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April 5, 2012

You can save a salmon with a buffer or a lawn.
Part of the Shoreline Master Plan (SMP) update required by the Department of Ecology (DOE) 
has to do with using buffers for pollutant removal in order to make the receiving waters of Puget 
Sound healthy for salmon.

Given the apparent conflict between buffers and vegetated filtration strips and the origin of both 
as the basis for removing pollutants from sheetflowing stormwater going into Puget Sound, it’s 
puzzling at best, and troubling otherwise, as to why the DOE is requiring only one method over 
the other.  

As a civil engineer/land surveyor before retirement, I was curious as to why the DOE was not 
using the “vegetated filtration strip” for pollutant removal as allowed in the Stormwater Design 
Manual (SDM) I was familiar with — turns out that manual was retired as well a couple years 
ago.  

DOE’s published recommendations for stormwater treatment systems appear in the Stormwater 
Management Manual for Western Washington.1  It is the basis for many, if not all, stormwater 
design manuals used by local jurisdictions in Washington State, including the Kitsap County 
Stormwater Design Manual used in this analysis.

“Vegetated filtration strips” were removed from SDM’s a couple years ago.  I thought it more 
than coincidental that the DOE’s required SMP guidance requiring buffers only, also began a 
couple years ago.  An online review of other states and agencies revealed that the vegetated 
filtration strip was still in use elsewhere.

Briefly, buffers are native ground cover with untested (as yet) species of plants preferred.  They 
could include salal, oregon grape, blackberries, huckleberry bushes, rhododendrons, and various 
conifers and deciduous trees – note Table 1 below.  On the other hand, vegetated filtration strips 
are usually grasses known for their ability to retard the flow of water bearing pollutants such that 
the pollutants are filtered out and taken up in the growth of the vegetation.  

The vegetated filtration strip is different from a ‘bioswale’.  Note illustration of a bioswale with 
check dams below. 

1 http://www.ecy.wa.gov/programs/wq/stormwater/manual.html

http://www.ecy.wa.gov/programs/wq/stormwater/manual.html
http://www.ecy.wa.gov/programs/wq/stormwater/manual.html
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A bioswale is like a wide bottomed ditch with grass planted along the bottom and sides, whereas 
the vegetated filtration strip is a flat plane, like a typical residential lawn, upon which stormwater 
flows in a uniform mass called ‘sheetflow’.

The greatest distance this sheetflowing water can go without creating a channel is 300 feet.  
Lawns less than 200 feet are used for this paper.  Other assumed factors are 2 inches of rainfall in 
24 hours and lawn slope of 2 %, (1/4 inch per foot).  Pollutant removal is assumed 80% 
effective.

See the sketch of an idealized waterfront residence below.
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Note that the house sits at the crown of the landscaping, with sheetflow from the back of the 
house directed to the access road ditch line, and sheetflow from the front of the house directed to 
the bulkhead.  The bulkhead is equivalent to the ‘check dam’ above, acting as a retaining wall.  
The lawn itself is the source of pollutants with sheetflow beginning at the house and flowing 
toward the bulkhead (check dam).  Roof rainfall is captured by gutters and directed into 
underground drain pipes.

Using ‘retired’ SDM data and formulas, three examples are used to determine the width of 
‘vegetated filtration strip’ i.e., lawn, required for pollutant removal as follows:

1. a 200 foot wide lawn with a 300 foot length along its bulkhead requires about 46 feet of 
width to treat sheet flow runoff

2. a 100 foot wide lawn with a 300 foot length requires 40 feet of width to treat sheet flow 
runoff

3. and a 50 foot wide lawn by 100 feet of length requires 35 feet of width to treat sheet flow 
runoff

The “retired” SDM formulas and data for vegetated filtration strips show that the ‘Mannings 
Coefficient’ value for “short prairie grass and lawns” is 0.15 and for “woods or forest with dense 
underbrush” it is 0.80.  So what does this mean?  

The Manning’s Coefficient represents the sheetflow retarding ability of the ground.  For example 
pavement’s value is 0.01, representing “fast sheetflow” compared to 0.80 – much slower.

If the 0.80 value represents the sheetflow retarding ability of a buffer (woods or forest with dense 
underbrush), then for our examples:

1. a 200 foot wide buffer with a 300 foot length along its bulkhead only requires about 12 
feet of width to treat sheet flow runoff

2. a 100 foot wide buffer with a 300 foot length only requires 11 feet of width to treat sheet 
flow runoff

3. and a 50 foot wide buffer by 100 feet of length only requires 9 feet of width to treat sheet 
flow runoff

By comparison, the DOE’s preferred buffer width of 280 feet would be required to remove 80% 
of phosphorous as noted in Table 1 below.  Going for 99% removal of total suspended sediment 
(TSS) would take almost half a mile.
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Table 1. Summary data used to produce a generalized curve for effectiveness of vegetated buffers to 
remove various pollutants at different widths (adapted from Desbonnet et al. 1995). TSS = total suspended 
sediment. We found no information available on composition of vegetation within the buffer. (emphasis 
added)

Buffer Width (m)

% Removal Sediment TSS Nitrogen Phosphorus

50 0.5 2 3.5 5
60 2 6 9 12
70 7 20 23 35
80 25 60 60 85
90 90 200 150 250
99 300 700 350 550

Note: To convert meters (m) to feet multiply by 3.3.  For example, to remove 80% of Total Suspended 
Sediment (TSS) the buffer width should be 198 feet.

This table was taken from page 110 of APPENDIX H. PROTECTION OF MARINE RIPARIAN 
FUNCTIONS IN PUGET SOUND, WASHINGTON, Prepared for: Washington Department of Fish and 
Wildlife, (WDFW Agreement 08-1185).

These data are based upon an unknown vegetation composition, which begs the question of how 
the exact buffer widths could be derived.  In other words, how could definitive scientific analysis 
be claimed if the basis of the results obtained does not exist?  

And yet this is the standard upon which the entire riparian buffer requirement is based, and is 
being required along the saltwater shorelines of Puget Sound. I think they should bring the 
vegetated filtration strip back from retirement.

In my opinion, all salt-waterfront owners should be given a choice of which biofiltration type to 
use in their landscaping.  Those that would like the natural vegetation buffer could have 
significantly smaller footprints between their residences and their bulkhead than those that would 
choose to have lawn instead.

Admittedly, these are idealized “site plans” and may represent only some waterfront lots with 
low bank approaches.  However, landscape architects could easily accommodate either natural 
buffers or lawns or both into their designs by varying the parameters of vegetation type, width, 
slope, and layout when redoing existing landscaping.

In my opinion, every waterfront landowner should develop their property with the effective 
pollutant removing landscapes that match their own esthetic.

Respectfully,
Charles J. Shank
PE & PLS 20839, WA
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