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SHORELINE VEGETATED BUFFERS

GOOD AND BAD FOR PUGET SOUND

Donald F. Flora PhD

There is a plethora of literature on buffering along watered places.  Little of it applies directly to 
Puget Sound.  This is a brief discussion of why that is, the functions and values we expect from 
buffers, whether buffers can be expected to function well here, and some of the alternatives.  

In summary:

Buffer studies around the world have focused largely on streams winding through 
farmland.  Thus data on buffer effectiveness comes mostly from short-duration studies 
on deep, well-drained soils beneath pastures, feedlots, or bare-soil row-crop agriculture.  

Recent decades have brought buffer research to forest settings along back-country 
streams in the Northwest’s West Side.  Some of those are mentioned here.

Literature compilations portray wide differences in effective buffer widths, reflecting not 
faulty research but rather compilers’ failure to indicate the field conditions that varied 
among studies.  There is no ‘best’ buffer science.  

In any case, buffering beside Puget Sound has had much advocacy but little study.  In 
particular before/after research is seemingly absent altogether and with/without 
comparisons are few and somewhat confounded.

Buffers’ primary role is stopping or slowing overland and near-surface stormwater.  This 
is important where nutrients, pathogens and toxics aren’t otherwise stopped.  

Buffers work here:  They slow or even stop sediments, which carry certain pollutants.  By 
slowing stormwater they encourage infiltration to aquifers, which is either good or bad.

Buffers don’t work here:  They don’t stop stormwater in places with combinations of 
steep slopes, hardpan (glacial till) soils, hard or prolonged rains, winter-dormant 
vegetation, limited low groundcover (as in shrub landscaping and woodlands).  
Dissolved pollutants travel on.

On balance, The Island may wish to include in its SMP (1) checking the performance of 
existing buffers and (2) considering the cost and effectiveness of alternatives, including 
halting pollutants at their sources.

There is a vast literature on buffers.  It has concentrated mainly on riverine risks.

Because buffers are pertinent to non-point-source pollutants, river issues have typically 
pertained to agriculture, with overland flows across pastures, feedlots, and croplands, the latter 



two usually involving bare soil.  Slopes are not great and soils are relatively deep and porous.  
Most U.S. studies have been in the Midwest and East, where summer rainfall is significant.1  In 
many cases abrupt snow melt is a factor.  None of these facets is prominent along Puget 
Sound.

Recent decades have brought stream buffer studies into the Northwest forestry sphere.

These have dealt mostly with concerns about sediment and debris flows, provision of woody 
debris to salmon streams, and habitat protection where clearcutting would otherwise sharply 
change the ecosystem.  Research findings have been surprising for all three issues, discussed 
a bit later.

Data on buffer efficacy has ranged widely.

It is easy to cite contradictory research findings; however differences are more apparent than 
real.  They lie in incomplete reporting (especially in research surveys and compilations) of the 
many factors, natural and manipulated, that bear on a buffer and its burden.  One can read that 
over 50 percent of received nitrate can be removed by a buffer six feet wide.  Or that only 4 
percent was removed in a 30-foot buffer.2

So-called syntheses are not much help in resolving the variance.  Most of these publications 
focus on a narrow perception of relevant landscapes and threats.  In trekking through 3500 
abstracts and papers related to buffers I did not find an efficacy model that would accommodate 
Puget Sound conditions.  

For buffering, Puget Sound is unfavorable to say the least.

This statement applies to places underlain by glacial tills (hardpan), left by continental ice 
sheets or their ouflow rivers.3  Typically close to the surface, with very low permeability, they 
serve as a cement floor above which flow whatever fluids infiltrate surface soils.  Tills account 
for our remarkable abundance of wetlands, which are generally cups in the till.

The second element is our rainfall’s concentration in winter months and its abundance.  In much 
of North America (but not here) summer rain is common.  This is a factor in vectoring chemicals, 
applied during the growing season, into buffers.  Here, rain’s abundance in multi-day events and 
occasional downpours (as in early December, 2007) tends to flood even well-vegetated buffers.  
Since at least the 1880s, almost all of the hundreds of landslides in Seattle have been preceded 
by winter storms.4

A third element is our irrepressible vegetation, which spares us much erosion.  However an 
unintended consequence of many prescribed buffers is their porousness at the surface: 
Overhead shrubs and trees suppress with shade the dense ground cover needed to halt 
stormwater in its stride.

The fourth factor is the winter dormancy of most of our vegetation.  Trees along the shores are 
expected to capture large amounts of stormwater and send it off to the sky via 
evapotranspiration.  But that is a spring-summer affair.  For hardwoods and softwoods alike, 
winter absorption of water is as little as one percent of that in summer.5



Together, these conditions conspire to pass stormwater on through buffers, or, underground 
above the till, create dams of roots that saturate the substrate with obvious effects on the buffer, 
stormwater, and whatever the water carries.

All of which is exacerbated by buffering on steep slopes.  Bluffs aside, Puget Sound shores are 
not famously steep.  Still, shorelines do not slope uphill toward the bay.

