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Is Rooftop Runoff Really Clean?

runoff from different roof surfaces. Conven-

tional wisdom holds that roof runoff isrela
tively clean. Its use as drinking water in rainwater
cisternsystemsiswell known. Inother areas, managers
maintain that cleaner roof runoff should be treated
differently than runoff from dirtier parking lots and
roads. Thisview issupported by extensive monitoring
data for severa conventional pollutants such as sedi-
ment, nutrients, organic matter, and possibly bacteria.

However, according to recent studies, rooftop run-
off isnot cleaner with respect to dissol ved and parti cu-
late metals such as copper, lead, and especidly zinc.
Thomas and Greene (1993) sampled runoff from two
kinds of roof surfaces at urban and industrial areasin
Armidale, New SouthWales (Australia). Good (1993)
monitored runoff from five different roof surfacesina
sawmill /wood processing plant on the coast of Wash-
ington. Bannerman and hiscolleagues(1993) examined
roof runoff samplesfromresidential, commercial, and
industrial sitesin Wisconsin.

Monitoring results are compared in Table 1. As
shown, industrial roofshad zinclevel sthat weretwo to
20timesgreater than other urban sourceareasand often
exceeded acutetoxicity for aquaticlife. It appearsthat
galvanized roofing materialsareaprimesourceof zinc
in the urban landscape. Roofing materials, paints, and
coatings are al so suspected of being important sources
of copper and lead aswell. Roofswith copper flashing
werefound to have copper and lead concentrations up
to six to eight times greater than galvanized roofs.

Good (1993) al so conductedtoxicity studiesonroof
runoff fromtheindustrial siteinWashingtonandfound
that several sampleswereacutely toxictorainbow trout

T hree recent papersinvestigated the quality of

in bioassays. The toxicity was attributed to the rapid
corrosion of galvanized metal roofs and the leaching of
zinc and other contaminants. It was also thought that
tar-covered roofs were a source of copper. Although
Good' sstudy only looked at thefirst flush fromrooftops,
there was evidencethat toxicity remained high for up to
three hours after the start of astorm. Taken together, the
studies suggest that the perception that roof runoff is
alwaysasourceof relatively cleanwater may not always
hold true when industrial roof surfaces are considered.
Galvanized roof coatings, in particular, appear to be a
major source of zinc and other metalsin the urban land-
scape.

The rooftop monitoring studies raise the intriguing
possibility that the use of aternative roofing or roof
coating materialscouldresultinlower pollutant loadings.
Thus, a pollution prevention approach that avoids or
minimizestheuseof metalsinroofing materialscould be
anattractivesol ution. Further researchintometal loading
fromurbanroof surfaceswill behel pful indesigningthese
new roof surfaces.
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Table 1: Metal Concentrations in Stormwater Runoff From Different Roof Surfaces in

Australia, Washington, and Wisconsin (Concentrations in pg/l)

Ref. Land Use (N) Roof Type Copper Lead Zinc
2 Industrial (1) Rusty Galvanized 20 302 12,200
2 Industrial (2) Old Metal Roof (a) 11 10 1,980
2 Industrial (1) Plywood W/Tar Paper 166 11 877
2 Industrial (1) Tar Roof w/Aluminum Paint 25 10 297
2 Industrial (1) Anodized Aluminum 16 15 101
3 Industrial (8) Galvanized Iron ND ~100 ~3,600
3 Industrial (8) Concrete Tile ND ~90 ~1,600
3 Urban (8) Galvanized Iron ND ~10 ~50
3 Urban (8) Concrete Tile ND ~50 ~200
1 Residential (18) Shingles w/ Gutters 15 21 149
1 Commercial (3) Flat Roof 9 9 330
1 Industrial (3) Flat Roof 6 8 1,155
4 All (2,300) Stormwater Runoff 3 140 160
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