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Is it déjà vu all
over again? For more
than 50 years there
has been an ongoing
debate about how
riparian forests
should be managed
in the Northwest to
protect water quality and fish habitat.
This issue of the Western Forester pro-
vides a quick update for foresters on
where we are in this debate, what
research activities are testing the effec-
tiveness of riparian management
activities, and what other efforts are
underway to enhance riparian forests.
This article provides an overview of
key riparian functions, the long history
of concerns in the Northwest, what
regulations are already in place, some
current controversies affecting deci-
sions about appropriate riparian man-
agement practices, and key questions
for the future.

Key riparian forest functions

First, something everyone can agree
upon. Riparian forests provide key func-
tions to adjacent streams. These func-
tions include shade from adjacent and
overhanging trees and shrubs that mod-
erate water temperatures; vegetative
cover, intact soils and litter layers, and
roots that provide bank and channel
stability; large wood recruitment to pro-
vide cover from fish predators and
stream structure (e.g., pools); a source of
fine allochthonous (land-based) organic
matter including needles, leaves, and

small branches; terrestrial insects; and a
cooler, more humid microclimate.
Other functions may also be attributed
to riparian forests, such as attenuation
of flood waves and in-channel mass
wasting (landslide) events, although the
geometry of the channel/floodplain,
and not the forest condition, is often
more important for these.    

Longstanding concerns about
how best to manage riparian
forests

Concerns about riparian forest
management in the United States and
its affects on water quality and quanti-
ty go back to the beginnings of profes-
sional forestry in this country. The

establishment of the National Forest
System was largely justified by the
need to protect favorable flows of
water. Concerns about how forestry
might be affecting fish habitat eventu-
ally led to paired watershed research
in the late 1950s and 1960s at the Alsea
Watershed Study near Toledo, Ore.,
and the H.J. Andrews Experimental
Forest near Blue River, Ore.  

The Alsea Watershed Study, in par-
ticular, showed that negative impacts
to water temperature, suspended sedi-
ment, and dissolved oxygen concen-
trations could be minimized by retain-
ing a riparian forest around fish-bear-
ing streams. The H.J. Andrews study
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confirmed much of what was observed
at the Alsea, but also showed that for
some events such as landslides origi-
nating outside the riparian area, ripari-
an management could not avoid all
negative impacts. Other measures,
such as improved road construction

methods, were needed to complement
buffers and other riparian practices. 

After these early studies new con-
cerns and research emerged. During
the Alsea Watershed Study concerns
were raised about how fresh slash could
impact dissolved oxygen concentra-
tions in streams. This finding and con-
cerns about fish passage were used to
support sometimes excessive stream
cleanout of wood. The need to resupply
large wood to forest streams was high-

lighted in two conferences held at
Oregon State University in 1975 and
1977 (Debris in Streams I and II). Based
on these changing perspectives and
research findings there have been a
series of revisions to the forest practices
act rules for every Northwest state.
These changing perspectives, rules,
research, and ongoing debates have
been addressed in past Western Forester
articles. Key archived issues covering
this subject include those from
September/October 2002, March/April
2005, November/December 2010, and
January/February 2013 and are avail-
able at www.forestry.org/northwest/
westernforester/.  

Comparison of state riparian
forest rules

A full comparison of riparian rules
for Northwest states is beyond the
scope of this article, but all four states
have detailed riparian rules governing
forest management near streams and
other waterbodies. 

Alaska’s rules tend to provide more
protection for streams with anadro-
mous fish and low-gradient or uncon-
fined channels. A riparian management
zone of 100 feet can be required for the
most protected streams with a no har-
vest zone of 66 feet. For streams without
anadromous fish, special water-quality
protection measures are required for a
width of 50 to 100 feet around a water-
body including retention of low-value
timber within 25 feet of the water.
Additional BMPs for harvesting, yard-
ing, and timber-felling apply if there are
unstable slopes near streams.

Idaho has established 75-foot-wide
tree retention buffers around fish-
bearing streams with two basic
options based on relative stocking
density. Relative stocking is a compari-
son of the actual stand density to the
biological maximum for a forest type.
The 60-30 option requires more trees
be retained within the first 25 feet of
the stream, with 60% of the biological
maximum being the target in this
zone. The 60-10 option retains the
same target within the first 50 feet but
allows harvesting to 10% of relative
stocking in the next 25 feet. 

