25 [2] 0.04
0.08-0.1 [3]
R N Kar 1/day - - 0.15
tefop kg & Is ly/day 100-400 [1][2] 350
70-550 [3]
R e Ao ¥ i Pp mg/L 0.002-0.0475 [1] 0.025
0.005-0.05 [2]

()% 2&icd & Py mg/L 0.01-0.4 [1][2] 0.014
Sl MR E o AN Y SRS A TE e AN 0§ A
EdEFariging § Lafof a4 o
1. %442 PP HE > ARy &

2. HIpLs A® 8T &
3. 8RSz E S ARTI 80k
4. Thomann, R. V. and J.A. Muller, 1987
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F 411 @ip R R b oRee L R ek b

PR FREGAE | KRG REARR | kiRY TIEFRE | BSFR
(10°m) i (10m) | PG (m) (m)
(10°n7)
Ballinger, ¥ & 11,720 405 1838 0.26 4.5 10.0
Bled, s #74> % NA 1438 25,690 3.6 17.9 30.2
Burgaschi, 3§21 3190 192 2483 1.4 12.9 32.0
Germundener, Maar, 4§, 430 75 1330 8.0 17.7 39.0
2]
Hecht, # 3 | 2221 263 6428 2.8 244 56.5
Kleiner, Montiggler, # 1252 52 518 NA 9.9 14.8
+ 9
Klopeiner, # # 11 NA 1106 24,975 1.5 22.6 48.0
Kortowo, & i NA 901 5293 NA 5.9 17.2
Kraiger, 23 {| NA 51 245 2.0 4.8 10.0
Mauen, 3+ 4300 510 1989 0.6 3.9 6.8
Meerfelder Maar, 1 R 1270 248 2270 4.5 9.2 18.0
de Paladru, = B 48,000 3900 97,000 4.0 25.0 35.0
Piburger, £ 4 2640 134 1835 1.9 13.7 24.6
Reither, # 3 4 NA 15 67 0.3 4.5 8.2
Stubengerg, 2 11 NA 450 NA NA NA 8.0
Waramaug, % F 37,000 2866 24,758 0.8 8.6 12.8
Wiler, 7L 257 31 325 1.0 10.0 20.5
Wononscopomuc, # F 5994 1400 15,500 4.0 11.1 32.9

cARFREOREZ HREY T
Bk E G A#(10nT) 1303,000 5 -KEH £#(10°D) 110,240 ; -KEAEFH(10°T) 1 406,000 ; -Kiag R 10.27 5
TIERm) 38.5 5 B ERMm) 1 113.5 -
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412 FERF 2 PEZ HF

BE L ER i & Q % # (%=
B Tio B |(m'x10% |(ha) (m*/min) |¥ j%

Brunsviken, 13 100 15.5

&

Caldonazzo, 50 11 700 44

541

Hemloc, MI 18.6 18.6 24 2.8

Jarlasjon, 5 & 24 9.3 24 7.8 84 22.8

Kolbotnvatn, 18.5 10.3 18.5 3.1 30.3 5.5

R

Larson, WI 11.9 4.0 11.9 0.188 4.8 0.45

Mirror, WI 13.1 7.6 12.8 0.4 53 0.45

Ottoville Quarry, 18 18 0.063 0.73 0.11

OH

Spruce Run, NJ 13.1 12.2 0.15

Tegeler See, 16 12/16 420 12

A

Waccabuc, NY 13 13 4.053 53.6 7.93

Wahnbach, g, & 43 19.2 41.63 214.5 9

Spruce Knob, 5.7 2.1 52 0.224 10.5 1.3

WV

Ghirla, & = 4| 14 8.0 14.0 2.0 24.5

Tory, Ontario 10 4.5 9.0 0.055 1.23 3.54

v £ X

54

Cooke, G. D., Welch, E. B., Peterson, S. A. and Newroth, P. R. Restoration and Management of

Lakes and Reservoir, 2nd, ed., Lewis Publishers, Boca Raton, 1993.

