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ABSTRACT

Effects of non—-point pollutant sources using QUALZE

model

Na, Jae Sun
Advisor : Prof. Kim, Sung Hong, Ph.D
Department of Civil Engineering

Graduate School of Chosun University

The water quality in korea is being deteriorated due to the increase of
various pollutants and increase of the non-point sources. In particular,
although the processing efficiency for point sources but only goes higher,
non-point sources are not separated because the spills and discharge of
pollutants clearly route processing efficiency 1s poor becoming increasingly
increased impact on water quality. Therefore, developing a quantitative
method for the removal and pollution loading amount calculations for
non-point sources and non-point sources, is very necessary to research in
water management.

The purpose of this study is to analyze the water quality of the non-point
sources for Hoesong stream using QUALZE model, and the effects of
non—point source pollution abatement facilities. The process is as follows.
First, In the QUALZ2E model, the Hoesong stream watershed was divided into

17 reach and 143 elements. Each element has the size of 0.2 km. Second, the



input variables of the model were estimated by considering the measured
values. Also investigated with respect to two cases were in according on the
weather conditions. Third, analysis the effect of Non-point source pollution
abatement facilities at installation in SS(Suspended Solid), DO(Dissolved
Oxygen), BOD(Biochemical Oxygen Demand), TN(Total Nitrogen) and
TP(Total Phosphorus).

Based on the analyses, the follwing are the conclusions of the study.

after implementing non-point pollutant source measure, when it is fine
weather, pollutant load is expected to decrease 42.1, 43.6, 32.6, 50.0% in SS,
BOD, TN and TP. If non-point pollution management measure 1S
implemented, water quality is improved from III grade to I grade. In
consideration of this point, when it is fine weather or rain, it can be
supposed to be set target water quality differently and considered the effect

of non-point pollutant source.
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Variable Description units Range of Values
Ratio of chlorophyll-a to algal -
a TP 8 #g— Chla 10~100
biomass mg A
Fraction of algal biomass that - N
o "8 L9 =X 0.07~0.09
1s Nitrogen mg A
Fraction of algal biomass that -
ay o a8 mg— P 0.01~0.02
is Phosphorus mg A
02 production per unit of —
ay P P my—0 14~1.8
algal growth mg N
02 uptake per unit of algal —
o plaie per 8 mg — O 1.6~2.3
respired mgA
02 uptake per unit of NH3 -
as prE Per e mg — O 3.0~4.0
oxidation mg N
02 uptake per unit of NO2 —
o plaie per mg— 0O 1.0~1.14
oxidation mg N
Pom ax Maximum algal growth rate dayfl 1.0~3.0
p algal respiration rate day™ " 0.05~0.5
Michaelis-Menton
2
K; half-saturation constant § t;é{ﬁ b 0.02~0.10
for light (optionl)
Michaelis-Menton
Ky half-saturation constant mg— N/L 0.01~0.30
for nitrogen
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Variable Description units Range of Values
Michaelis-Menton
Kp half-saturation constant mg— P/L 0.001~0.05
for phosphorus
Non-algal light extinction .
Ao ) ftt variable
coefficient
Linear algal self-shadin,
A 84 8 _ Ut 0.002~0.02
coefficient ugChla/ L
N Nonlinear algal self-shading 1/ft 0.0165
? coefficient (\gChla/L)** (Riley)
Algal preference factor for
Py , - 0.0~1.0
ammonia
o Algal settling rate ft/day 0.5~6.0
Benthos source rate for mg— P )
P ] 5 variable
dissolved phosphorus ft©—day
Benthos source rate for mg— O )
o o — variable
ammonia nitrogen ft© —day
oy Organic nitrogen settling rate day ! 0.001~0.1
Organic phosphorus settlin ,
05 & PROP s day ™! 0.001~0.1
rate
Arbitrary non-conservative B .
o ) ] day™ " variable
nitrogen settling rate
Benthos source rate for
. . mg— ANC .
o arbitrary non-conservative — s variable
ft"—day
settling rate
Carbonaceous deoxygenation _,
K, day 0.02~34
rate constant
K, Reaeration rate constant day™ " 0.0~100
Rate of loss of BOD due to
K , day~* -0.36~0.36
settling
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Variable Description units Range of Values
. mg— O .
K, Benthic oxygen uptake S variable
ft*—day
K Coliform die-off rate day* 0.05~4.0
Arbitrary non-conservative .
K ) day™* variable
decay coefficient
Rate constant for the
o) biological oxidation of NH3 day* 0.1~1.0
to NO2
Rate constant for the
By biological oxidation of NO2 day * 0.2~2.0
to NO3
Rate constant for the
B3 hydrolysis of organic N to day ! 0.02~0.4
ammonia
Rate constant for the decay of
By ) ) day™* 0.01~0.7
organic P to dissolved-P