Oregon requires riparian manage-
ment areas (RMAs) of 50, 70, or 100
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feet around fish-bearing streams,
depending on stream size. All trees
within 20 feet of the stream or that
lean over the stream must be left.
Additional tree retention requirements
within the RMAs are based on basal
area values designed to achieve
mature forest conditions and provide
large wood recruitment. Landowners
are also encouraged to leave required
wildlife trees in the riparian area.

Washington’s rules for fish-bearing
streams include three zones: a core
zone of 30-50 feet where no harvest is
allowed; an inner zone of 10-100 feet,
depending on stream size and forest
site potential, where basal area reten-
tion is designed to meet Desired
Future Condition targets; and an outer
zone of 22-67 feet with additional tar-
geted tree retention. Washington’s
rules also require some tree retention
adjacent to non-fish bearing reaches
with an emphasis on the first 300-500
feet above fish-bearing reaches.

With all these state rules there are
conditions and situations that can
require additional protection.

Current controversies about
riparian forests

Recent and ongoing research on the
effectiveness of alternative forest man-
agement practices is described further
in this Western Forester issue. Research
results can’t come too soon. There are
numerous ongoing technical and legal
debates influencing future manage-

ment of riparian forests. 
Oregon Forest Practices Act rule

revisions: One hot topic is the Oregon
Board of Forestry’s (OBOF) delibera-
tions on new riparian rules to address
findings from the RipStream Study and
the Watersheds Research Cooperative
(watershedsresearch.org). In Oregon,

compliance with the forest practices
act (FPA) rules is considered equiva-
lent to meeting state water quality
standards. There is evidence that small
changes in water temperature proba-
bly occur as a result of the current
practices. There is also evidence that
these changes are benign or even ben-
eficial to fish. The OBOF is required to
choose the least burdensome alterna-
tive to meet this water quality stan-
dard. By statute, the OBOF must also
ensure that the rule benefits are pro-
portional to the harm caused by forest
practices (see excellent commentary
by Dr. Paul Adams in the June/July/
August 2015 issue of the Western
Forester). 

Federal legislation and oversight: No
state operates completely autonomous-
ly. Key federal legislation affecting ripar-
ian management includes the Clean
Water Act (CWA, requiring states to
develop point and nonpoint source
pollution control programs like the for-
est practices acts of Alaska, Idaho,
Oregon, and Washington); Coastal Zone
Management Act (CZMA, providing
funds to states having approved coastal
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These figures show the two new Forest Practices Act rules options for Idaho’s
forested riparian areas.
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Retention of riparian buffers along salmon-bearing streams in the Eagle Creek
basin on north Chichagof Island in Southeast Alaska. Buffers are a minimum
of 66 feet wide; wider areas are buffers associated with adjacent slope
breaks, low value timber, and wetlands.



pollution control management plans);
and Endangered Species Act (ESA, which
identifies species or subpopulations
needing additional protection to avoid
“taking”). 

Oversight by federal agencies of
state programs and regulations can be
powerful. For example, nonpoint
source control programs for forestry in
the Northwest have strong similarities
largely because all four states are
administered by Region X of the United
States Environmental Protection
Agency (EPA). Five current riparian for-
est issues are strongly influenced by
this oversight: (1) interpretation of
water quality standards; (2) the devel-
opment of total maximum daily loads
(TMDLs) for streams listed as impaired
for water quality; (3) federal assessment
of Oregon’s FPA rules under the CZMA;
(4) ongoing listings and assessments of
riparian species under ESA; and (5) new
regulations designed to clarify the
extent of Waters of the United States.

Anti-degradation standards for
water quality: EPA provides guidance
and ultimately must approve state-

adopted water quality standards. One
required component of water quality
standards is an anti-degradation ele-
ment designed to protect high-quality
water that would otherwise meet bio-
logically-based criteria. The Protect
Cold Water Standard (PCWS) in
Oregon is such a standard. It prohibits
human activities from increasing
water temperatures by more than
0.3°C even if the water would other-
wise meet temperature criteria. 

The dilemma for the OBOF,
described earlier, is how to respond to
small, temporary changes in water
quality that rapidly decrease down-
stream when fish populations seem to
even benefit from this level of distur-
bance. Foresters recognize that distur-
bance is essential to maintain desir-
able forest conditions and this concept
of a cycle of disturbance and recovery
needs to be factored into riparian
management rules and even water
quality standards applied to forests.
Two options have been proposed:
(1) adopting state policies where small,
brief, and infrequent exceedances of

water quality standards do not trigger
classifications of water bodies as
impaired (currently the policy in Idaho
for certain conventional pollutants like
temperature); and (2) characterizing
forest management impacts, not just
for immediate response, but over the
full rotation or cutting cycle. 