So, do we need vegetated buffers?  If yes, how many miles of them?  How wide?  With 
what within them?  And if not, what would be on all those miles and acres?

The last question first.  Even in downtown Seattle, the principal land uses facing the Sound are 
residential and recreational.  Industrial use is apparently fading, as in Bremerton, Olympia, and 
Bellingham and on our Island bays.  There is general agreement that, in both our urban core 
and suburban areas, the Island’s shoreline will retain its residential domain, with shoreline 
vegetation comprising grass, shrubs, and trees.

Whether formal buffering is needed is largely unknown.  Marine riparian experts, meeting in 
2004, concurred that “It was felt that no good science currently exists to recommend vegetation 
buffer widths in the [marine riparian zone] at this time.”  And, “Scientifically defensible 
recommendations for vegetated buffers were felt to be limited to the recommendation of 
vegetation presence over absence when a choice implicated.”6

From such a sturdy knowledge foundation it is a bit hard to justify, much less write specifications 
for, bank-top buffers.

There is nearby stream science relative to buffers.

Riparian research in forestry has included with/without studies of  clearcutting versus buffering 
next to streams.  Examples are mentioned here.  

Buffering to control stream temperatures with trees’ shade has been common, because high 
water temps are known to cause mortality in salmon eggs.  It is also known that higher 
temperatures increase productivity of the ecosystem, including the biomass of young salmons’ 
prey and the rate of growth of those salmon.  

The obvious tradeoff has gradually been quantified.  Across western Washington, on nine pairs 
of logged and unlogged sites, total salmonid biomass averaged 1.5 times greater after 
streamside logging than in adjacent unlogged sections.7  

In southwest Oregon, despite its warmer climate, on eight streams where 102,000 
macroinvertebrates were counted and identified, the organisms were more numerous in reaches 
lacking any canopy.8  

Again in Oregon, in three watersheds, there was no salmonid mortality in clearcuts despite 
higher temperatures.9  On Vancouver Island two whole watersheds were committed to salmon 
recovery studies.  Both areas were clearcut; one was restored, including streamside vegetation.  
The barren watershed greatly outproduced the revamped watershed.10



In a review of such studies, researchers have said,

Increased temperatures following logging, together with increased light levels and 
increased nutrient concentrations, often lead to general increases in productivity in the 
trophic levels that form the 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.11

A book has been written about large woody debris (driftwood) in streams12, there is much 
discussion in another,13 and much journal literature, which tends to deify driftwood.  Meanwhile 
the ‘right’ amount of woody debris, presumably differing greatly among sites, has not been 
determined.  In fact a ‘let disturbance alone’ view is growing.14  In natural conifer forests a 39-
stream study showed that more than 70% of the woody debris originated within 65 feet of the 
stream.15

Whether wildlife habitat is affected by a shorn environment along streams has been studied in 
western Washington.  Aquatic creatures are remarkably insensitive to vegetation above the 
backshore.  A study of 62 Olympic Peninsula streams and associated riparian zones concluded 
that the characteristics and even the presence of the riparian forest had no influence on the 
persistence of fishes and stream-related birds and mammals.16  Research on 18 Washington 
Cascades streams 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.17

Most Island shoreline buffers are manufactured habitat at best.

With 80% of Island shores developed, mostly for homes, buffers are clearly created, insular 
habitat.

A 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.18  
The reason is the greater range of habitats in developing areas.   By extension, birds are more 
varied in the present diverse landscapes along shores than would live in a uniform buffer 
perimeter.

Fisheries and riparian scientists are skeptical about the permanence and effectiveness of 
contrived habitats.19  For one thing, they may have unintended inhabitants:

 Feral cats,
 Coons and rats,
 Crows and bats,

all of whom we seem to have in sufficient abundance, to the consternation of other wildlife.  
Well, we like bats.

Finally, there may be a heads-up in a consultant’s statement, “...the legal intent of those buffers 
is to protect functions in adjacent shorelines or critical areas, not to provide upland habitat for 
terrestrial species.”20



Everywhere, buffer research has shown diminishing returns.

Buffer compilations from across the country don’t apply well to the Puget Sound lowland, but 
they consistently show that gain in buffer effectiveness in not proportional to increases in width.  
A 20-foot buffer is not twice as effective as one 10 feet wide.  This is counter-intuitive if one 
assumes that twice as many trees or twice as much space mean twice the absorptive capacity, 
but there it is.  I can provide references.  It appears that for sediments and nutrients, in farm 
country, buffer efficacy is largely ‘used up’ at 100 feet.  

Buffers as habitat reflect declining returns to scale.

Conceptually any natural system, whether single- or many-species, is driven by many factors.  
At any time and place any factor may be limiting the welfare or production of the system.  With 
aquatic or marine riparian life, vertebrate or otherwise, some factor may be a key stressor or 
limiting factor.  Relieving the itch relieves all, so that total welfare can increase a bit until some 
other factor become controlling.  Here again, diminishing returns prevail.  An example is 
probably nitrogen in Hood Canal.  Elsewhere, candlefish or candlefish habitat may be limiting for 
predatory birds and fish.  Successive increments of candlefish will diminish in their aid to the 
system.

