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however, this is difficult to measure due to agriculture
and development activity. Human activities can
accelerate erosion. Tannic acids often associated with
peat and bog areas cause water to be colored resulting in
turbidity. Algae that grow with nourishment from
nutrients entering the stream through leaf decomposition
or other naturally occurring decomposition processes can
also be a source of turbidity. Stream channel movement
can also release sediment.

Phosphorus from various sources can cause algae growth
resulting in increased turbidities. Phosphorus sources
may include wastewater treatment facilities, nutrient
runoff from crop land and other sources; and bottom
sediment. Organic matter from sewage discharges,
especially during treatment plant bypasses, can
contribute to turbidity. Soil erosion on crop land has
been a focus of soil and water conservation programs for
many years. Urban stormwater runoff is also recognized
as an important contributor of sediment, from
construction sites, impervious surfaces, or other sources.

Measuring Turbidity

Turbidity is measured using specialized optical
equipment in a laboratory or in the field. A light is
directed through a water sample, and the amount of light
scattered is measured. The unit of measurement is called
a Nephelometric Turbidity Unit (NTU), which comes in
several variations. The greater the scattering of light, the
higher the turbidity. Low turbidity values indicate high
water clarity; high values indicate low water clarity.
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Turbidity is affected by
several factors in water:
presence of dissolved
and suspended solids,
size and shape of
particles and
composition of the
particles. Water quality
measurements that can
help in the
characterization of
turbidity include total
suspended solids,
volatile suspended
solids, total dissolved
solids, suspended sediment concentration, chlorophyll a,
and particle size analysis. Other factors such as flow,
sediment source and composition, algal species and
sediment transport characteristics can also provide
important information in characterizing the turbidity
present in water.

Turbidity Water Quality Standard

Minnesota’s water quality standards include a turbidity
number as a measure of whether a water body meets its
designated uses:

Classes (and descriptions) Turbidity (NTU)
1B (drinking water) 10
2A (cold water fishery, all recreation) 10
2B (cool/warm water fishery, all recreation) 25
2C (indigenous fish, most recreation) 25

The relationship of TSS and transparency to turbidity
across many streams indicates that 25 NTU is
approximately equal to 58 mg/L for TSS and 20
centimeters of visibility through a T-tube. However, the
relationship between turbidity and TSS can vary greatly
in individual streams or even locations within a stream.

More Information

Protocol for Turbidity TMDL Development:
www.pca.state.mn.us/publications/wq-iw1-07.pdf

Minnesota River Basin Data Center:
http://mrbdc.mnsu.edu/mnbasin/wq/turbidity.html

Water on the Web:
http://waterontheweb.org/under/waterquality/
Minnesota River Turbidity TMDL Project:
www.pca.state.mn.us/water/tmdl/project-mnriver-
turbidity.html
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