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Development of a Method for Estimating Non-Point Pollutant Delivery Load of
Each Reference Flow with Combination of BASINS/HSPF
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ABSTRACT : The purpose of this study is to develop a method for estimating the non-point pollutant delivery load of each
reference flow(flows of dry, low, normal, abundant and flood seasons) with combination of BASINS/HSPF. The effectiveness of
this method is evaluated by applying it to the watershed of Dongbok stream. The flow, BOD and T-P reliability indices(RI) of the
BASINS/HSPF for the watershed of Dongbok stream are 1.59, 1.41, 1.28, respectively, and thus the similarity between measured
and estimated values is high. The non-point pollutant load delivery ratios of BOD and T-P for the flows of dry, low and normal
seasons, which are estimated by such constructed BASINS/HSPF, are 0.36 and 1.09, 0.82 and 2.19, 6.02 and 16.90, respectively, as
compared with daily average of non-point loads for a year. These results show that the non-point pollutant delivery load should be
estimated and applied for each reference flow, and in this case the method for estimating the non-point pollutant delivery load of

each reference flow can be useful.

Key words : Non-point pollutant, Delivery loads, Watershed model, Reference flow, TMDL
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Table 2. Measurement date of flow, rainfall and water quality

Dry Days Rainy Days
year-month—day. hour year—-month—day. hour Rainfall(mm) Note
03-07-16. 18 ~ 03-07-17. 12 03-07-17. 12 ~ 03-07-18. 21 36.2 Dongbok dam overflow
03-08-23. 18 ~ 03-08-24. 12 03-07-28. 16 ~ 03-07-29. 18 26.5 Dongbok dam overflow
03-09-17. 12 ~ 03-09-18. 06 03-08-10. 20 ~ 03-08-11. 18 20.5
03-10-10. 18 ~ 03-10-11. 12 03-08-24 .18 ~ 03-08-26. 12 64.9 Dongbok dam overflow
03-11-07. 18 ~ 03-11-08. 12 03-09-18. 12 ~ 03-09-19. 18 26.7 Dongbok dam overflow
03-12-02. 18 ~ 03-12-03. 12 03-10-13. 03 ~ 03-10-15. 00 25.0
04-07-29. 18 ~ 04-07-30. 12 04-06-16. 18 ~ 04-06-18. 18 41.0
04-08-29. 18 ~ 04-08-30. 12 04-06-24. 18 ~ 04-06-25. 12 20.8
04-09-30. 12 ~ 04-10-01. 06 04-07-07. 03 ~ 04-07-08. 12 46.6
04-10-14. 13 ~ 04-10-15. 07 04-07-14. 00 ~ 04-07-16. 12 159.8
04-11-20. 12 ~ 04-11-21. 06 04-09-11. 00 ~ 04-09-15. 00 101.1 Dongbok dam overflow
04-12-09. 12 ~ 04-12-10. 06 04-11-10. 12 ~ 04-11-11. 18 64.8
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Table 3. Estimate of non—point pollutant delivery load for reference flows
Ref i Flow (CMS) Non—point BOD Non-point T-P
elerence flows ow Delivery load (kg/d) Delivery ratio Delivery load (kg/d) Delivery ratio
Dry Season 0.796 45.9 0.36 8.8 1.09
Low Season 1.583 105.5 0.82 17.7 2.19

Normal Season 3.200 772.9 6.02 136.9 16.90
HS2 2004 ARE AME-STo] AT 1 T N [-(Ytn/Xm))?

_ o S - = 1+ ﬁ,}; Z T o/ X mP
wHee] HARLAS A2A9) o229 gho] At & NEEERS )
= - /1 T N (Ytn/th)]

Arstold wizhx] AAstglon | o529 fAMS oo 4 Jg L Zmam Xmp

off uehd A= EA(RI :

SF
=

R

puANA

4 glek. 0

Reliability Index)®] #H= 78

oj7]oll A X=Egk(el 53D, Y=A53, N=Hug =3

=4

%

EZX, V)29 4, T=A=34(Sampling Frequency)©|tt,

I Journal of KSEE | Vol.32, No.2 | February 2010



KERIRHE TH a5t S
BASINS/HSPFet Si7et RalE HIERERSIRE Mg 7

AR RIRI=1)Q gho] 19 77keps A&t o=
O] T frakstn, Rt & 104 Hej ‘4‘% ASE ol %
Q) Aol 2 Aot} HE RI7E 3 o|Aold FAMIo] %3
g Ao 8 ghgstal gl 10

At A9 A AHA(ST-2)0f sl =2
FEFFY LA9FTF HEZEQ BOD, T-PE $40E
- %9 A7HFig. 6~Fig. 8)5 A9 '3}
them} 2t} BASINS/HSPF 2& 9] &8k 3t 2
< T AEREY ARl distol Wer & WaeRE B
71 %A= LZSN, INFILT, AGWRC, UZSN,
DEEPER, LZETP, INTFW, IRC &oltt. AHL(ST-2)
o] &Rl tigt 24 - A5 A= Fig. 60 HojAH,
BT HFAY] Al =R %I% 247} 1,529} 1.652 A4 A=
U AEge) FAMel =A YE Y fEREY dSwt
< AR HoJEtgl ot AEghe] wf AXIHRE S4
o] o]Fojzl Zo] op7] wiZof Ukl = HEsto] FERF