_20_




4) QUAL2EE ¥ ¢ A& AlH

o

Bl

Tor

= =
Ay er

S A of] A
of diste] FEgHoz 7]

KR
T

QUALZE =¥

A

bl 1
el eta

b olE ol gs

S

o<
=

Ho
K

N

F g

=

i3

-

T

B

S

&F A}

S

it

=
=

—

;Q“ﬁ

83

1
&

o
o =

h4

3t QUAL2ER

el A o]

A

I
i

A
o3
T

~X

KN
i
~d
fie)

(1)

Nlo

o0

QUALZE

Fi-00 4

)5

N

d9(199%)2 g

BOD-DO

=1}
=1l

o

el

3

2P

o

= A

85730 41 9]

hal F-7hof A 2]

S

Cisdts

o

R

&1 <4(1995)

=l

=
=3

2

o

o

—_—

0

No
o

I~ QUALZE

I

FE%S 9

9/]

o

B

__io
o

)

B

1=3
=
77}

o

R

12} ZFoll A

o
2l

P
T

o] & (2001)

171 913t

-

T

°©

DR
shech

S

A

=

k)

[e)

=

=N

Atgloltt. o 714

-

T

stglow 1o u}

bol 1714

S

BOD Qe ¢dFstes 20023 2007

AN
]

G2 b
o %2

=

Aok 1 A3«

24 39,

-

T

°©

CRIE=C LIS
BOD

R
CAAEE H

=

=

=

L.

(1997)
a1 A

d

gl

19]

s

ol M el Wl

Al el A7 A

=]

o, vk
o 4
129%, 20% A7+ A

KR
T

(2001)

51

&

i = At AW

J

ArES oF 50%=

o=
Hr
)
,mﬂ

il
[mi

Jur
o

—~
fie)

i

—_
o

_21_



]
3
;é;]'
of
.‘_‘2—
]— ’
3
3

T X " o o = 3
v o
M,W w XM _J,MM N A= T w _W.,_ T %
}ﬂmeqoﬂahioabnm]&%
= W B M TE T = o
pTp P E IR ke T4
s - P
= ‘ZTM1A$§%%%.@&%
B3 o T & . 4T EA )
o Arﬂafxﬂr,ié@rnﬂ Z
° = N Bt ﬂ Mo ” = o ow 2 5
B do ® o o ol W oo - F B
i P S e SR
N D PR N - N o T o R
—_ 0 = - Q. Hr _~
T TN N A TRV S e g =
h o? & do el T ~ ot o ) AN
oy g = o oTE T ;oo
T & O i w g
. m%%mDAﬂm@w%?a%
— — oo oH i it * o S
HAF < 10 I K NS B E " o
o D o] © o Mo ® ) = N m T
HH T o ﬁ a o ﬂ” M W
= ergzoa%ﬂwﬂuﬂgﬂeg
To S /M B ™ T oW o 2 ol
T T o Mo X R T D owe A o~ ol
M R - E E S -
-~ W = o B o B oo B
N Bogp N omE . o W 25 ROy
9 wff%%#Aﬂww_o%mﬂo&w
aa VR mﬁ wom W B R MoE g i iy uw.
- o T mo TR om S C L s
<X i) BO  mo \ﬂo ﬂe NrL B N = 2 =
B _— sz B iy ly — X (@] No o
Y X o M 8 _ g < e = o
=] — OT 10 ~ o) ,m;A D ‘lx_ﬂ EW
on Selo To ny il Jﬁm._ e o = HE o Nd
oF R = T oo b o ;
2= G S o o
b o ™ o Lm Tk W m o P T o
ol Sl e ® P ey T oy ST
= NoB 2 = "W T T
i SrErziiizoiEitd

