December 2006

ANALYSES SUPPORTING BUFFER WIDTHS OF 50 FEET OR LESS

Surveys of buffer science relating to wetlands, streams and
tidewater are increasingly pointing toward narrow buffers as
having attributes adequate for protecting watered lands. Here is
some of the relevant literature. There is little Puget Sound
data available; most is from Northwest stream shores.

Drift logs and natural weirs

Large wood debris (LWD) is considered important to wildlife and
invertebrate welfare, especially in creating riffles and pools
along streams of certain sizes. Narrow buffers are more
effective than wide vegetation belts in providing LWD. Windthrow
from narrow buffers is credited with most of the dead-and-down
material:

[In a study of 39 West Side streams] "...with 11% of the
total number of debris pieces originating within 1 m of the
channel and over 70% originating within 20 m."!

"In fact, the majority (well over 50%) of all LWD in streams
arises from trees growing within 5 m (15 ft) of stream
banks..."?

Shade aid for fish-bearing streams

In some streams shade has been considered important to keep water
cool for fish breeding. Recent studies find that although warm
water increases fish mortality, it speeds maturity of the fish
while also increasing production of invertebrates on which
juvenile fish feed. Thus, on the Northwest's West Side, waterway
buffers are in many cases counterproductive. See the further
discussion on page 7 ff. For now, Washington's Standard Forest
Practice Rules call for an average of 50-foot "core zone" buffers
on fish-bearing streams.’ (Shade along tidal shores is discussed
on page 10.)

"Increased temperatures following logging, together with
increased light levels and increased nutrient
concentrations, often lead to general increases in
productivity in the trophic [food] levels that form the
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basis of fish production. Increased temperatures, light,
and nutrients all play a role. Temperature directly affects
development rates of fish; in some systems, the temperature
increases lead to earlier emergence, longer growing seasons,
and increased survivals at critical times in the life
histories of fish."*

Stormwater and waterborne sediments and chemicals

Water quality protection is often assigned to wetlands and their
buffers.” If sediment is the concern:

"...a narrow buffer of 8 m might suffice..."®

Stopping or at least slowing stormwater is frequently mentioned
as a key role for buffers. This would be a good thing, partly
because water would have more time to soak into aquifers, partly
because wetlands and streams would be spared dissolved chemicals
as well as pollutants clinging to sediment particles. There is a
tradeoff here: dissolved pollutants go either to the aquifer or
to the watercourse.

There are also claims that buffer vegetation, especially trees,
capture water, dissolved nutrients like nitrogen, and even some
bad chemicals. It can't happen here: Puget Sound stormwater
arrives when trees are dormant.

Finally, any advantage of buffers depends on what buffers would
replace. For instance, lawn grass removes 78-83 percent of
sediment,’ and is twice as effective as woodland at retaining
sediment .® Concerning buffer widths:

"Desbonnet et al (1994) determined that a small buffer (7
feet [2 m]) could effectively remove up to 60% of suspended
sediment..."’

Other selected studies collected by Desbonnet et al indicate
these buffer widths and effectiveness levels in removing sediment
(repeated author entries reflect different sites studied by the
Ssame group; a reference without a note is from the same pub as
the one above it),

Neibling & Alberts'® 1.6 feet 91 percent
reduction

Neibling & Alberts 4 78

Neibling & Alberts 8 82
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A Chris May report'® adds these studies for sediment,

Magette et al'’

Ghaffarzadeh et al’®
And for nitrogen,

Madison et al®’

Xu et al®’

Osborne & Kovacic?!

The Desbonnet group concludes:
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"In general, greater than 50 percent removal standards can
be met with vegetated buffers about 5 meters [16 feet]

wide."?

"From the values presented...a multiple-use vegetated buffer




of five meters could be considered a reasonable minimum-
buffer-width standard. A five-meter-wide vegetated buffer
will provide approximately 50 percent sediment and nutrient
removal (except for nitrate). While a vegetated buffer of
this width may not provide good overall wildlife habitat, it
may be sufficient to provide resting and feeding areas for
both resident and migratory species. A five-meter-wide
multiple-use buffer can be practically implemented, except
in areas of very dense development, and these exceptions
could be reviewed as a variance to general buffer policy. A
five-meter-wide vegetated buffer could be established as a
minimum goal for the restoration of already developed areas.
Establishing a minimum buffer width will also maintain or
improve the scenic and aesthetic quality of the area, and
will act as nondestructive, natural fencing between public
waters and private uplands."??

