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Abstract : Litter wastes on highway runoff are gradually being considered one of the major pollutants of concern in
protecting the integrity of receiving waters for beneficial use. The California State Water Resources Control Board has
identified in their 303(d) list at least 36 water bodies where trash or litter is considered a pollutant of concern. The first TMDL
adopted by the Region 4 (Los Angeles area) of the California State Water Quality Control Board was for trash in the Los
Angeles River. The first flush characteristic study was developed to obtain first flush water quality and litter data from
representative stormwater runoff from standard highway drainage outfalls in the Los Angeles area. Total captured gross

pollutants in stormwater runoff were monitored at six Southern California highway sites over two years. The gross pollutants
were 90% vegetation and 10% litter. Approximately 50% of the litter was composed of biodegradable materials. The event
mean concentrations show an increasing trend with antecedent dry days and a decreasing trend with total runoff volume or
total rainfall. Event mean concentrations were ranged 0.0021 to 0.259 g/L for wet gross pollutants and 0.0001 to 0.027 g/L for
wet litters. The first flush phenomenon was evaluated and the impacts of various parameters such as rainfall intensity, drainage
area, peak flow rate, and antecedent dry period on litter volume and loading rates were evaluated. First flush phenomenon was
generally observed for litter concentrations, but was not apparent with litter mass loading rates. Litter volume and loading
rates appear to be directly related to peak storm intensity, antecedent dry days and total flow volume.
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Fig. 1. Percentage of eight impacting parameters to waters in California.
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Fig. 2. Locations of monitoring sites.
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Table 1. Monitoring site descriptions

Site Site Post ADT No. of Drain Catchment Approx. %
Name Location Kilometers (cars/day) Inlets Area(ha) Impervious(%e)
UCLAI1 101 Freeway 29.2 328,000 1 13 100
UCLA2 405 Freeway 53.6 260,000 1 1.7 95
UCLA3 405 Freeway 49.7 322,000 1 04 100

URS6-20F 60 Freeway 8.2/25.1 216,600 1 0.2 100
URSS8-23C 605 Freeway 9/9.6 229,000 1 0.3 100
URS23 210 Freeway 29.8 122,000 20 2.9 100

(a)

G B AFE AE5EE FS FEF 2 A9 29
£ WA)El7] fele] SR e 2 A California
o] REERA FE2HE HFHLEED A 2 AR A
Zoid, = HZF=eHBest Management Practices, BMPs)
o] Add B yjs/dd 8= Holdh E dAF= 2000-
20023 F<F A 17709] AAbEel st 6719 B
AL HAAst] #3319} Southern Californiall] #=7)
AL Fig. 20 Yeiy glen, AAg 54 9 7|8 Age
Table 19| Ae]slch

IEEZ FEZAYL Los Angeles oM E 53] L4E
Aol f&o] Bwm Ao FAZE EAste AYLS A
Aot ZF AFE 3% W AEA &3S (Average Daily
Traffic, ADT)= 2¥EE #3d FAHHY FFE v|X
A Hlez 712EHQ EHYEo|n EEFEL Y /5
ol 4L AR F8F FEow A} =A} F
Aok 71RFH R4} 5 gE] Z P Fg-
2 FEHe 292 #F ZUEHFP L FYsge,
A B 1R 992 B9 #EY 55 2 fEx
AEFHez 234t ZJUEY FAY AR FE2E
#7189 Ratg L /F3F Ay ol &Sk

7S Al ZE AFCAA AFHE A2 F ¥ H7E
(Gross Pollutants)2 HE3Igom, o) Fdulel g7
2 NE AAEL TPSE Folth vFPLYE HIES A
Hzl7] 98 mUEY Z2ade Fexrd #7780 o

=

=

(b)
Fig. 3. Highway outfall modifications for litter collection [(a): Relatively larger outfall with dual-litter bag arrangement, (b)
Litter collection bag strapped around metal collar extension].
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Fig. 4. Litter polluto- and load-graphs (with hydrograph shown
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Table 2. Statistical summary of normalized litter for all data during the 2000-2002 monitoring season

o Gross Pollutants Litter Biodegradable Non-biodegradable
Parameters M";‘;:‘e):"g Wet Wet Dry Dry Dry

Weight ~ Volume  Weight  Volume  Weight Volume  Weight  Volume  Weight  Volume

(kg/ha) (L/ha) (kg/ha) (L/ha) (kg/ha) (L/ha) (kg/ha) (L/ha) (kg/ha) (L/ha)

UCLA2 0.302 0412 0.02 0.088 0.01 0.082 0.005 0 0.005 0

UCLA3 0.625 1.875 0.221 0 0.104 0 0.036 0 0.034 0

Minimum URS6-20F 0.35 24 0.033 0.5 0.012 0.4 0.01 0.249 0 0.1
URS8-23C 0497 2.833 0.172 09 0.084 0.934 0.053 0.6 0.031 0.334

URS23 0.407 1.793 0.066 0.345 0.03 0.145 0.008 0.072 0.007 0.072

UCLA2 49.42 35.76 1.38 2294 0.9 10 0.37 4.41 0.39 4.71

UCLA3 11.45 325 0.88 575 04 7 0.35 5 0.21 4.75

Maximum  URS6-20F 80 292 6.8 52 4.17 39.3 2.6 19.7 1.15 12.8
URS8-23C 43.33 82.33 7.7 21.73 6.07 26.37 23 11.33 331 12.37

URS23 20.77 50 222 8.97 1.3 8.97 0.58 4.14 0.63 4.66

UCLA2 9.28 10.76 0.46 3.69 0.3 2.75 0.09 0.57 0.13 0.6

UCLA3 534 12.81 0.49 2.28 0.25 2.6 0.14 1.31 0.1 1.05

Mean URS6-20F 18.63 73.46 1.58 10.03 0.85 8.38 0.54 4.86 0.24 2.62
URS8-23C 13.97 23.78 231 8.66 1.62 7.9 0.67 345 0.85 3.93

URS23 5.88 17.65 0.59 2.63 0.33 2.69 0.14 1.09 0.13 1.25

UCLA2 14 13.12 0.44 6.56 0.3 3.53 0.12 1.23 0.16 1.33

UCLA3 3.02 8.82 0.22 1.88 0.1 222 0.08 1.37 0.06 1.28

;g‘:gﬁi URS6-20F  26.7 9371 229 1763 141 1329 088 6.94 0.39 424
URS8-23C 17.22 30.85 2.88 10.43 23 9.67 0.88 4.09 1.26 4.59

URS23 7.45 17.54 0.77 3.07 045 3.12 0.21 1.57 0.23 1.7
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Table 3. Coefficient determination and statistical summaries.

Parameters € a b R2 Durbin-Watson D
Wet gross pollutant 0.0239 0.206 -0.408 0.500 2.009
Wet vegetation 0.02056 0.215 -0.387 0.490 1.964
Wet litter 0.0016 0.360 -0.683 0.790 1.933
Dry litter 0.00095 0.354 -0.694 0.770 2.061
Dry biodegradable litter 0.00061 0.245 -1.034 0.570 1.676
Dry non-biodegradable 0.00032 0.336 -0.408 0.590 2.252
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