e FRKREERG 0 FHKERETELR 1996
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- = HRA(ERAS |BmR(ricd) 2FRE |20 fE
= 17Ap 51 i £) A
9247 | 92487 | 92&47 (92087 (9247 (9287
1| iR 4 0-5% | 81% | 93.6% | 128% | 100% | 100% | 0.0565mg/kg
2 (AR 13-64% | 12.6% |102.15% | 112.3% | 100% | 100% | 0.0062 mg/kg
3 |RRE 1.7-6% | 5.9% | 107.9% |103.5% | 100% | 100% | 0.005 mgke
4 AR 13-15.4% | 26.9% | 102.9% | 87.2% | 100% | 100% | 0.23 mg/kg
50 |Rik g 3.5-42% | 9.5% | 100.9% | 119% | 100% | 100% | 0.03 mgkg
6 |mirm 0.0 | 0.11% | 59% | — | 100% | 100% | 0.0049 mgkg
7 |RRA 14% | 0.23% | 129.3% | 95.5% | 100% | 100% | 0.003 mg/kg
8 |Rik4E 161% | 7.1% | 98.5% | 101% | 100% | 100% | 0.014 mg/kg
9 |3 Hiokid 21 21% | 332% | 93.56% |106.7% | 100% | 100% | 2.07 mg/L
10 |3 Bk i3 faiise 0.0 | 125% | 101% | 112% | 100% | 100% | 0.02 mg/L
11 |3 ok fatbes 40.5% | 28.9% |109.5.1%| 87.5% | 100% | 100% | 0.13mg/L
12 |3 Bk i3 fatids 114% | 254% | 119.7% [103.6% | 100% | 100% | 0.135mg/L
13 |34 Bk ip fadhad 0.63% | 11.6% | 58.0% | 94.5% | 100% | 100% | 0.135mg/L
14 |34 Bk faian(S™) | 34% | 19% | 92.0% | 153% | 100% | 100% | 0.005 mg/L
15 |34 Bk fats (F) | 3.6% | 8.6% | 32.37% | 109% | 100% | 100% | 0.03 mg/L
16 |pH 0.5% | 05% | — — | 100% | 100% —
17 | “#RZTE(ORP) | 05% | 05% | — — | 100% | 100% —
18 |F #F 9% | 63% | 75% | — | 100% | 100% —
19 [#f A f7 2-87% | 8-158% | — — | 100% | 100% —
20 | 4§ (TKN) 35% | 39% | 67% | 83% | 100% | 100% | 0.083mgkg
21 | BE(TP) 15% | 07% | 90% | 76% | 100% | 100% | 8.37mg/kg
22 |73 jA1LEE(SP) 20% | 16% | 1148% | — | 100% | 100% | 0.0004 mg/L

RS S ROR IR R s A
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S TR TR R R e s A -]

AEE e SAFRRRFRLL

L d V%F‘ ¥ }‘E—ﬁﬁ/ﬁ’r}%&i ¥t }\F‘E *QKM‘L,E:IW (Z)

Bikes R e BEP®H T 92 & 4 7 4 p

TE K OFE 22T

- s ERe R LA s Lt s+ P R(ra7
4 =% (UTM)E/N__0363961/2757061 4 p ~ 3F-ki=: 14122 m

R B 24 fe3tokig_ 22 m(#& - 5 0.9m)
S BRI R
FERAF AT H20m FEP A m

Chks goks s 2okprd 5 O B4 5w g B fHmiska
il igd Ok O%m  OF5 W4t

CHEZ 2ALTA
l RSN IR E TEAmbE S 35

v

o

pilud

o~ RS SRELE B A 7R P

e | YR (B&ER| DO Temp | pH ORP(mv)
K (cm) (mg/L) | (C) 4R RIRR
S1-1 A 2, 47 5.9 18 -131.1

(62.8%)
S1-2 A 2, 25 6.65 -0.6 -127.9
S1-3 %2 36 6.54
S1-4 A 2, 17.7 6.59
6.62 125.6 -142.5
s

1. ORP § 1&4% » A&k K ikl <% i ORP
2%%%%%5#48#4 .......
H=5:~ % ; VAR S =3tE o =205 AR 4k rS (AR e ETE
&ﬁzﬁiaﬁ)
3.4k P ERIE
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e R TR CATRE R R is A -2

AHE A FRRREERL

Ay L FRRREARRBFEHLFREERET (2)

FHEs R e HEPEH: 92 E 49 4p

TE K FE 22T

- g ] IvER ey BSaH LR R(RaS)
B % (UTM)E/N__0362037/2757644 £ p < 3F-ki=: 14122 m

PR B R Bl - 39 B kiFE_ 34 m(# - Bl 0.9m)
S BERS
IE P 0% mo pEP 2 AH_100m
Wke ke 2kppd % [ g2 % B HEmE ke
His iz LR %5 x5 W&t
o EREFXAILER
W= : W7 4cd 20 B oFies
His
o~ AR HA 78 P
e | YR (B&ER| DO Temp | pH ORP(mv)
K (cm) (mg/L) | (C) 4R RIRR
S2-1 |+ &-kir 40 6.01 17.7 6.50 2.59 -162.6
LR R B (64.4%)
B
S2-2 2 6.52 33.7 -160.3
S2-3 - 42.5 6.14 -18.1 -165.5
S2-4 h 2
% i
1.ORP T &35 » A&k 1+ k& Pl 2% i ORP
2. Kk E $SSH-1LSHE2.......

