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An Estimation of NPS Pollutant Loads using the Correlation between
Storm Water Runoff and Pollutant Discharge in a Small Urban Drainage Basin

B g BY 7 R 5
SHIN Hyun Suk and YOON Yong Nam

Abstract[ | Three purposes of this study are as follows : The first was the development of the extention meth-
od for the limited data observed in an urban drainage basin. The second was the analysis of the correlation be-
tween storm water runoff and NPS(non—point source) pollutant discharge. The last was the calculation of the
monthly and annual specific NPS loads using the established correlation. The selected model was the SWMM
(Storm Water Management Model) developed by the US EPA (Environmental Protection Agency).

As a result of this study, the best correlation between storm water runoff and NPS pollutants discharge was
produced by the non-linear correlation between runoff rate(mm/hr) and specific loads rate(g/ha/sec) for all pol-
lutants studied ; SS, COD, BOD, and TN.

The best correlation through the anslysis based on evently total mass was made by the linear correlation be-
tween the specific accumulated runoff(mm) and the specific accumulated loads(kg/ha) for CASE 1., and by the
non-linear correlation for CASE 2.

The NPS annual specific loads for the urban basin studied were 4993 kg/ha/year for SS, 775 kg/ha/year for
BOD, 3094 kg/ha/year for COD, 257 kg/ha/year for TN, respectively. And the proportion of the NPS annual spe-
cific loads to the total annual specific loads were 41 % for SS, 13 % for BOD, 29 % for COD, and 21 % for TN.
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12 24.4 15.19 62.3 9.21 37.9 2.04 1.73 0.31
SHA| 1353.3 384.8 28.4 968.5 71.6 43.49 23.49 20.00




4.3 NPS B¢ A, F HLAWE B

Py

L

&

w0

A oM 4149 A3l olald 7+ NPS
HEYY  HEES) A EE M E (monthly  specific

loads; kg/ha/month) @} 4G H o &
kg/haryear) & AAFETh ®£3§ 1
NPS Hgdpe] @ %t g Kol

cific loads ;

Z9g Ha

21755}

FEIAMTE

ot

#He A

:(annual spe-

AS, @ M AR we]
NPS w34 Heh e oHslgeny, @ NPS

7} PS @ lLfAni o] WL E A e}

4.3.1 2t CASES| NPS A, £ tt&EFERe| AlM

NPS A,

£ EAMRES Adste
CASE 1.3 CASE 2.2

gl SlofA,
welgte] AL o

CASE 1.9 iR ﬁ'f;’ "FKEﬁf’cﬁOl N A=

A sk 2

H 4-2 NPS HItfifit 2 NPS FLLE i H(

bogcel Ay,

F26% H4% 19935 128 93

CASE 2.9] B ls-& 4of 1 Ko
2ZA B4 mnAd Aol asvz o 4.1

de) Hx & HE RS

CASE

#qFe e

1.7}

CASE 2.9| F#ifiilik e dgH oz Hgsh= 2
Ao = CASE 1.3

& Eggleitt. miejng 2
CASE 2.9] it 2izb 31490 i fgs

:—3;1

2oF Azpell 23 HillikE S P AHEEES
th. oldl CASE 1.9] Pyt 0.6430]a1,

CASE 2.9] P#ifithie

9+eq.
4.3.2 MPHH7(ZH0] 2

el LhEk

oot me AL

0.7260°]30t}. Aot o
2 NPS HIbtifirist NPS ELetifie 3

4-2

of thE&

1 4-13 o] CASE 1.3 CASE 2.9] il
I b el lbRg EAEE oA,
off agdate: ﬁiZPi‘J%l‘iir(mm)P_E HE I i i (ke /

ha) & e, M B RN

¢} : kg/ha/month)

Z+ CASE

P bk (kg/

°9= SS BOD COD TN
9 |[ CASE 1. [ CASE 2. | CASE 1. | CASE 2. | CASE 1. | CASE 2. | CASE 1. | CASE 2.
1 62.71 26.84 4.89 4.37 23.03 17.06 0.75 1.39
2 48.78 41.12 3.91 7.74 18.36 29.00 5.64 1.79
3 198.73 56.10 21.67 10.07 98.36 38.26 5.58 7.07
4 439.42 100.84 53.41 20.35 239.99 74.72 15.17 18.21
5 403.86 111.43 47.73 20.16 215.00 76.42 13.24 16.23
6| 345.35 174.29 39.78 41.52 179.53 145.31 10.84 17.10
7 537.39 575.71 67.36 140.57 301.86 488.49 19.61 40.80
8 357.87 408.68 43.58 93.16 195.81 330.24 12.40 26.39
9 263.86 261.03 31.49 57.93 141.74 206.94 8.81 17.50
10 180.09 76.95 20.07 13.76 90.88 52.31 5.28 7.31
11 78.02 83.08 5.42 15.22 25.94 57.47 0.59 2.85
12 80.56 22.26 6.83 4.41 31.87 16.27 1.25 1.91

g 2995 1938 346 429 1532 1532 99 157

(kg 4933 775 3095 257

ANNUAL SEECIPIC LOAD® (%)

