shipyards was 0.34 and 0.49 parts per million,
respe .. vely

Laboratory analysis of total and dissolved

o tm——————
fractions (passing 0.45 micron filter) of field

samples confirmed that the highest percentage of
metal contamination in  wastewater  was

contributed by suspended solids. Dissolved metal
contamination was relatively low. Based on the
average values for total and dissolved metals in
boatyard wastewater, analysis showed that
_suspended solids accounted for 97 percent of the

copper, 94 percent of the lead and 83 percent of

the zinc. A similar analysis for shipyard
wastewater indicated that suspended solids
accounted for 94 percent of the copper, 80 percent
of the lead and 91 percent of the zinc.

Chemical oxygen demand (COD) was used as a
rough measure of the biodegradable organic
content in the wastewater. The survey data
showed the average values of COD in
hull-washing wastewater to be of the same

magnitude” as” COD in a dilute sewage

PERCENT
OF COPPER

60 - B
40-
20 -

0 -

wastewater. This COD concentration can produce
“Tow oxygen conditions and decay odors and gases
in the wastewater that is not treated. This result
was confirmed in the field. A%QQQ

_is contributed 1 mostly by wastewater suspended
solids, comprising 80 percent of shipyard
wastewater COD and 90 percent of boatyard
wastewater COD.

Two particle-size/ settling experiments were
Jpertormed on boatyard and shipyard composite
samples. The experiments Telated particle size, as
a function of settling time, to the concentration of
metals in wastewater. Figure 2-1 illustrates that
-particles less than_ . 60 microns in diameter
contribute 80 to 90 percent of the copper
contamination in suspended solids. Particles less
than 20 microns in diameter contribute about 50

ercent of the copper. This finding is im ortant
since particles of this size settle out of solution
slowly, making simple settling an ineffective
means of treatment,

Less Less Less Less
tn.an 60 than 30 than 15 than 8
microns microns microns microns

than 4
microns microns

RANGE OF PARTICLE SIZE

Figure 2-1: Percent of Copper Versus Particle Size -
Boatyard Pressure-washing Wastewater Sample
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