=553 =4 V8 =3t =205 AR 4k =L RS
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ok TR ATRGEILF R s A -3

AHEE SAFRRREERL

AR FRREARETE HATRERETT (2)

BB R miaE FRpdH 92 £ 47 49p

TF K R 22T

- g R A v W re 08tk ORE(Fa+)
F =B (UTM)E/N__0360534/2755371 4 P ~ 3 k= 141.22 m

BB B 51 Gy kiE_45 m(E - B9 0.9m)
o~ BRSO

[Ika ot dokggd & [7 &9 B HEmIEks
# gy ase %5 O 5 Bt

CERE AIILER

W=z W7 2207 P Fies

His

T~ RSB E LA 4738 P
% & R (RS E R DO Temp | pH ORP(mv)
5L (cm) (mg/L) | (C) TR RIKR
S3-1 - 27 6.43 18.8 6.63 -12.8 -172.6

(68.8%)

S3-2 4 2 17.7 6.65 46.3 -193.0
S3-3 4 2 6.55 71.9 -182.07
S3-4 | nz
S3-5

T

1. ORP % {&4F » R ik b K up] %% - ORP

2. Rk BLSH-1LSE2......
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L3 =4VER D =3is S =205 4R 4k =L RS
AR > b REST
'—ﬁ .2

o kIR ATREILE R e 4

AHEE SAFRRREERL

AR FRREARETE HATRTRETT (2)

B8R M HFRpH: 92 £ 471 4p

T UK FR 22T

- cgtRE g LxE Bvsi Qs s ad LR (rad)
¥ % (UTM)E/N__0358344/2755129 4 p < 3#F-ki=: 14122 m
B R B 65 225k 60m(HE — % 0.9m)

o S BERER
BE VMR T T o Om EEP 2 A Y 15m

Wk gk Aokgpd % [ B899 207 emirkas
Hw gy ate x5 OxrH Btk

i

CEHEE 2R ER
W=z W7 2207 P Fies
H 1

=

T~ RS ELE B A 4TI P

% & R (RS E R DO Temp | pH ORP(mv)

5L (cm) (mg/L) | (C) TR RIAR

S4-1 A F 35.5 6.5 17.9 6.48 -8.6 -188.7
(69.4%)

S4-2 R 6.59 -42.4 -167.1

S4-3 6.63 -17.5 -190.2

S4-4
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&L
1. ORP § 1&4% » A&k K ikl <% i ORP
2. Rk E SELSH-1LSH2......
=553 5 =4V =3 bt =205 Atk =LA

SR TR ATREILF R FE A S

AHEE SAFRRREERL

AR FRREARETE HATRTRETT (2)

FEs R e FHRpH 92 & 4% 479

TF K FE 22T

- cgEr e Wl E OV O rs 08 ek ()
F =B (UTM)E/N__0356792/2755739 4 P <4 k= 141.22 m
BT B 90 3hkiE 80m(H - B4 0.9m)

I FERR S
BB Pr 5 Y moERIAY m

WG J ot s hokgpd E5 0 %o g 0f fedemisks
= wiag Ot 020 OFR B

244

ZoBREBRFALER

Wiz W5 k2x0F pRs

His

T R LA 1598 P
% & R (RS E R DO Temp | pH ORP(mv)
5L (cm) (mg/L) | (C) TR RIAR
S5-1 S 51 5.81 18.8 6.32 10.5 -180.7

(62.3%)

S5-2 S 40.5 6.44 -8.4 -184.0
S5-3 | 36 653 | -74
S5-4 2 53 6.46 -0.5 -175.7
S5-5 40




S5-6 42.5
% L
1.ORP 7 &35 » A&k 1+ k& Pl % i ORP
2. Rk E ELSH-LSH-2.......