"In summary, most studies reviewed by Desbonnet et al.

indicate that a vegetated buffer of 10-20 m (30-60 ft) is
sufficient to remove all or nearly all excess nutrients and
other poilutants, except in areas where side-slopes exceed
30-50%."

Biologic pollutants

Other studies have shown the efficacy of narrow grass buffers in
removing pathogens, notably coliform bacteria. This, of course,
is the premier role of drainfields, where perforated effluent
pipes are quite closely spaced:

"Under proper site and operating conditions, [septic
systems] can achieve significant removal rates (i.e.,
greater than 95 percent) for biodegradable organic compounds
and suspended solids."?’

The percent removal of subsurface wastewater infiltration
system [drainfield] percolate at 3 to 5 ft depth was found
to be over 99.99%.°°

Insects for fish diets

Salmon are ogportunistic diners, snapping up anything

interesting. Down-migrating salmon consume invertebrates
including insects, and eggs and then the adults of amphibians and
other fish. Most of the inverts are aquatic, leaving the water

only briefly to mate.”® There is disagreement on the import of
inverts in tidewater; however stomach studies have regularly
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found them in the guts of Puget Sound transients. Some are
terrestrial (land-born), notably aphids and lice.?’ But among
summaries of 66 studies of salmon diets, only one mentions
terrestrial insects.’ Stream studies in Oregon have shown
insects more abundant along banks without overhanging canopies
than with the cover.’’ Analysts in Alaska found no difference
among canopy types in their delivery of large inverts. In fact:

"Canopy removal has been reported to increase primary and
secondary productivity in fish-bering streams in
southeastern Alaska...and elsewhere in the Pacific
Northwest . "*

The conclusion was that although alder was better for producing
fishes' prey than was conifer cover along streams, clearcutting
was even better.

There are other papers along this line, with the conclusion
that the narrower the buffer and the less shade the better,
at least for streams and wetlands.®

Buffers as vehicles for restoration

Proposals for wide buffers are generally, though silently,
targeted at return of the site to some years-ago state of nature,
typically pre-European, with towering trees if not ancient
forests. But this is largely wrong:

"We know very little about historic conditions anywhere."*

"...first, it is impossible to replicate historical
landscape dynamics exactly because significant changes have
occurred already in these forests, and climate changes over
time. Second, the historical variability included some
large oscillations, such as large, severe fires that would
be unacceptable to most people now. And finally, management
techniques such as cutting, prescribed fire, and
reforestation are very different from natural processes."”

There is also the matter of knowing what the general landscape
was like. O0ld forests are remarkably diverse, having lived
tumultuous lives.’ We do not know what the County's districts
were like 150 years ago, which was certainly different from the
ocak-grass savanna of 3000 years ago. It is estimated that at any
time, the amount of old-growth ranged from 30 to 70 percent of
the forest area, averaging 40 percent.’’ We know that in 1792
George Vancouver saw shorelines broken by openings caused by
fires, wind, and massive slumps. We know that serious forest
fires were common. Which parts of the Island shall we burn?




It follows that we know not how to design a wide buffer, while we
know that look-alike designer buffers replicate little but
themselves.

Too, a basic issue: Does the Growth Management Act lim%t buffers
and related treatments to protection, not restoration?

Buffers as wildlife habitat

They certainly are. Narrow buffers -- 10 to 15 feet wide -- are
judged adequate for nesting habitat for wetland birds. The same
University of Washington ornithologist has found that the array
of bird species is broader in urbanizing (suburban) areas than in
forests. This in the Seattle-Snoqualmie Pass corridor.?* The
reason is the greater range of habitats in developing areas. By
extension, birds are more varied in the present diverse
landscapes along Bainbridge edges than would live in a uniform
tree/thicket perimeter.