Total Maximum Daily Load assess-
ments: Under the CWA, states are
required to develop TMDL assess-
ments for streams and other water-
bodies identified as impaired for water
quality and not protecting beneficial
uses (like fish or drinking water).
TMDLs are designed to calculate the
pollution loads from point (e.g., facto-
ries) and nonpoint source (e.g.,
forestry or agricultural) activities and
determine what reductions are neces-
sary to protect beneficial uses. Based
on TMDL calculations, additional reg-
ulations beyond FPA rules may be
required in certain watersheds. As an
example, the 2012 Addendum to the
South Fork of the Salmon River TMDL
finds subbasins not meeting tempera-
ture water quality standards, largely
due to recent forest wildfires. Target
shade levels are set for individual
reaches as part of this TMDL adden-
dum and could affect future riparian
management until recovery occurs.

Coastal Zone Management Act:
States receive financial support from
EPA to encourage the development of
approved pollution control manage-
ment plans under CZMA. EPA Region X
has not fully accepted Oregon’s coastal
program. While EPA lists several ele-
ments of concern, the adequacy of the
Oregon FPA rules for riparian areas is
central to this debate. EPA has made
comparisons between the riparian
rules under the FPAs for Oregon,
Washington, and California, suggesting
that the OFPA rules are less than those
from other states. There is a “law of
diminishing returns” with buffers, so
the biggest benefits come immediately
adjacent to the stream. Arguments
should be about how to effectively and
efficiently protect water/fisheries
resources and not which states have
stricter riparian rules. A more convinc-
ing argument would be that trout and
salmon populations from forestlands
in Oregon show declines compared to
California and Washington, but this
does not seem to be the case.
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ESA listings: Special management
measures can be required to avoid inci-
dental taking of species listed under the
ESA. As an example, in May the Center
for Biological Diversity filed a notice of
intent to sue the National Marine
Fisheries Service (NOAA) over that
agency’s actions to recover the Oregon
Coastal Coho Salmon Endangered
Species Unit. This notice specifically
targeted forest practices and cited a
NOAA assessment that logging opera-
tions are “likely to reduce stream shade,
slow the recruitment of large woody
debris, and add fine sediment.” A num-
ber of riparian forest species including
the Cascade torrent salamander and
Columbia torrent salamander were
recently identified for possible listing
(See http://1.usa.gov/1jy9qRi). The
Washington FPA and program are the
key components of a statewide Habitat
Conservation Plan for ESA-listed fish
species on state and private forests in
that state.

Waters of the United States: There is
currently an ongoing technical, legal,
and political debate about the extent of
Waters of the United States (WOTUS)
under the CWA. EPA has just release

new rules stating that streams, no mat-
ter how small or ephemeral, are cate-
gorically WOTUS. This rule could influ-
ence forest riparian management by
applying water quality standards and
forest practices regulations to headwa-
ter reaches, even when the downstream
connections are weak and ephemeral.
For additional information on the
WOTUS rule visit: www2.epa.gov/clean
waterrule/final-clean-water-rule.

Key questions for the future

There will always be new challenges
and information needs about how to
manage riparian forests. Some key
questions we need to address include:

• What stream/forest characteristics
are important to fit riparian manage-
ment regulations to unique site-specif-
ic conditions?

• How do we maintain favorable
riparian forest conditions in both the
short and long run?

• Can we manage riparian forests to
enhance fish populations?

• Can active management practices
like wood placement be used effective-
ly to meet stream needs such as wood
recruitment?

• Can we develop incentives to pri-
vate landowners to actively manage
riparian forests?

• How much is enough when we
establish riparian management
dimensions, including the width,
extent of the stream network, and
practices allowed?  

• What is practicable and least bur-
densome?

Comparing research results from his-
toric and current studies, it is clear that
we have made tremendous progress
reducing water quality impacts from
forest management. Riparian manage-
ment rules are a large part of that
improvement. But we are in an ongoing
cycle of monitoring, research, and
debates about forest riparian manage-
ment practices and the most efficient
way to achieve environmental and
social/economic goals.  ◆

Dr. George G. Ice is NCASI Fellow
(retired), National Council for Air and
Stream Improvement, Inc. in Corvallis,
Ore. An SAF Fellow, he can be reached
at 541-752-8801 or gice@ncasi.org.
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