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SOLIDS (SUSPENDED, SETTLEABLE) AND TURBIDITY

CRITERIA
Freshwater fish and other aquatic life:
Settleable and suspended solids should not reduce the depth
of the compensation point for photosynthetic activity by more
than 10 percent from the seasonally established norm for
aquatic life. .

INTRODUCTION:

The term "suspended and settleable solids" is descriptive of
the organic and inorganic particulate matter in water. The

equivalent terminology used for solids in Standard Methods (APHA,

1971) is total suspended matter for suspended solids, settleable
matter for settleable solids, volatile suspended matter for
volatile solids and fixed suspended matter for fixed suspended
solids. The term "soiids’". is used in this discussion becaus.e of
its more common use in the water pollution control literature.

RATIONALE =

Suspended solids and turbidity are important parameters in
both municipal and industrial water supply practices. Finished
drinking waters have a maximum limit of lturbidivty unit where
the water enters the distribution system. This limit is based on
health consideratiéns as it relates to effective chlorine
disinfection. Suspended matter provides areas where
microorganisms do not come into contact with the chlorine
disinfectant (NAS,1974). The ability of common water treatment
processes (i.e.,coagulatioh, sedimentation, filtration, and
chlo,rination) to remove suspended matter to achieve acceptable .
final turbidities is a function of the composition of the

material as well as its concentration. Because of the variability



of such removal efficiency,'it is not possible to delineate a
general raw water critérion for these uses.

Turbid water interferés with recreational use and aesthetié
enjoyment of water. Turbid waters can be dangerous for swimming,
espécially if diving facilities are provided, because ofthe
possibility of unseen subﬁerged hazards and the difficulty in
locating swimmersvin danger of drowning (NAS, 1974). The less
turbid the water the more desirable it becomes for swimming and
other water contact sports. Other recreational pursuits such as
boating and fishing'will be adequately protected by suspended
solids criteria developed for protection of fish and othei
aquatic life. |

Fish and other aguatic life requirements concerning suspended
solids can be divided into those whose effect occurs in the water
column and those whose effect occurs following sedimentation to
the bottom of the water body. Noted effecté are similar for both
fresh and marine waters.

‘The effects of suspended solids oﬁ fish have been reviewed.by
the European Inland Fisheries.Advisory Commission (EIFAC, 1965).

This review in 1965 identified four effects on the fish and fish

food populatibns, namely:

(1) by acting directly on the fish swimming in water in which
solids are suspehded, and eitherbkilling them or reducing
their growth rate, resistance to disease, ebéJ

(2) by preventing the successful development of fish eggs and

larvae;

(3) by modifying natural movements and migrations of fish;




’ .

(4) by reducing the abundance of food available to the

fish;. «a

Settleable matefials which blanket the bottom of water bodies
damage the invertebrate populations, block gravel spawning beds,
and if organic, remove dissolved oxygen from overlying waters
(ELFAC, 1965; Edberg and Hofsten, 1973). In a study downstream
from the discharge of a rock quarry where inert suspended solids
were increased to 80 mg/L, the density of macroinvertebrates
decreased by 60 pervcent while in areas of sediment accumulation
benthic invertebrate populations also decreased by 60 percent
regardless of the suspended solid con.c'antra'tions (Gammon, 1970) .
similar effects have been reported downstream from an area which
was intensively logged. Major increases in stream suspended
solids (25 ppm turAbidity upstream versus 390 ppm downstream)
caused smothering of bottomAinvertebrates, reducing ofganism
density to onlgf 7.3 per square foot Vel‘Sﬁ'S 25.5 per square foot
upstraam (Tebo, 1955) . |

When settleable solids block gravel spawning beds which

~contain eggs, high mortalities result although there is evidence

that some species of salmonids will not spawn in such areas

(EIFAC, 1965).

It has been p'ostﬁléted‘that silt attached to the eggs
prevénts sufficient exchange of.oxygen and carbon dioxide between
the egg and the overlying water. The important variables are
particle size, stream velocity, and degree of turbulence (EIFAC,

1965) .



Deposition of ofganic materials to thé bottom sediments can
cause imbalances in stream biota by increasing bottom animal
density principally worm populations, and diversity is reduced as
pol lution-sensitive forms disappear (Mackeﬁthun,lQTﬂ. AlgaeA
likewise flourish in such nutrient-rich areas although forms may
become less desirable (Tarzwell and Gaufin, 1953).

'Plénkton{and inérganic suspended métérials reduce light
penetration into the water body, reducing'the depth of thephotic:
zone. This reduces primary production and decreases fish food.
The NAS commitee in 1974'recommended'that the depth of light
penetration not be reduced by more than 10 percent (NAS, 1974).
Additiohally, the near surface waters are heated because of the
greater heat absorbency of the particulate,material which tends
to stabilize the water column and prevents vertical mixing (NAS,
1974) . Such mixing feductions decrease the dispersion of
diSSoived oxygen and nutrients>to lower portions of the water
body . |

One-partially offsetting benefit of suspended inorganic
material jjxwéter.is the sorpﬁion.of organicrnaterials such as
pesticides. Following this sorption process subsequent
Sedimentationnéy‘remove'thesenmterials from the water column
into the sediments (NAS, 1974) . |

Identifiable effects of suspénded solids on irrigationﬂase of
water include the formation of cruéts on top of the soil which
inhibits water infiltration and plant emergence, and impedes soil
aeration; the formation of films on plant leaves which blocks

sunlight and impedes photosynthesis and which may reduce the




marketability of some leafy crops like lettuce, and finally the
adverse effect on irrigation reservoir capacity, delivery canals,
and other distribution equipment (NAS, 1974).

The criterion for freshwater fish and other aquatic Lifears
}essentially that proposed by the National Academy of Sciences and

the Great Lakes Water Quality Board.

(QUALITY CRITERIA FOR WATER, JULY 1976) PB-263943
SEE APPENDIX C FOR METHODOLOGY