Narrow buffers are considered important to amphibians, for
shading underwater egg masses; thereafter the buffer is typically
a pass-through on the way to distant parts away from breeding
ponds, and some don't need the ponds.” All amphibs need
moisture. An informal survey of Kitsap County people, during a
conference, indicated that many had found amphibians under boards
and similar damp places in their yards and gardens. o

Mammals, small and large, seem indifferent to buffers relative to
other habitats. Deer and coyotes have demonstrated across North
America their adaptability to exurban settings like those of the
Island. No garbage can is safe from raccoons. Few yards escape
the vigilance of crows, possums, squirrels. Feral cats, the
worst enemy of Island birds, roam at large.‘’ Critters go where
they wish, regardless of designated corridors.*?

"...the legal intent of those buffers is to protect
functions in adjacent shorelines or critical areas, not to
provide upland habitat for terrestrial species."*

"...the great majority of benefit is realized in the first
few to tens of meters from the stream edge."*’

Clearly, for most birds, animals, and fish, buffers have a
limited role. Formal refuge and forage areas are assigned to
'Habitat Conservation Areas', and there is remarkably wide local
latitude in defining these areas. 'Habitats and species of local
importance' could include terrain for coyotes, squirrels, or
crows if they are of 'local importance'.




It is interesting that discussions of habitat turn on amounts of
land to set aside, the 'supply side'. Nobody talks much about
the 'demand side'--how many of what species we want here and how
much habitat that requires. It isn't even clear that habitat is
a limiting or enabling factor for fish or wildlife on the Island;
other things may be more important. Nor have we information on
the useful habitat roles of developed lands.

SOME NEAR-ZERO BENEFITS OF BUFFERS

There is considerable research showing that buffers, regardless
of width, have little utility. This is important considering the
many miles of buffers in prospect; the social and private costs
of buffers; the fact that buffers typically conscript premier,
highly cherished places; and the many land uses foregone.

Here in the Puget Sound lowland, buffers of any width discourage
wetland birds:

"Most shorebirds...shun small wetlands surrounded by trees."

Wildlife-oriented buffers of any width along Northwest West Side
streams do not benefit fish nor nearby wildlife. This according to
nine very large, peer-reviewed, published studies with controls,
which overturn conventional wisdom:

[Along 62 Olympic Peninsula headwater streams]
"...characteristics of the riparian forest had no influence on
fish abundance in these streams" and "fishes, birds and
mammals. . .persisted in sites after logging whether or not

buffers were present." "...most streams, regardless of previous
forest management history, maintained temperatures within the
critical thermal limits of even sensitive species." "These

results indicate that fish, birds, and mammals. . .persisted in
sites after logging whether or not buffers were present." ¢

[Along 8 Oregon streams]
Macroinvertebrates were identified and counted in 4 canopied and
4 uncanopied streams over 3 years. More macro- invertebrates
were found in no-canopy streams (54.5 thousand to 47.9
thousand) . %’



[And along 3 other Oregon streams]

Three watersheds were either clearcut, patch cut, or left uncut.
Coho and anadromous cutthroat were the fish studied. Relative
to the uncut stream, patch cutting produced no significant
changes in the fish population or its habitat. No mortality in
the clearcut watershed despite higher temperatures.‘®

[Along southwest Washington streams]

9 pairs of logged and unlogged old-growth sites on streams in SW
Washington and the west slope of the Washington Cascades were
studied. Total salmonid biomasses averaged 1.5 times greater
after logging than in adjacent unlogged sections.*®

[18 sites on Washington Cascade streams]

6 3-unit groups that include a control site, a site harvested
according to current DNR guidelines, and a site cut according to
wildlife parameters set by the study team. "O'Connell et al
(2000), in their study of riparian sites in managed forests of
the Cascade Range of Washington, found that total abundance and
species richness of birds and small mammals using areas close to
streams before any timber harvest were comparable to the number
and kinds after harvest. [They] found that diversity of
breeding birds increased on sites with narrow buffers relative
to non-harvested control sites after logging. In their study,
total bird abundance did not differ between treatments and
controlg. "5°

[Vancouver Island paired rivers]

