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AReport provides a review and synthesis of the peer
reviewed scientific literature on the relationships of
streams and wetlands to downstream water bodges
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ASynthesis provides a scientific foundation for EPA and
Army Corps of Engineers rulemaking to clarify
jurisdiction under the Clean Water Act (CWA).
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e Report Background

Environmental

A9 t | Offige of Waterrequested theOffice of Research
and Developmento conduct a review and synthesis of
the literature on the connectivity of waters.

AThe review and the development of this report was
O2yY RdzOU SR | Hafednd\Justaihdbleh w5 Q &
Waters Research Program (SSWRP)

AReport based on published, peer reviewed literature.
Over 1000 publications reviewed.

ANo new original research projects were conducted to
iInform the development of this report.
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SER Report Purpose

AThe purpose of this report is to summarize current
scientific understanding of theonnectivityand
downstream effectsof streams, wetlands, and open
waters on thephysical, chemical, or biologiaategrity
of larger water bodies, including rivers, lakes, coastal
bays, and oceans.



PA _ Topics Covered In the Report
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AA conceptual framework for understanding watershed
connectivity: A systems perspective.

AScientific evidence pertaining to connectivity or isolation of:

¢ Nonttidal streams.
¢ Wetlands and certain open waters in riparian zones and floodplains.
cWetands outside riparign zones and floodplainsl, irjclvuding o
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AMechanisms by which these types of waters can alter the
condition or function of downstream ecosystems.

ALandscape and climate factors that influence connectivity .

AThis report is not a policy document and does not outline
policy options.



te..  Conceptual Framework

AConceptual framework presented for understanding the
hydrologic components of a watershed and the types of
linkages among them.
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“ unidirectional wetlands and downstream waters

(A) Flow through a headwater
stream channel.

% (B) Surface flow through a

nonchannelized swale.

(C) Groundwater flow
(flowpath may be local,
o b intermediate, or regional).

(D) A wetland that is
% % hydrologically isolated
S ZZ2 from a river.

Note that in AT C, flows
connecting the wetland and
river may be perennial,
intermittent, or ephemeral.
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SER. . Summary of draft results

Three major conclusions:

1. All tributaries, regardless of size or flow duration class
(ephemeral, intermittent, perennial), are connected to
and have important effects on downstream waters.

2. Wetlands and open waters in riparian areas and
floodplains are integrated with river networks via
bidirectional exchange of water, materials, organisms.

3. Current literature is insufficient to generalize about the
connectivity or downstream effects of waters in
unidirectional landscape settings (often referred to as
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“E®...  Findings for conclusion #1

Strong evidence for downstream connectivity and
effects ofstreams of all sizeand flow classes
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transporting materials, chemicals, organisms.

A Streams are the dominant source of water in
most rivers.

A Ephemeral/intermittent streams shape river
channels by gradually or episodically releasing
sediment.

A Material transformations (e.g., nutrient Headwater of the
processing) in small strearhave large effects <" "™
on downstreamwater quality.
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