=5 %45 5 =4 VR =3is S =208 4Rk =L RS

SATRI TR ILE R £ -6

P PRy

2721
F ¥

PR ERRERRLTEHEFREREEFL (2)

FHiEs R e Ftep#H: 92 & 8 1 28

TF e FE 315TC

Soc B R LR e Dend LS e+ R (Fa37)
#4% =% (UTM)E/N__0363961/2757061 £ p < 4E-k#=: 135 m
oA B 16 RatkiE 12 m(#— 5 0.9m)

IO BRI
BER AL AT M 9 20m BER A m

ko f ki s 2okgpd [ B4 o 404 fobemsk s
Ab ke pae it 0ok Ord OFH W
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ZoBEREFALEE
W= Wt 20F pikies
His
o~ RS SRELE B A 178 P
& | hE (KREEAE| DO Temp | pH ORP(mv)
5L (cm) (mg/L) | (C) TR RIKR
SI-1 % 2 25 5.9 28.9 6.54 -12.4 -147.8
S1-3 % 2 30 29.1 6.61 -6.1 -146.0
S1-2 % 2 20 29.3 6.72 -26.1 -127.5
S1-4 % 2 20 29.3 6.60




s
5.ORP i {4 »~ & & - & Jieb] L& % ORP
6. Bk § SgSH-LSH#-2......
H=540F 5 =4 S3its st s =B An R =R (BR R

)
e
-
o

R BT R
3.40kF P AR e
oA TR ATRE LR s A T
FHEE D p A FRLEERER
AV E L FRRERRBTE R REERTT (2)
o Ry M S BREpH: 92 & 87 28p
TF @ FE 315 T
- o EFERE L [vei (e B8 a2t LR (rad)
F =B (UTM)E/N__0362037/2757644 4 P ~ #F-ki= 135 m
g s @ Eg: 33  R3RFE_30m(#E- ElH 0.9m)
= FERR S
IE P P8 mo ERPZAYH__100m
Wko ks dokppd % [y g2 % W7 R ke
S ity e LR F x5 W&t
R S A N A
Wiz W7 k2x0F pRs
g
T~ RSBl R LA 4738 P
% & L | RAEER DO Temp | pH ORP(mv)
K (cm) (mg/L) | (C) kK& R
S2-1 4 2 40 2.13 26.0 6.57 -81.9 -132.1
S22 | A&z 40 28.4 6.53 18.7 -121.2
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S23 | %z 40
S2-4 | %2 30
e

1.ORP 7 &35 » A&k + k& P 2% i ORP
2. I%iﬁ%fyﬁn%’i's#-l SH-2.......
H=553F 5 =400 =3t L =25 4tk =l e S

SATRI TR LR iedr & -8

ERPr SEapOF T Iy

w3 h L FRKRARETEHKFRERRFL (2)

Fes R e BFEpH: 92 & 8 % 28p

TF o8 FR 315C

- e el Wl 05t LRk (eas
F 4 =% (UTM)E/N_0360534/2755371 2 p < #iki=: 135 m
1R BE 5 0 B f23Hki® 53 m(# - 5 0.9m)

RS
i o P 200 mo FEF = F¥_20m

(hka it 2okgad 8 (I B4 a9 507 tetemis ks
H gt afe O%F OFH B

H

o~ RSB E LA 4738 P
e | YR (B&ER| DO Temp | pH ORP(mv)
K (cm) (mg/L) | (C) 4R RIRR
S3-1 A2, 40 1.96 243 6.52 -43.3 -125.8
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S3-2 | %2 40 203 | 6.64 | -21.1 | -133.9
S3-3 | %z 20 233 | 634
S3-4 | %2 20

RS
1. ORP 7 {&4E » &k + K Auk] %% ORP
2. RFE %5 SH-1LSH-2......
H=5:5 4 5 =4 VR =3its S s =208 404k =l ar S

SATRI TR ISR IesRE -9

P R

A7 L FRRREARRBFEHLTREERET (2)

BFiRes R s FE FHEp 92 & 8 % 28¢p

TF o8 FR 315C

- e SR Ly LS A s LIBRR(es7)
#4% =% (UTM)E/N__0358344/2755129 2 p < #E-k = : 1305 m
FHRBL S R E B 63 2 35kiE 5Tm(# - 5 0.9m)

I FEERRE S
BE Mg AU T Y OmopERPZAY_ 15m

Wko 5 &kgEe % [F B2 a9 27 BTk
His iy e LxF UxrFE Btk

CEEE AT R
W< W F 4223 el
H ¢

N

=

o~ RS RELE B A 7R P
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% & R (RS E R DO Temp | pH ORP(mv)
5L (cm) (mg/L) | (C) TR RIKR
S4-1 R 50 348 20.0 6.71

S4-4 A F 50 22.1 6.85 -4.9 -1194
S4-3

S4-2

=
1. ORP 7 {&4E » &k + K Auk] %% ORP
2. Rk E SISH-LSE2. ...