Two river watersheds south of Pt. Hardy were logged. One was
left alone afterward. Rehab of the other included stone and log
in-stream structures, nutrient briquettes, and off-channel ponds
and side-channels. "The Keogh River was heavily rehabilitated
and fully protected using all the latest techniques of
environmental river management. The Waukwaas River on the other
hand was left entirely unprotected. Almost immediately, the
project determined that artificial feeding of fry was required
in the Keogh. Even with artificial feeding the Keogh was still
solidly outperformed by the "poor habitat" in the Waukwaas
River . "5t

[18 streams in southeast Alaska]

6 replications: each rep was a cluster of 3 nearby streams, each
with three sample reaches. Each of the 3 streams was either
clearcut, cut with buffers, or uncut oldgrowth. In summer,
buffered and clearcut reaches had twice as much algae, benthos,
and salmonid fry as oldgrowth reaches. Removing cover clearly
increased primary biomass production.®?



[More Cascade streams]
Fish populations in headwater streams respond positively to
increased solar radiation, resulting in elevated primary and

secondary production.®?

[Snohomish County lowland lakes]

"The county study found no correlation between a lake's health
and size, depth, amount of development in its watershed or
percentage of shoreline planted in native vegetation versus
unnatural armored banks. "There is a high positive correlation
between settlement and water quality. And there is no
correlation between absence of onshore vegetation and low water
quality/contamination. [A corollary is that settlement has not
brought contamination to clear lakes.]%!

Forested buffers of any width are perilous:

"In the Pacific Northwest, forested buffers are often "created"
as leave-strips around wetlands or along streams when the
surrounding forest is cleared for land development. These
forested strips are then exposed to winter windstorms, which are
common, often resulting in substantial loss of large trees due
to blowdown. "°°

"For [glacial till] bluffs to become and remain stable they
should be planted with shrubs and trees not more than 15 feet
high, and no tall trees should be allowed to grow landward of
and close to the top of the slope....Large trees, especially
firs, are at greatest risk of failure from high wind velocities.
The wind velocities cause the trees to fail by rocking back and
forth, and are especially susceptible to failure near the brows
of the slope where wind velocities are highest . "®¢

"Large trees should be used on the face of slopes sparingly and
with caution. Should these trees collapse because of
undermining of the root system by erosion or by windthrow, large
volumes of earth can be disturbed by the tree roots when they
pull from the slope. The resulting large, bare areas are opened
to further erosion, which may endanger adjacent land and
vegetation. New major trees should not generally be established
on the face of coastal slopes."®’

"Any process that adds weight to the top of a potentially

unstable slope can increase the risk of sliding." "Vegetation
growth increases weathering of soils and root action can,
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particularly in compact units like glacial till, loosen natural
fractures and joints in the material, leading to failure.
Movement of trees by wind stress may loosen soils, enhancing
infiltration, and in some cases, may impart significant loads to
the slope itself that may trigger failure."®®

Forested buffers of any width do little to stop debris flows coming
down from above:

"Debris flows can remove all the sediment and large wood from
the steep swales and first-order stream channels, leaving a
bedrock channel. "®?

Thirteen benefits ('functions') are claimed for buffers. Regardless
of the buffer's width, five 'benefits' aren't needed, three scarcely
occur, and for four there are better alternatives.®

One claimed function is provision of nutrients. Yet nutrients are
commonly cited as a problem, and in places where salmon spawn they
contribute nutrients to the water and even to the riparian area.®

Shade along tidewater shores, to shelter migrant fish and resident
spawning, is another specious matter. Surf smelt eggs may be most
vulnerable to sun because they are laid high on the beach, in summer.
However a warm beach has offsetting advantages to other beach biota,
consumed by smelt and other fish.

As for migrating fish, their claimed need for shade is puzzling.
They cross wide stretches of open water, close to the surface, and
their passage along the Island is not timed to high tide nor mid-day.
Nor is it apparent that they choose routes most covered by leaning
shoreline trees.

Berg, McKee and Maki have shown that a dense tree line 40 feet tall
might produce shade reaching 20 feet maximum at the summer solstice.®
Allowing 10 feet for setback from the bank, another 10 for the bank's
slope, and 10 feet for the backshore doesn't yield much horizontal
shade for cooling the beach.
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