RAINFALL S8 oo

PERGENT AAINPFLALL AND

POLLUTANTS

gl 4-1 CASE 1.7} 2.9} dHF4%

B 43 38y 9e
(%49} © kg/ha/mn)

7§-aked )

o

=]

e

CASEL— NPs [ sS [BOD|COD| TN
CASE 1 7.7810.904.06 | 0.26
CASE 2 2.00[0.44]1.58]0.16

CASE1/CASE2 [3.89]2.05(2.57 163

o) v yatakel vl




o4 EEKCREE
ha/mm) & Z+ iH4ugpRIe Axetd B 4-37 2o
o, 7 45§ vwslr] 94t CASE 1.9 4/
¥ BN RS ll:iéﬁ“ S CASE 2.9 444
BERN T LEMA RS Yol 29, CASE 1,
& iRl 2 H9-9f NPS 15442l 4]
BE B A9 AffE Bo $U3 @BRyEe o
& SS& 3.9ul, BODE 2], CODE= 2.6vjolx
TNZ 1.6uj7} o} @ol] viZd& & & UATh

4,33 AR D} &K FiLA RS
#

SMAET BAHRES FREARS Y2l
Qlated, 3 4-49} o] SRl 7, 893 WA
Q) Zlekdel Hlt#miEe] & CASE¥®
A 3, 2 lbRe HAdEZ Jepit. 233
S WA= Af iRE KRSl 7 wAER =
Q1% NPS #y4pe] HEHES 8 Bike] 15
G HetiEe] 60% o] AAFh= AE U

o Zo}. az{Ez NPS /3wl SHel g
& A= wiEmREe] B mENES =

Fo Jigo] #reoof & Aol

4.3.4 NPS FIHEAFRDI PS £HEMFES Lt
&

£ 4-59ME= oA AR NPS EILE M

=T PSe| FLHHMES vlustgrt. ojdf PS &
Ibf e AlXe & & PS By HRHS
etk 7Hgstel v AS5E PHEN
#(g/sec)dl| 365UE Fato AHAsIALh. 19 4
-2 dlA= 7} e B NPSo| Fibfifime] 48
Bl dE 7ld =g TAIEHRY. Bade
2 Kt WA= NPSo) 2% mge AH
9 3P e} el e %‘%k% X1 RS &
Ao, e HmYel wES A BiFA
NPS 44 BRI} vhEA °1—r°121°¥§}—§— SIS
pi=8

B 4-4 59721 @4=7)7ke) NPS o 5-agke} vl w (w9 : kg/ha/year)

SS BOD CoD TN
CASE1.|895.2(48%) | 110.9(32%) | 497.7(38%) | 40.8(39%)
7,89 |CASE2.|984.4(52%) | 233.7(68%) | 818.7(62%) | 67.2(61%)
A 1879.6 344.7 1316.4 108.0
CASE1.]2099.4(69% )| 235.2(55%) [1064.7(60% )| 58.2(40%)
969 [CASE2.|954.0(31%) | 195.5(45%) | 713.8(40%) | 89.8(60%)
A 3053.4 430.7 1778.5 148.0
H 4-5 NPS Ju|gstada) PS dn|is)
AMNUAL error R LoD (% Mrs 2ro] vl (39 © kg/ha/year)

SS | BOD | COD | TN

NPS | 4933 | 775 | 3090 | 257
PS 7182 | 5376 | 7467 | 943
dE% (12115 6151 |10557 | 1200

PERCENT FPOLLUTANTS

7@ 4-2 NPS st PS Wujpsiaie) 2447

5. % @
Ao 2E BE fulivibkol Aol NPS Hfifk:

& Washr] Hske] Mo 2 Mk v

et AL AAAo R Ads] Fdsit. 1
2y, dAR 2 KA Kitie] BiE W
#og [mFEe ERZ At NPS Hipe]
PR RS RIS, YRR EHMEE &
Zol7k ek, rejnz o] F bA| FIiHE HES



Bl fldted B BHgEolA ool e 9WAl
o] AEHHE AAEte, HE H[E&E M LE o
2] i) mE-THYpE ARG 2 R
Q) HRanR] NPSel HAl 2 Fh HsiEe 44
o] 7b&dt WekE Aldsart.