H=55 L =AU S Sl S =28 Atk =l

SR TR TR TLHR B340 £ -10

AHEE SAFRRREERL

EPE L FRRRARRT A K FRPREF L (2)

BFiRes R s FE FHEpH 92 & 8 % 28¢p

TF @ SR 35T

- el Lows Ly LS Ay LIRR(es7)
B % (UTM)E/N__0356792/2755739 4 B ~ 4f-ki=: _ 135 m
B PR Bh o E R g Bk 99 2o kiE 80m(d - .5 0.9m)

I BHRIRE
BB RPT BN moiEFPIAYN m
WkoFdx: &kgEd _F¥  [17 B2 []7 HmiF ko
Hw 3 hie Ty e s LrH W&t

R A IR
W= W5 k22007 Pt
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i

T~ RS E RS 47IE P

% & R (RS E R DO Temp | pH ORP(mv)
5L (cm) (mg/L) | (C) TR RIKR
S5-1 42 51 2.35 23.5
S5-2 %2 40.5 23.6 6.43 -6.2 -101.7
S5-3 % 2 36 23.1 6.66 -14.0 -125.1
S5-4 53

AL

1.ORP # #&3& » & & %] p| Z_% ;& ORP

2. RFH S H-1SHE D
B=5: %5 =4 V8 =3itd b =205 4R 4k AR

Hidgk = TESLERIAE

2 0¥, 5 2 E OB A %
{tEL- 2 Lo p (90) BFKFHFOO- 22T w8 L HF
-~ AABRIEE B TRFAEELZFT ES D EREITEL o
S EAFRGAA A TRAEARRTAEREP L ERIARFES

P ARE
AREHEEREZER 0T pE a2
B EE AL E Lk

’

\F‘b

2R € 2

N

7~ ﬂ\&ﬁ.i’# A TR BRI 2 ;\égﬂfrg,};ﬁiiiig °
I~ FARP2ERAPZERARE CEREE E5 /207 ) 407 ¢
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I = OB A B &

7 (As) 30
_ 10
& (Cd) (8% T Py 2 TRIAERS 25)
& (Cr) 175
220
% (Cu) (&7 iegp B3 2 TR EE L 120)
10
& (Hg) (6% feppe 2 TRIARES 2)
4 (Ni) 130
. 1000
4 (Pb) (&% i B3 2 E A8 @ 5 300)
& (Zn) 1000

(s* e R 2 ZRIARES 260)

Aoy FEZHEBLEARBFENN BHERED L WPF Py
¢og - ?%#ﬁ,gquﬂ\ﬁ}}n, 7%

o

o

ol

e~ KR Bkt (2B-SEPF)#ciE > 47
B g

oC,_ [ pp Cu
ot 62 oz

j|+ f (reaction — terms)

C, =nC,, + p,Cs =N(Cy; +Cy,) + p,(Cs +Cs,)
Cs=Cg +Cs,
Cv =G +Cy,

T B 3G B EECw)* 7 128 B (Cw)

Lz 3 $8HCw)
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0 -
" (8::[/\/1 = ppk0 " Cq — 1k, 07'C,,

12 Crank-Nicolson #cig = ;& #- 1+ it > fg Vg it

um-ur_ A
At 2AZ?
+B—CUJ.n

o el o

n (L

A=0.5*n*Dm*DT/(DZ) *
B = Ay*Kc*Cg * @ (WT-20)
C= l’l*Kd*@ (WT-20)
2.7% f*# & 8 Cwo)
n% = nk,607C,,, + na(C,, - C,,)
2 Crank-Nicolson #cig = ;% #-F it = f2 ;%8 g4 i

an+1 _VJn A
At 2AZ2

+CU" + D(EPC-V")

(V'MI —2v +an—+11)+ (Vin+1 -2V V] )]

n j+1

D =n*[]
3R iE

Lower boundary condition

oC,(Z,,t)
oL

Vi, =V
il ST !