_22_

At

oz ]

}

} QUAL2E

Fol A A

o] g gl

-

T

Ag 2

=oll A

7l o]

=



2. MR EARANAEY A2 & &4

DAldedds B39 # F7

KN

=K

KN

&

A
oF

TR

o5

<
e

KN

&

1:3 o]

=3
10

B
o}

o

of

2 s, v

b4 gkol Aol o fa, /)

S

o

= &l

g 8

}_

i =7 557 el deel &

J

7

AR

A

=K

A
oF

o)
i
sl
il
o]

Jo| %ol welE

414

of 2]

fie)
o
Il

s
0

X
N

1] 2]

=¥=

b5 7kl A ol

EA

. 7k

= o
T -

g gl

Lddowy

]
hmi

Ho

Ton

_I‘_

o)
sl

el

—~
fie)

i
o]

il

—

ol

e

oo Ry wA

14

H

&

]

S

of

@71e] 27k FobAm gk,

- EAHSediment)

- 9 %E A (Nutrients)

- dtg glo}e} wlo] ] ~(Bacteria & Viruses)

¥ 18] 2(0il & Grease)

(Metals)

-

AN
o =7

- #7] = 2 (Organics)

- =k (Pesticides)

I 5 (Gross Pollutants)

13

- &
H

_28_



2) AlFdd #YANE FF

U4 = =
;Z]I-OE

LS|
=

A, ARAY A

24 AerAd A 5o F8t2 7| ¥ (engineering art)¥ A B 7] % (eco—technology)ell

ol

o8
Gl
TR
of

KR

o Ag, EAC§HA, BN, e it

=T7lE

st )

1—,8. H]

U

¥ aL, EA] o] gt Al oF

2]

o
4

H go] ol

A 2A7F =

A ZgFy W

[ o
—_ nl
ol | H
|| a2l B 2] =
o =[Sl |u||b]|2]a]=
B || @ |[|® || & ||& i O L TR o B w |l [=|D
e[| || 2 || = || = B R N MT = of ||a || o || &
A&l =] w2l 2|2l 30 &1 121(a] (2] 2l = 2 2
- el R R RS I e e O L T 1R
0 IIH = <+ K I B o il
n = = IRl i = B0 &l
Wl |
Ho o
=
o) ol . ol
0 20 mm 10
o _ﬁ = 0
1l i, =i i)
Rr Rl ar Rl
Ki ki K Ki
+ T t s
|_| o ]

