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Fastan den losta fasen ar den mest tillgangliga for biologiskt 
liv, ka.n metaller bundna till suspenderade amnen vara svagt 
bundna och darfor relativt latt bli losgjorda. Sediment kan 
fraktioneras genom sekventiell kemisk extraktion och trots att 
extraktionsmedlen inte ar fullstandigt selektiva kan jonutbytbar 
metall, karbonater, metallhydroxider, organiskt bunden metall 
och restfraktioner separeras. 

Alternativ till specieringsstudier har omfattat matematiska 
modeller, teoretiska och laboratoriestudier av ytfenomen, 
laboratoriesimuleringar och b1andningsexperiment. Dessa studier 
har givit en del kunskap om mekanismer for tungmetalltransport 
mel1an de olika faserna. 

En forsta.else for betydelsen av metallorganiska bindningar kan 
uppnas genom att bes tamma komp1 exbi ndn i ngskapaci teter och 
stabi1itetskonstanter mellan organiska 1igander och metal1er i 

naturliga vatten. Flertalet metoder har baserats pa komp1exomet­
risk titrering av fria meta11joner, typexempel koppar, tillsam­

mans med provet. Den icke komplexbundna metal len analyseras med 
ASV och komplexbindningskapaciteten och den aktuella stabilitets­
konstanten beraknas fran den resulterande titreringskurvan. 

Baserat pa tidigare arbeten foreslas ett specieringsschema for 
rutinanalys av dagvatten och liknande fororenade vatten. Den 
losta fasen separeras i tre fraktioner: elektrokemiskt til1gang-
1ig, Chelex-utbytbar och ko11oidal. Koncentrationen av metal1 i 
varje fraktion beror pa komplexbindningar. Den suspenderade 
fasen separeras ocksa i tre fraktioner: utbytbar, karbonat och 
metallhydroxid samt organisk. Metallnivan i dessa fraktioner 
avgor hur latt metaller frigors till den losta fasen. Fordelar 
och problem med denna metod diskuteras narmare i rapporten. 
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The evaluation of metal toxicity in aquatic systems is of 

prime concern particularly where receiving water standards or 

quality objectives might be endangered from chronic accumulative 

emissions. It is now generally accepted that total levels of 

heavy metals do not provide a sufficient perspective of their 

likely toxic effects to organisms and that a better knowledge 

is required of the different metal forms associated with 

specific discharges 0 The objective of this report is to provide 

a review and assessment of approaches that have been adopted to 

the determination of the physico-chemical speciation of heavy 

metals. Speciation schemes are intended to differentiate the 

heavy metals into fractions dependent upon their physico-chemical 

properties and a satisfactory speciation scheme should allow 

identification and evaluation of both toxic and geochemically 

mobile heavy metals. Most schemes that have been developed 

have been applied to relatively clean, unpolluted waters and are 

often too elaborate for routine analysis. A more rapid, but 

still meaningful, scheme will be presented at the end of the 

review following an assessment of a number of differing approaches 

to speciation analysis. 

1 0 1 

The impact of polluted waters from non point sources, including 

urban surface runoff, on receiving waters is considered by many 

workers to be a serious cause for concern o Considerable variation 

and inconsistency in the reported concentrations and loadings of 

heavy metals in storm runoff discharges present considerable 

difficulty in evaluating stream impacts as well as in pipe 

heavy metal kineticso 

Urban surface runoff may include any pollutant or natural material 
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that is available for transport within the catchment area. In­

creased urban surface impermeability results in both increased 

runoff and heavy metal loadings. The degree of industrialisation, 

vegetation and animal populations within the urban catchment will 

also affect pollutant contributions. 

In spite of the potential variety of contributing sources within 

the urban catchment three main inputs can be identified. 

1.1.1 Wet and Dry Atmospheric Deposition 

Significant quantities of heavy metals have been reported in 

urban rainwater (Malmqvist and Svensson 1977, Cawse 1974) and 

certainly urban traffic contributes large quantities of lead and 

other heavy metals to the immediate environment (Harrison et aI, 1981)0 

It has been shown that even in relatively unpolluted areas, rainfall 

and dry dustfall may well be a major contributing source of heavy 

metals in stormwater runoff (Randall et aI, 1978). 

10102 Urban surfaces 

This non-point source makes an important contribution of heavy 

metals to urban runoff. Automobiles have been conclusively 

identified as one of the major contributors (Newton et al 1974, 

Bryan 1974). Christensen and Guinn (1979) reported the average 

deposition rates of metals on road surfaces to be 0.003 g Zn/vehicle 

km. and 000049 g Pb/vehicle kmo An accumulation on the road 

surface between storms is to be expected with the rate of metal 

build-up being related to traffic density and type, duration of 

the antecedant dry period as well as the season of the year. In 

Scandinavia copper and zinc are commonly used in roofing and 

guttering and their corrosion may generate large amounts of these 

metals (Malmqvist and Svensson, 1977)0 

101.3 Sub-Surface Deposition 

This category includes in pipe deposition and gully pot accumulat­

ionso According to Mance (1981) in pipe sediments generally 
-1 -1 accumulate at a mean rate of 17.15 g sediment m day and 

- 2 -



metals may accumulate at a proportional rate. Harrop et al 

(1983) have reported greatly enhanced levels of heavy metals 

in gullypot sediments, particularly in the finer fractions. 

There is evidence to suggest that elevated levels of metals occur 

in gully pot sediments over and above those which are characteristic 

of the road surface, this is particularly noticeable in the finer 

size fractions (Harrop et al 1 9B3); __ 

1 ,,2 

It is not fully understood how urban heavy metal source loadings are 

reflected in the stormwater discharges at the outfall of the 

catchment pipe system. Certainly a first flush of highly turbid 

water, with a duration of some twenty to thirty minutes, has been 

observed at the beginning of storm events (Wilkinson 1956). 

Ellis (1982) has discussed the importance of the time of concen­

tration for the catchment which he considers explains the lack 

of first flush noted in some storm events. From these obser-

vations heavy metals might be expected to be concentrated in the 

first part of the storm event (Mance 1981) 0 This assumption is 

also based on the strong affinity of metals for stormwater suspended 

solids (Bourcier and Sharma 1980, Urbonas and Tucker 1980, Wilber 

and Hunter 1980) which often parallel the storm hydrograph. 

However, this assumption has largely been refuted by direct 

measurements throughout individual storms (Revitt et al 1981). 

This apparent discrepancy in views would suggest that metal inputs 

are being delivered from a variety of sources and are being 

mobilised at different rates and at different times during the 

storm event and are thus loaded on to the hydrograph at different 

timeso 

Many of the heavy metal studies which have been carried out do 
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