0

j+1

AZ

n

Upper boundary condition

D
q= noL_H(szo _va)
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n n-1 n n
Vi =V =2AV -V

“4T CE-QUAL-W2 3% 5 » £241#h(W2_CON.NPT)

FEITSUI Reservoir
TITLEC -« TITLE. et
FEITSUI Reservoir, 1999 AND 2000
Temperature and water quality simulation

Fhkkhhkhkhkhkhkhkhkhhkhkhhkhhkhkhhkhdhkihkhkrhkhhhhhkhihhihihhihkihhkihkikixkx

Station @ dam

TIME CON TMSTRT  TMEND YEAR
14.0 366.0 2000
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DLT CON NDT DLTMIN

1

DLT DATE DLTD
14.0

DLT MAX  DLTMAX
900.0

DLT FRN DLTF

0.90
BRANCH G us
Br 1 2

LOCATION LAT
24.9

INIT CND T21
-1.0

CALCULAT VBC
ON

INTERPOL  INFIC
ON

DEAD SEA  WINDC
ON

ICE COVER  ICEC
OFF

TRANSPORT  SLTRC
QUICKEST

WSC NUMB NWSC
1

1.0

DLTD

DLTMAX

DLTF

DS

18

LONG
121.6

ICETHI
0.0

EBC
ON

TRIC
OFF

QINC
ON

SLICEC
DETAIL

THETA
0.55

WINDH
10.0

DLTD

DLTMAX

DLTF

UHS

ELBOT

56.5

WTYPEC
FRESH

MBC
ON

DTRIC
OFF

QouTC
ON

SLHTC
TERM

DLTD

DLTD

DLTMAX  DLTMAX

DLTF  DLTF

DHS NL

0 2

WBC PQC

ON OFF

HDIC ~ OUTIC

OFF ON
HEATC
ON

ALBEDO HWI

0.25  10.0
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DLTD

DLTD

DLTD

DLTD

DLTMAX DLTMAX DLTMAX DLTMAX

DLTF

EVC
OFF

WDIC
OFF

BETAI
0.6

DLTF

PRC
OFF

METIC
ON

GAMMAI
0.07

DLTF

ICEMIN
0.05

DLTF

ICET2
3.0



WSC DATE WSCD
14.0

WSC COEF WSC
0.90

HYD COEF AX
1.0

SEL WITH SWC
ON

N STRUC NSTR

K BOTTOM KBSW

Br 1 54

SINK TYPE SINKC
Br 1 POINT

E STRUC ESTR
Br 1 128.0

W STRUC WSTR
Br 1 6.4

N OUTLET NOUT

0 LAYER KOUT

22

N WDRWAL NWD

W SEGMNT IWD

WSCD

WSC

DX

0.5

SWC

NSTR

KBSW

SINKC

ESTR

WSTR

NOUT

KOUT

WD

WSCD

WsC

CHEZY

70.0

SWC

NSTR

KBSW

SINKC

ESTR

WSTR

NOUT

KOUT

IWD

WSCD

WSC

CBHE

7.0E-8

SWC

NSTR

KBSW

SINKC

ESTR

WSTR

NOUT

KOUT

IWD

WSCD

WSC

TSED

14.0

SWC

NSTR

KBSW

SINKC

ESTR

WSTR

NOUT

KOUT

WD
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WSCD

WsC

SWC

NSTR

KBSW

SINKC

ESTR

WSTR

NOUT

KOUT

IWD

WSCD

WSC

SWC

NSTR

KBSW

SINKC

ESTR

WSTR

NOUT

KOUT

IWD

WSCD

WSC

SWC

NSTR

KBSW

SINKC

ESTR

WSTR

NOUT

KOUT

WD

WSCD

WsC

SWC

NSTR £

KBSW

SINKC

