
Figure 1-3a–b (a) Filamentous algae, diatoms, bacteria, and organic debris in Lake Bloomington
water. Micrograph illustrates the wide distribution of particle sizes and shapes in lake water. Large,
fluorescing particles are algae and diatoms (10 to 40 mm); smaller fluorescing dots are, primarily,
bacterial cells (1 mm); (b) Micrograph of Lake Bloomington water reveals fragile diatoms
(Asterionella), algal filaments, numerous bacterial cells, and loose particle aggregations. The
flocculent extracellular excretions of microorganisms may entrain numerous smaller particles.
Loose and fragile aggregations may be disrupted by passage through capillaries of particle counting
devices.



Figure 1-3e–f (e) Turbid Evergreen Lake water with inorganic solids and abundance of bacterial
cells; (f) Evergreen Lake water with aggregations of debris attached to algal filaments. Smaller
particles appear to be flocculated by extracellular polymers secreted by algae.

Figure 1-3c–d (c) Dinobryon colony in lake water; (d) Disintegrating Daphnia in lake water
colonized by numerous bacterial cells (small orange dots).



Figure 1-3i–j (i) Algal filaments showing well-defined cells enclose macroinvertebrate; ( j) Fecal
matter in gut of Daphnia. Small, motile aquatic crustaceans with entrained microscopic organisms
passing through treatment constitute particles of potential health significance.

Figure 1-3g–h (g) Sheaths of filaments contain large numbers of algal cells; (h) Mat of algal
filaments entrain grazing zooplankter.



Figure 1-3k–m (k) Application of powdered activated carbon and coagulants to lake water results in
formation of flocs with embedded carbon (black) and microorganisms (yellow); (l) Well-defined floc
formed in softener shows near complete entrainment of micrometer-sized particles; (m) Fragile flocs
in softener effluent show entrained bacteria, algal filaments, inorganic debris, and precipitates formed
during softening in a matrix of magnesium hydroxide.



Figure 1-7a Calcium carbonate crystals (green) dominate particles found in the recarbonation basin
and, hence, filter influent.

Figure 1-8a–c (a) Planktonic bacterial cells predominate in filter effluent. Unprotected bacterial
cells are believed to be most susceptible to action of disinfectants; (b) Cluster of calcium carbonate
crystals are occasionally found in filter effluent. Crystals in filtered water do not appear to harbor
microorganisms; (c) Discolored (stressed) bacterial cells observed in filtered water following final
disinfection.



Figure 4-3a Material rinsed from filter media indicate abundance of attached growth of bacterial
cells and filaments largely embedded in slime.

Figure 5-23a,b (a) Bacterial filaments extending from GAC granule surface. Stalked bacteria that
project from surface may aid in the attachment of microscopic particles to GAC granules. (b) Bacterial
colonies on GAC granule surface. Patchy microbial growth on the surface of GAC granule utilize
adsorbed organic substrates.



Figure 5-23c–e (c) Diatoms, bacteria, carbon fines detached from GAC. Rinse water from GAC in
service for an extended period reveals a large diversity of organisms as well as carbon fines.
(d) Bacterial rods and filaments detached from GAC. Rinse from GAC indicates growth (cell division)
of large bacterial cells and formation of long filaments. (e) Bacterial cells and filaments dislodged
from filter sand. Although less than from GAC, rinse water from sand shows substantial accumulations
of microorganisms and aggregations in detached slime.



Figure 12-10a Comparative microscopic examination of GAC extracts with time in service (400x
magnification). Row 1. Few fluorescing particles were observed on the extract from virgin GAC.
Row 2. After one year, numerous bacterial cells, filaments, algae, diatoms, CaCO3 crystals in gelati-
nous matrix. Row 3. After two years, abundance of unicellular and filamentous bacteria in gelatinous
matrix; possible senescent filament.