i &)
al

HIESQ
2| &

o8
Gl
BR
of

KR

o}
ar

) .f
Ho

=K

a9 2.3 EA

_24_



o
- e
L0 W o o 2} o o
iy ok T < T g of U % Ho T
ot D> < W S ,
= & o =g o o w EY
_ M K o > o o o w X = H oo Wr o
Y 5 3 ﬂ@?%;%A1L%1
= 2 X XH o o - o = 9 5 DR N
I T ow T o) dﬂq,,%lmﬂ
el = X X 0 n = Xt 5 B 0 o) <
TR N oy O G E o o 0o <
hs o = = N Gl ,|o ol W T S uroow X o mo
g | H T fa T ﬂﬂl e %o B! %O o ~n
ﬂ%ég T oy D 5 wrar.abky
o = & o T oo il ﬂ%%@%a&qy%
ﬁ%@g %@ﬁ @ﬂ?ﬂ%l@ﬁﬂ%
ey B WoE g M c3 s~ 5 4
MR G+ U @%?Qﬁﬂﬁ W e o
= = o 1o Mg D oy s 5 o= A R % Y =
IS " wom = o 2 e T2 g )
o W G+ W o of = ol = I %o X Bn %
= _M? Z_W o e MM g ® o o < T = K o] S
ﬁawbq%qw gg%@%;g%ﬁﬁ%%
ovM@ETﬂq@% Wurmbtam%%vwﬁpowwmo
?.xo@ﬂ%ﬂau mﬂrﬂwumﬂg%xmh_w_sﬂ
. ]-A —_—
oF WL T o< 2 oy ol wﬁ MM o < K s Y bl
o)) L 5 B ~ 2 M o W KEK T A f % P | o))
. ol ™ —— _ o N Plo fro s
il X E o o o 9 wy o~ I~ e ™ o o
iy T o X cmﬂ T o o T = X r I ‘ & F <
- o bl T Ho o e T = e % SO o aum ﬂw - oy <V
—_ 8o —
o W &3 R ) B oo X - » o o ue A o
w © -~ =" oL ~ AR o X o " i o
= =g o e = x BH b o
T T ° 0w N T2 (S w P X o o K
ol o o T 4R . 7N or = o = o of ~T
ﬂLﬂAduﬂ o ﬂ@mv:uoa 1ﬂ£o
i 3 o] = o — " 5o NH o TR0 B
J W 0 T Nd = o o] s oF iofo .
g oy bR S L x e ¥ = i
urm_]rﬁsdu_gﬂ_ﬂ% o m ?ﬂlafxl = B =
o < o h —_ o ) 0 = = = o
Ho o Z e i mw oo b R ol T o o
= B o)) N ™ il T < o
o N T - T
u Mm xluzT % o 8 Wam7% o
= o T P = F BT 7 {F o frd
o o o X o Gl M B o
ﬁwﬂﬂ_xﬂvﬁ%i1lﬁo
W e g dlé GOl
oK = ~ W ® ~
= A w un_ N
SO

- 25 -



3) MlALdY AAANAE AYEE

H e A Agage] i sl A=
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AL Z1EAE B B EAE " B A4 (2000,
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ol #el ANEYE AYass

u] x%g

g 24 A3} =
RS E K
A%, mgedan

# 25 EA R T2 AY LAY HAHLAE ARANAE R B

AL Al A ™ A g 8 & (%)
4849 ] ° BOD SS T N T-P
] A5z 30~40 | 70~90 | 20~60 | 10~60
473
Awzx | 20~80 | 50~90 | 20~40 | 40~80
e A=z 50~80 | 50~80 | 50~80 | 50~80
71<3T [c]
A= | 50~90 | 50~90 | 50~90 | 50~90
A A
AWA | 40~70 | 60~90 | 20~40 | 5~80
A8 | o458 A2 | 5~10 | 10~25 | 5~10 | 5~10
LR - 10~80 | 15~51 | 10~36
st ey | st A el Al | 50~70 | 85~95 15~30 90~95
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259
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w ATolME S o 2 e AL shH e AR S Fal 5k
[e)

e | e} o X = = i o L y =1
5ol A, o, shwel SAge Hdl, H4, BaEgs vhed 2ol % 4.1, 4.2
A A& A T
1) ZHA

F 41 ZAA FEE JAY, H&, FF 4 AR

TH| e DO | BOD | COD | SS | TN | TP
= (L/sec) pH (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L)
o 068 |648 | 11.50 2.88 2.20 1.60 0.80 0.019
/j HAa 045 |6.20| 10.50 1.26 1.20 0.40 0.61 0.016
v 3t 059 |640| 10.75 2.24 1.81 0.80 0.69 0.017
= Hd 477 | 755 | 840 21.96 16.57 6.60 8.73 0.333
2 —E— HAa 350 | 714 | 750 16.74 12.56 4.00 7.61 0.301
AT ot 409 | 736 | 7.88 18.90 14.03 5.00 8.22 0.317
) o 068 |648 | 11.50 2.88 2.20 1.60 0.80 0.019
i} HAa 045 |6.20| 10.50 1.26 1.20 0.40 0.61 0.016
v 3t 059 |640| 10.75 2.24 1.81 0.80 0.69 0.017