ESTR

WSTR

NOUT

KOUT

IWD



W LAYER KWD KWD

N TRIBS NTR

3

TRIB PLACE  TRC TRC
DENSITY DENSITY

TRIB SEG ITR ITR

TRIB TOP ETRT ETRT

TRIB BOT ETRB ETRB

DST TRIB DTRC DTRC

OFF

SCR PRINT  SCRC NSCR
ON 1

SCR DATE SCRD SCRD
14.0

SCR FREQ SCRF SCRF

SNAPSHOT LIPC  UPRNC

i ON

SNP PRINT  SNPC NSNP
ON 1

KWD

TRC
DENSITY

ITR

17

ETRT

ETRB

DTRC

SCRD

SCRF

WPRNC
ON

NISNP
17

KWD

TRC

ITR

ETRT

ETRB

DTRC

SCRD

SCRF

KWD

TRC

ITR

ETRT

ETRB

DTRC

SCRD

SCRF

TPRNC DTPRNC

ON
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OFF

KWD

TRC

ITR

ETRT

ETRB

DTRC

SCRD

SCRF

KWD

TRC

ITR

ETRT

ETRB

DTRC

SCRD

SCRF

KWD

TRC

ITR

ETRT

ETRB

DTRC

SCRD

SCRF

KWD

TRC

ITR

ETRT

ETRB

DTRC

SCRD

SCRF



SNP

SNP

SNP

PRF

PRF

PRF

PRF

SPR

SPR

SPR

SPR

TSR

TSR

DATE

FREQ

SEG

PLOT

DATE

FREQ

SEG

PLOT

DATE

FREQ

SEG

PLOT

DATE

SNPD
14.0

SNPF

ISNP

11

PRFC
OFF

PRFD

PRFF

IPRF

SPRC

ON

SPRD
14.5

SPRF
1.0

ISPR
16

TSRC
ON

TSRD

SNPD

SNPF

ISNP

12

NPRF

PRFD

PRFF

IPRF

NSPR

SPRD

SPRF

ISPR

NTSR

TSRD

SNPD

SNPF

ISNP

13

NIPRF

PRFD

PRFF

IPRF

NISPR

SPRD

SPRF

ISPR

TSRD

SNPD

SNPF

ISNP

5

14

PRFD

PRFF

IPRF

SPRD

SPRF

ISPR

TSRD
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SNPD

SNPF

ISNP

15

PRFD

PRFF

IPRF

SPRD

SPRF

ISPR

TSRD

SNPD

SNPF

ISNP

16

PRFD

PRFF

IPRF

SPRD

SPRF

ISPR

TSRD

SNPD

SNPF

ISNP

17

PRFD

PRFF

IPRF

SPRD

SPRF

ISPR

TSRD

SNPD

SNPF

ISNP

18

PRFD

PRFF

IPRF

SPRD

SPRF

ISPR

TSRD

SNPD

SNPF

ISNP
10

PRFD

PRFF

IPRF

SPRD

SPRF

ISPR

TSRD



TSR

VPL

VPL

VPL

CPL

CPL

CPL

FREQ

PLOT

DATE

FREQ

PLOT

DATE

FREQ

RESTART

RSO

RSO

CST

DATE

FREQ

COMP

CST ACT

14.5

TSRF
1.0

VPLC
OFF

VPLD

VPLF

CPLC

OFF

CPLD

CPLF

RSOC

OFF

RSOD

RSOF

ccC

ON

ACC

OFF
ON

TSRF

NVPL

VPLD

VPLF

NCPL

CPLD

CPLF

NRSO

RSOD

RSOF

SDC

OFF

ACC
ON
ON

TSRF TSRF TSRF

VPLD VPLD VPLD

VPLF VPLF VPLF

CPLD CPLD CPLD

CPLF CPLF CPLF

RSIC
OFF

RSOD RSOD RSOD

RSOF RSOF RSOF

LIMC KFU
ON 15

ACC ACC ACC

OFF  OFF  OFF
ON  OFF  OFF
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TSRF

