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ABSTRACT

The quality of stormwater runoff has been a major concern in water quality pre-
servation. Characteristics of heavy metals and conventional pollutants in surface
runoff from industrial complex, during the first flush. were not completely understood.
Generally, separated sewer system is known for their water quality with untreated
wastewater during storm events.

In this study. the quality and characteristics of surface runoff from the industrial
complex were investigated. The target area in the industrial complex catchment was
divided 4 sub-areas, and the quality of stormwater runoff from the selected drainage
areas was investigated using a grab sampling method.

The petro-chemical industry and the junkyard discharged relatively high concen-
tration of conventional pollutants, such as BOD, COD. S8, and TN through the first
flush runoff samples. On the other hand. a higher level of heavy metals was found in
the first flush runoff from the metal-mechanical industry and the scrap storage yard.
For metals, Fe, Zn and Cu were the most prevalent species found in the first flush
runoff from all sites for every surface runoff samples, while Pb, As, Cd, Cr and Ni
were the least prevalent species and Hg was not found in any sample at any site.

These results suggest that the nature of pollutants in surface runoff from the
industrial complex was related to the type of industry, and the concentration of
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pollutants was determinated by the degree of exposed pollutant sources and the
¢ Stormwater,

characteristic of rainfall events at the sites.
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Fig. 1. Typical investigation steps.
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Fig. 2. Sampling equipment in a gulliy-hole.
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Table 1. Characterization data and sampling dates for the study site

. Site Imperviousness | Slope | Exposed Sampling Dates
Group Site ID Area(m?) (%) (%) Material
T % e Storm 1 Storm O Storm I
Metal Industries M 31,582 80 <5 Yes 4/22/98 6/19/98 7/9/98
Chemical . .
Industries C 11,655 95 <5 No 4/22/98 6/19/98 7/9/98
Junk Yards JY 33,052 80 <5 Yes 4/22/98 - -
Domestic D 65.824 90 <5 Yes - 6/19/98 | 7/9/98

*Chemical material was enclosed by a vessel



Table 2. Stormwater sampling parameters
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Sediments/Solids
- Total Solids (TS)
- Fixed Solids (FS)
- Volatile Solids (VS)
- Suspended Solids (SS)
- Volatile Suspended Solids (VSS)

Nutrients
- TP
- POS-P
- Total Khildal Nitrogen(TKN)
- Organic Nitrogen
- NH4"-N
- NO2,-N
- NO3s-N

Organics
- Volatile Organic Compounds (VOCs)
* Pyrene, Benzene. Toluene
- Phenols
- n-Hexane

Metals
- Arsenic
- Cadmium
- Chromium (total)
- Copper
- Lead
- Mercury
- Nickel
- Zinc
- Ferric
Bacteria
- E. coli
Others
- Rain
- Flowrate
- pH
- Biochemical Oxygen Demand (BOD)
- Chemical Oxygen Demand (CODc,)
- Dissolved Oxygen (DO)
- Color
- Conductivity

Table 3. Characterization data for the study on storm event

\w Dry Period Total Rain Rainfall Intensity Mean Rainfall Duration

Storm (days) (rmm) {mm/hr) Intensity (mm/hr) (hours)
Storm 1 10 26.5 5.3 2.94 9
Storm I 5 76 3.4 0.95 8
Storm I 1 70 2.6 0.39 18
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Fig. 3. Fraction of total solid at various
sampling sites.
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Fig. 4. Percentage of fixed solids at each
site.
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sampling points.
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Fig. 11. Concentration of zinc at various
sampling points.
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Table 4. Concentration of others sampling parameters

Storm [ i} o
Site 1D
W\ M c JY M C D M C D
Pb 360 560 400 0 50 0 0 0 0
As 15 8 6 0 0 0 0 0 0
Heavy Metals Cd 9 0 0 0 50 0 0 0 0
Cr 110 20 50 0 0 0 0 0 0
Hg 0 0 0 0 0 0 0 0 0
Ni 230 0 0 ¢ 320 800 0 0 0
Pyrene 0 0 0 0 0 0 0 0 0
VOCs Benzene 0 0 0 0 0 0 0 0 2
Toluene 2 0 0 0 0 0 0 0 0
E coli | MPN/100mL | 1.3x10° | 0.3%10°| 2.8x10* [ 0.6%10°| 1.3x 10" | 5.6x10°| 3.0x10"| 5.0x10° | 8.0x10°
o - - == | SS. TN %9 dutedadEEe] 2 AFHUD
1] L] Ave. 98.9 % 1A - FEAY, A oA AHoAME Fe, Zn,
S 812%  |Ave 869% Cu §9 34350 n¥E2 YL o9
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I oL BNE AEHA Ggich
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. . E SEEY R0 gutedy s Hoy U Aes
Zn Cu Fe ebwte, #2442 8 (Whatman GF/C, 1.2¢m)
Fig. 12. Percentage of heavy metals with B ol8¥ 2ggde] TAUA B71E T4 AN
constituents larger than 1.2um in 717t @3 T AR % gerln w2
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