BN RN FFE At AgelA ngeddel faHel, §% 2 pH,
BOD, COD, $8, TN, TPe] =t =% Zrlstgdon nyedfon late] DO

TR #Aad or B
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2) &5
F 42 Z5A FEE JAY, H&, FF 74 AR

IE | g9 DO | BOD | COD | SS ™ | TP

v (L/sec) | PH | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L)
EShel 8.56 6.70 | 10.50 1.65 1.25 4.40 0.61 0.013
/j 2 6.40 6.40 9.80 1.28 0.96 1.40 0.49 0.010
N ot 7.46 6.55 | 1017 1.53 1.13 3.05 0.57 0.012
] oy 2794 | 719 | 11.00 453 4.08 8.40 0.63 0.169
&l j 2| 2045 | 6.78 | 10.20 3.21 2.90 4.60 0.38 0.110
A N Ha | 2409 | 7.00 | 10.63 3.86 3.35 6.13 0.47 0.131
oy 2896 | 7.10 9.90 1.62 1.16 4.80 0.49 0.049
i} 2 | 23.87 | 6.83 9.30 1.16 0.85 2.20 0.43 0.033
N i | 2668 | 6.94 9.57 142 1.00 3.67 0.47 0.043

AeAels FAARL o 5u Fobstgom, pHE & AHER 2 Wae el
FOTE Y f&e] 27k F7h f¥oz <lske] FAASt t2A Do AW

Ao, BOD, COD, TN, TP+ FHA Bt} ¥ s&=5 B3lv. vkl SS¢
=
o
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2. 4o B

wage] nge A8 o el 5o L 54

sto] Ald) 29 W (trial and error method)& ©

oo
o
RS

A Y A5 ke edFetd A5 AREFE QAedn 2 vidEs 3 ks
B T2 dutHo®m sl A&ets e AREsdlew, B Eo|A3te] uHA BA
Civies
T8 g 2 74 49 A5es £ 42 3 o] 4™, BA A AREEHAY. ol 327
H dSXYE vl dde ediatdo] 50% Ak ABg-olH, 3l 339 o9
=4 s SR 32 Bu w2 A9 v A2 ed=d2 A e at
t}.
# 53 3FHY F2 ¥R
T A5 29 Q DO | BOD | SS | TN | TP
A 2 7 7F(Reach) (m’/sec) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L)
A1 0.00059 10.75 2.24 0.8 0.69 0.017
. Hd o a9l | 0.00351 7.40 21.71 5.71 9.49 0.367
(;?ﬂ_’\}]() =32 0.0041 7.88 18.90 5.0 8.22 0.317
H 2 0.0008 18.91 0.00 0.00 0.00 0.000
=33 0.0049 9.68 2.66 1.27 442 0.030
A1 0.0075 10.17 1.53 3.05 0.57 0.012
. HHd e ddl 0.0166 10.84 492 753 0.42 0.185
(jij;T) =32 0.0241 10.63 3.86 6.13 0.47 0.131
H 2 0.0026 10.64 0.00 0.00 0.43 0.000
=73 0.0267 10.63 1.42 3.67 0.47 0.043
o =-X Hd o a9l | 0.00351 7.40 10.85 2.86 475 0.184
(A | v"ded92 0.0008 18.91 0.00 0.00 0.00 0.000
o S-Y H o a9l 0.0166 10.84 2.46 3.77 0.21 0.090
(2D | vl"ded92 0.0026 10.64 0.00 0.00 0.22 0.000
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BAL HHAA A=3 S o] &3dle], QUAILZER TS HAZ ZHo=w 7 gz
Head Water2 58 Aglel| Wslel= x5 2Y=ZE b5 1% 51~55 YEFYATH
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