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Overview

Suspended Sediment

Deposited and Bedded Sediment

Insufficient Sediment​

This module considers the physical effects of inorganic and organic particles as
candidate causes. It considers these particles in terms of both excessive suspended,
deposited and bedded sediment and insufficient sediment. When sediments are
contaminated, their physical and toxic effects are evaluated as distinct (but related)
candidate causes. For more information on these non-physical effects, see the Metals,
Nutrients and Unspecified Toxic Chemicals modules.
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Sediment is a natural part of aquatic habitats. However, its quantity and characteristics
can affect the physical, chemical and biological integrity of aquatic ecosystems (U.S.
EPA 2006a).

We often categorize stream sediments in terms of particle size, which influences
mobility, substrate quality and other characteristics.
Particle sizes can be roughly sorted as follows:

< 0.063 mm: fine inorganic clay and silt and well-decomposed organic matter
particles that are typically suspended in water column; may settle in pools or other
low-velocity waters

0.063–0.250 mm: fine sands that are suspended under high water velocity
conditions but typically settle as velocities decrease

0.250–2 mm: small bedload, medium to coarse sands

> 2 mm: coarse bedload, mainly gravels and small cobbles

Figure 2. Example of excessive
suspended sediment in the
Little Miami River, OH.

Figure 3. Example of excessive
deposited & bedded sediment.
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Figure 1 shows how sources and activities can lead to excessive or insufficient sediment
and subsequently to biological effects. Excessive suspended sediment (Figure 2),
excessive deposited and bedded sediment (Figure 3), and insufficient sediment (Figure
4) have different modes of action that cause different biological effects. We have
divided this module into these three subsections, and they should be considered as
separate candidate causes.

Suspended Sediment

Suspended sediment (SS) is primarily fine inorganic particles of clay and silt (typically <
0.063 mm. It also may include fine sand (0.63-0.250 mm) and particulate organic matter
suspended in the water column.

Checklist of Sources, Site Evidence and Biological Effects

Excessive SS should be included as a candidate cause when potential human sources
and activities, site evidence, or observed effects support portions of the source-to-
impairment pathways (Figure 1). This diagram and other supporting information also
may be useful in Step 3: Evaluate Data from the Case.

The checklist below will help you identify key data and information useful for
determining whether to include excessive SS among your candidate causes. It can help
guide you in collecting evidence to support, weaken or eliminate SS as a candidate
cause. For more information on specific entries, go to the When to List tab.

Figure 4. Example of
insufficient sediment, resulting
from retention of sediment
behind dam and periods of
high flow downstream of
Skelton Dam, ME. 
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Consider including SS as a candidate cause when the following sources and activities,
site evidence or biological effects are present:

Sources and Activities

Exposed soil

Autumn plowing

Livestock grazing

Devegetated banks or shores

Logging roads and trails

Construction

Road maintenance

Landslides

Burned forests

Erosional rills and gullies

Stored soil or waste

Figure 1. A simple conceptual diagram illustrating causal pathways, from sources to impairments, related
to sediments. Click on the diagram to view a larger version.
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In-stream processes

In-stream gravel mining

Vehicle or boat traffic

Dredging and trawling

Breached impoundments

Incised channels

Channel modification

Eroding and collapsing stream banks

Shallow or poorly developed root systems

Fish activity that resuspends sediments

Altered flow

Impoundments

Upstream scoured streambeds

Impervious surfaces

Lack of connectivity with floodplain

Site Evidence

Muddy or turbid water

Visible plume of discolored water

Spectral imagery of plumes or suspended material

Deposited sediment

Embedded substrate

Biological Effects

Changes in fish assemblages, such as fewer fishes that depend on sight for feeding
(e.g., salmonids, cyprinids, centrarchids)

Changes in invertebrate assemblages, such as fewer invertebrates with gills (e.g.,
mayflies) and more filter feeders

Changes in submerged aquatic vegetation, such as loss of eel grass or reduced
primary productivity
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