This principle of joint production functions draws blank looks from many folks, but your technical 
people may think in these terms.  
 
A vegetated buffer of trees or grass may or may not be a constraining factor.  If not, enlarging 
the buffer may offer no benefit to the natural system of concern.

There is an important difference between ‘obligate’ and ‘primary association”.

Lists of important species and their principal habitats tend to obscure that difference.

 Deermouse droppings and wood duck doo
 Critter evidence it’s true
 But I don’t know and nor do you:
 Do they here reside or just pass through?

If buffering is the order of the day, grass probably trumps all other  vegetation.

Lawns have been scorned as an unsuitable land use, particularly along the shore.  It is said that 
lawns contribute fertilizer nutrients, herbicides, insecticides, and grass clippings to the Sound 
and all of these are bad.  In addition grassy yards use water that otherwise would not be drawn 
from aquifers.

Grass outranks trees by more than two to one in nutrient absorption and is especially effective 
in poorly drained soils like our hardpan.21

“Oils, most metals and pesticides will generally not be effectively removed by vegetated buffers 
once they have entered [the ground].”22  These chemicals typically attach themselves to 
sediment, so much depends on whether sediment moves along.



Relative to trees and shrubs, grass can be best for erosion control.  The reason is the tendency 
for water moving over a bare surface to draw itself into small channels.  The channels lead to rill 
erosion, and grass prevents the rills.  Rills are not prevented by woodland vegetation.23  Around 
Puget Sound construction sites, overgrazed pastures, and row cropping may be our rather few 
erosion sites.

Grass uses less water than, say, trees.  In summer trees use multiple inches of water per month 
(I have data on this).  Lawn watering of an inch a week is sometimes recommended during 
droughty weather, though few yards appear to get that much.  An advantage of yards is that 
water use can be controlled; with trees only the tree turns the tap.

Grass is biologically more productive than trees.  The primary productivity of yards is greater 
than that of woods.24

Grass is politically incorrect in some places.

“Native” vegetation is a provincial prescription.

It isn’t a technical matter except for the question of whether non-native vegetation is more 
susceptible to stressors than native kinds.  

“Non-native” materials may usually be cultivars of natives rather than truly foreign.  In either 
case they may have been bred or selected not only for their appearance, scent, or other utility 
but also for durability.  Non-native plant materials may be the rational response to a non-native 
pest or disease.

It seems unlikely that thousands of homeowners, landscapers, and growers will gladly forego 
showy rhododendrons, roses, and scarlet maples for homely native rhodies, wild roses, and 
Northwest drab maples.

I have listed 14 benefits that have been claimed for buffers if placed where now they do 
not exist. 

Unfortunately they all are fairly readily refuted:

Trees planted along the shore would eventually fall with sediment to the beach, helping 
marine life without smothering it,

 Trees planted along the shore would stabilize the bank,

 Upland vegetation would everywhere slow and absorb stormwater,

 Buffer vegetation would contribute useful nutrients to tidewater,

 Vegetation zones would serve as barriers to harmful chemicals,

Insects from buffer trees are an important food source for marine fish,

 Vegetated buffers would displace grass, a good thing,

 An ancient-forest tidewater shoreline would be restored,



 Prescribed buffers are charming,

 Vegetation strips would impose little cost on the community,

Requiring buffers is not conscription: it carries little value loss nor out-of-pocket costs to 
owners,

 Owners lose little benefit of the property,

 Children enjoy buffers more than lawns, and 

 Buffers are generally great places for people.

Given existing buffering, wider buffers will not:

 Improve shade for surf smelt eggs

 Increase water temperatures to enhance invertebrate production

 Increase large woody debris (driftwood)

 Drop more leaf litter onto the beach (wrack)

 Provide more woodland insects for salmon diets

 Improve the nutrition of passing salmon

 Conserve water for infiltration to aquifers

 Increase eelgrass production

 Increase the abundance of juvenile nor adult salmon

Improve shoreline habitat functions for salmonids or other resources

 Increase marine habitat diversity

 Broaden the diversity of riparian vegetation

 Enhance the attributes of resident plant species

 Draw enthusiasm from landscape architects

 Speed the dynamics of intertidal drift zones

 Slow the loss of backshore to the sea

 Provide useful perches for eagles

 Encourage outdoor play by children



 Raise property values

 Reduce site-specific problems

There are alternatives to buffers that may be cost-effective.

Buffers are clearly not a panacea.  In fact lawns of grass appear to be a better baseline against 
which to gauge alternatives:

For stormwater - ponds, furrows, berms, and even paved routes; Low Impact 
Development

 For sediment - grassy swales

 For pesticides and herbicides - using short half-life materials

 For toxic chemicals - abstinence

 For bacteria - functioning septic systems

For wildlife - leafy verges, parks, meadows, beaches, and inland woodlands that also 
serve as children’s places.
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