O_L. l"_EL [‘I—E r°|'

AT BP9 HAZQ o4 BOD+ BODOX,
KBOD20, TCBOD, TW, BOD «=©.& AAJ3lgon T-Px=
7113 7] 14t e] ASgES Td A=A SNUT,
DNUT, ADPM £°.2 AA|5}5ch,

B4 - A5 dztel digh Algle 244k BOD 1.45%
1.370]3 T-P 1,287} 1.272A] A&7} o &37ke] SAMS
=AYbt AEX)e} A S22 27} HAYsH= 8 A1
AR AL e R S e R e P S AR A AR =2
Zbol et A= SAAI owf o] fE7F SAHAA
EHehe ARl B AR E AF 7] Letsl] witoltt,

A0 =9l -frgF F44E o] goto] A ﬂ‘ﬁt}@able 3.
BASINS/HSPF %oZAzta A e} 4¥ BOD, T-P
52 Fig. 19 Axjo| o e BReka, oE H]

A4 el didsto] Fda 21549

A47], B47]19] v e Afaelte A

SFQATh o) Ko7|Zh Etell Z4=7](0.796 CMS+

5%), A571(1.583 CMS=*5%), B4271(3.200 CMS +5%)°]

Sigshs SRR 4 242 1070, 370, 10N

AL AHY S5 9109 G FLE 5K Table 32 4
S, A% APt ¥ EE S Table D3 chuldte] 2
7]+ BOD 0.363} T-P 1.09, A<=7]-= BOD 0.82%} T-P
2.19, W<=7]= BOD 6.028F T-P 16.90°0]ct, A7 <+
W) 3kt AR 21717k BODE: A47]o]3t T-Pi
24719 02 Uehgtd), ol Ante 4489 54
of we chaA ek 4 ik, webd @ 9FFB A 4
YAl A SAo] wet o]o} 28 A3 Bl GRS

9] 2ol AbA3lo] Hiedeh W g Ao it
4. 2 &2

2 dlo s §91 3¢ BASINS/HSPFE} A5k 1]
Aedislds f3HE AHdste WS Jfdstar, oE
A ol Y5t FEA f-oof HE3te] 1 284S H7}
St Atz HE Ao ARS oSy 7t}

es]

3 BASINS/HSPF %39 &8
—po] ‘ov_f /‘\JE]EZ]-/F—h 7—}7—} 1.59, 1.41, 1.28

of FEH Fo9 A7, A7], B471el tigk BOD2}
F2 qoto] HH, AzE A+t v
sto] 0.363F 1.09, 0.822F 2.19,
6.029} 16.900] %tk

olgfgt A= wHfERotRe] f3ER vl o2
+ A& Uey] hiZoll, LdsFHAd 55 4
oo FARESE Agske] ZEAEE B RERekE
& AR TE2A APkl vrge e ol ek

weka] o]gfgh 79-of & dtefA BASINS/HSPFE} &
Aol et G B e gRERehE AP

8P A 4 9l Aol

AL AL
o] =E& 2007dE Adtistn Ay

20084 AT (A - 4 A%
el §3 T AP AT Al Jste] AT

=
s
r.l?l
0I:l
_|0I
S
=
w
N
[
P}
N
foh
N
2
o
m
N
o
—



184

Korean Socity of Environmental Engineers

0|82 - $%4 - OIME - B&A - RH3|- 0|2 - 0|MZ
’_é!'ﬂ—i—%._'l 6. U.S.EPA, “Storm Water Management Model, User’s Manual
L AxFALTAL A e d=d FAEAS 2 AT Version 5.0,(2005).
QHIAA ), (2003) 7. FAnAere, Al 2k RALABYe /) &A A,
2. =mpALTAL FAH P oAEE FYEL L A (2008).
RHQA ). (2004). 8. 4%, "BASINSHSPFS} Q1A% 3 )4 fe el
3. AR, &34, FHE, 99, ol&L, 793, ol8, & A Aol BE A" A st whALe 9 =,
Fol, FAAE o] 8T FFA FHMY FFE FEE (2009).
A, Skt 558k 3] =, 51(6), (2009). 9. U.S.EPA, "Better Assessment Science Integrating point and
4. U.S.DA, “Soil and Water Assessment Tool Theoretical Nonpoint Sources, BASINS Version 3.0-User’s Manual,” (2001).
Document, User’s Manual Version 2000,” (2002). 10. A7) HFEA} o] 2 ALY, “FIGA| T F4s S2AH A
5. U.S.EPA, “WinHSPF Version 2.0, An Interactive Windows 2 ZAFA TG E 314, (2000).

Interface to HSPF(WinHSPF) User’s Manual,” (2001).

| Journal of KSEE | Vol.32, No.2 | February 2010