VPLD

VPLF

CPLD

CPLF

RSOD

RSOF

ACC
OFF
OFF

TSRF

VPLD

VPLF

CPLD

CPLF

RSOD

RSOF

ACC
ON
OFF

TSRF

VPLD

VPLF

CPLD

CPLF

RSOD

RSOF

ACC
OFF
OFF

TSRF

VPLD

VPLF

CPLD

CPLF

RSOD

RSOF

ACC
ON
OFF



CST ICON

CST PRINT

CIN CON

CTR CON

CDT CON

CPR CON

EX COEF

COLIFORM

OFF

C21
0.0
-1.0
0.0

CPRNC
OFF
ON
OFF

INACC
OFF
ON
OFF

TRACC
OFF
ON
OFF

DTACC
OFF
OFF
OFF

PRACC
OFF
OFF
OFF

EXH20
4.00

COLQ10
1.04

OFF

c21
-1.0
-1.0
0.0

CPRNC
ON

ON
OFF

INACC
ON
ON

OFF

TRACC
ON

ON
OFF

DTACC
OFF
OFF
OFF

PRACC
OFF
OFF
OFF

EXSS
0.20

COLDK
1.4

OFF

C21
0.0
-1.0
0.0

CPRNC
OFF
ON
OFF

INACC
OFF
ON
OFF

TRACC
OFF
ON
OFF

DTACC
OFF
OFF
OFF

PRACC
OFF
OFF
OFF

EXOM
0.5

C21
0.0
0.0

CPRNC
OFF
OFF

INACC
OFF
OFF

TRACC
OFF
OFF

DTACC
OFF
OFF

PRACC
OFF
OFF

BETA
0.60

C21
0.0
0.0

CPRNC
OFF
OFF

INACC
OFF
OFF

TRACC
OFF
OFF

DTACC
OFF
OFF

PRACC
OFF
OFF
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c21
0.0
0.0

CPRNC
OFF
OFF

INACC
OFF
OFF

TRACC
OFF
OFF

DTACC
OFF
OFF

PRACC
OFF
OFF

C21
-1.0
0.0

CPRNC
ON
OFF

INACC
ON
OFF

TRACC
ON
OFF

DTACC
OFF
OFF

PRACC
OFF
OFF

c21
0.0
0.0

CPRNC
OFF
OFF

INACC
OFF
OFF

TRACC
OFF
OFF

DTACC
OFF
OFF

PRACC
OFF
OFF

c21
-1.0
0.0

CPRNC
ON
OFF

INACC
ON
OFF

TRACC
ON
OFF

DTACC
OFF
OFF

PRACC
OFF
OFF



S SOLIDS SSS
1.0

ALGAE AG
3.0

ALG RATE AT1

5.0
DOM LDOMDK
0.30
POM LPOMDK
0.08

OM RATE oMT1
5.0

SEDIMENT SDK
0.08

S DEMAND SOD
1.0
0.7
0.7

CBOD KBOD
0.25

PHOSPHOR PO4R
0.002

AMMONTUM NH4R
0.05

NH4 RATE  NH4T1
5.0

AM
0.03

AT2
30.0

LRDDK
0.010

POMS
0.30

OMT2
30.0

FSOD
1.0

SOD
1.0
0.7

TBOD

1.047

PARTP
0.006

NH4DK
0.10

NH4T?2
25.0

AE
0.04

AT3
35.0

RDOMDK
0.001

OMK1
0.1

SOD
1.0
0.7

RBOD

1.85

AHSP
.025

AHSN
0.014

NH4K1
0.1

AR AS ASAT APQOM
0.15 0.05 350.0 0.80
AT4 AK1 AK2 AK3 AK4
40.0 0.1 0.99 0.99 0.1
OMK2
0.99
SOD SOD SOD SOD SOD
1.0 1.0 1.0 1.0 1.0
0.7 0.7 0.7 0.7 0.7
NH4K?2
0.99
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SOD
1.0
0.7



NITRATE

NO3DK
0.10

NO3 RATE NO3T1 NO3T2 NO3K1  NO3K2
5.0 25.0 0.1 0.99
SED C02 CO2R
0.0
IRON FER FES
0.5 2.0
STOICHMT ~ 02NH4 020M 02AR 02AG BIOP BION BIOC
4.57 1.4 1.4 1.4 0.011 0.08 0.45
02 LIMIT  02LIM
0.20
BTH FILE. .o e a e BTHFN . - e et
bth.npt
VPR FILE. oot VPREN. . et et
vpr.npt
LPR FILE. .. a e I
Ipr.npt - not used
RSE FILE. .. i RSIFN . L i
rsi.npt - not used
o METFN . - e
met._npt
QWD FILE. oot 00
gwd.npt - not used
ELO FILE. ..o a e ELOFN . - et e
Br 1 elo.npt
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QIN FILE. o e e

TIN FILE. o e e

CIN FILE. o e

QOT FILE. e e e

QTR FILE. e e e

TIR FILE. o e

CTR FILE. o e

QDT FILE. e e e

L I S

COT FILE. e e e

Br 1 qin_brl
Br 1 tin _brl.
Br 1 cin _brl.
Br 1 qot_brl
Tr 1 qtr_trl.
Tr 2 qtr_tr2.
Tr 3 qtr_tr3.
Tr 1 ttr_trl.
Tr 2 ttr_tr2.
Tr 3 ttr_tr3.
Tr 1 ctr_trl.
Tr 2 ctr_tr2.
Tr 3 ctr_tr3.
Br 1 qdt_trl
Br 1 tdt_trl.
Br 1 cdt _trl.

PRE FILE. ..ot
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Br 1

TPR FILE. o e e

Br 1

CPR FILE. e e e

Br 1

BUH FILE. ... a
euh_brl.

Br 1

TUH FILE. o e aaae s
tuh_brl.

Br 1

CUH FILE. o ceeeaaaee s
cuh_brl.

Br 1

EDH FILE. .o e aee e
edh _brl.

Br 1

L B
tdh_brl.

Br 1

CDH FILE. o ceee e eceeeaaae s
cdh _brl.

Br 1

SNP FILE. e

TSR FILE. e e e

PRE FILE. ..t

VPL FILE. o e -

pre_brl.

npt - not used
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CPL FILE

............................... 0 T
cpl.opt

SPR FILE. e e cees SPRFN . et e e e
spr.opt
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