A BT BT TRkl WS AT ke o
=3

1 Bfie] s 2 BB RGRE &
= AfifK) o] HhE. oluf NPS iH34yel wisk
A (first—flush  effect) & sty ¢3o
Feit BEFIARel 11 A (CASE 109 &2 74
$-(CASE 2)9) sl 24tz of 25 & +4.

2. 1.o] A& AHE, 2z A9-9 vtk B HAEKY
g3 SWMM gifle] #gis.

3.7 Ao HMS) KBS AT EM B RS
=}

4. 3.2 FENEHRES 2.9 mEE SWMM Al
of tiddted, Zt A¢ ¥z Sl A SUIgR
I ffiEdigRe] E5.

5. R BEH RS b B8
et PRiar 204

6. FHRG| WE FRle] oe T3 WE LREA
fil B LSRR B 2] (olki A 4.

7. ?)fiﬁﬁ-‘?l thd 7t HEEMERS] s B8 4 A
¥ PSRN 2 HY BEdbige] 244,

8. 7.9 EMiSHT BERE 6.9A AT [nlkgel
elsld] HyamRl NPS Hlkfifig 2 NPS
FILEM R .

9. HY¥w5l, PS HEM Ry NPS Ib#iEe #
BMGE AT

NPS Higap e

(2 £ x &

1. &84H(1989),“ 3 #8882 AMe

2. F8(1988)," s}, FE2Z}, Mg

3. &84, HAHE, o)FEH(1992),  EAIES A x|

E AT JsAE Ala" B4 2 dAvHe A

u gk ak g w, A

4. AAM, $89(1993),“SWMM &8 o]ed &
A< 42 2 NPS 998 w2 EJ"J‘&%—’F
E3t57) A 26 W A3 5, B2}

5. #Hol4:(1991), “HUHF Uy Ao B o

263 H4% 19934 128 95

T, IR AT 3], 18
ZA28H(1992), “vdY e A& e uiE o] #
3 A7, atediatin Aabekel=i

7. Bruwer, C.A.(1981), “Water Quality Interac-
tions of Three Successive Urban Storms”, Sec-
ond Int.Conf. on Urban Storm Drainage,Urbana,
Illinois USA

8. Hall, H.J.(1984), “Urban Hydrology”,
Applied Science Pubishers Inc

9. Huber, W.C. and Dickinson, R.E,(1988) “Storm

: User’s Manual(Ver.

Elsevier

Water Management Model
4)”, Environmental Research Laboratory

10. James, C.5.(1981),”Estimation of Urban Flood
Hydrographs”,Second Int. Conf. on Urban Storm
Drainage, Urbana, Illinois USA

11. Kidd, C.H.R.(1978), “Rainfall-Runoff Processes
QOver Urban Surfaces”, Proceedings Inter—nation-
al Workshop held at the Institute of Hydrology,
Wallingford, UK

12. Loehr, R.C.(1974),
parative Magnitude of Non-point Sources”, J.
Water Poll. Control Fed. (WPCF), 46(8); pp
1849-187113. Maeister, J.F. and Kefer, S.(1981),

“Stormwater Quality from an Urbanizing Water-

“Characterictics and Com-

shed”, Second Int. Conf. on Urban Storm Drain-
age, Urbana, Illinois USA

14. Sartor, J.D. and Boyd,G.B.(1972), “Water Pol-
lution Aspects of Street Surface Contamina-
tions” ,EPA-12-72-081,
tion Agency, USA

15. Wanielista, M.P., et.al(1976),
Effect on Water Quality”, Florida Technological
University, Orlando. Fla, USA

16. Wanielista, M.P.(1978), “
ment,Quantity and Quality”, Ann Arbor Science

17. Weibel, S.R., et. al(1964), “Urban Land Runoff
as a Factor in Stream Pollution”, J. Water Poll.
Control Fed.(WPCF), 36; pp 914-924

18. Yen, B.C.(1978),

sign”, Water Resources Center of the Univ. of 1I-

Environmental Protec-

“Nonpoint Source

Stormwater Manage-

“Storm Sewer System De-

linois, Urbana
19. BA#5(1989), “iljI1FHE #kT”
(Ha:79 10



