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Settitg Buffer Sizes for Vetlands
Bv Jer.,rrs M. McErrrsH, Jr., ReeeccA L. Kprsr-rNCER, AND saNonn N1CUOH

The knds surrounding a uetknd are citical to its suruiual. These buffer areas ?rotect a ueth.ndi u)ater

q""hA and. serue ^'hobi*, for utetknddEendzlt yegies. Local goue**irtt qre ofien in the best
'711,-: - ,- -: -l - l^ ^L- -. -t^^ ):g--*+ assrnzrlto" In.nl onrpr*t*tterttc

position to ?rotect thnt ,atuqitg^resources.Thi artich liohs at the dffirmt approacbes local gouernrnents
-tabe 

in defning a utetknd bffir.

he upland area adjacent to a wedand is essendal to its

survival and functionaliry. Buffers Protect and main-

tain wetland fi.rnction by removing sediments and as-

L sociated pollutants from surface water runoff; remov-

ing, detaining, or detodfring nutrients and contaminants from

.rp1"nd .otr..r, infuencing the temperature and microclimate of

a water bodp and providing organic matter to the wedand' Buf-

fers also maintain habitat for aquatic, semiaquatic, and terrestrial

wildlife, and can serve as corridors among local habitat patches,

some actions to protect at least some wetlands within their borders

(Kusler 2OO3).In many important ways, local governments are

better situated than state and federal environmental authorities

to control activities on the lands that surround wedand resource

areas because they are not just concerned with wedand functions'

but also with surrounding land uses and the benefits wedands pro-

vide for dreir communities.
'W'e reviewed approximately 50 enacted wetland buffer ordi-

nances and nine model ordinances, as well as several hundred sci-

entific studies and analyses of buffer performance to identifr both

the state-of-the-art and the range of current practice in defining

the protection of wedand buffers by local governments'

The Science of Bufierc forVedands

than narrow and sparsely vegetated bufiers' However' the buffer

size necessary to provide a particular level of function depends

on the functions of the wedand, the wedandt relative sensitiv-

iry (as infuenced by water retention time and other factors)' the

characteristics of the buffer' the intensiry of adiacent land use, and

watershed characteristics.

A multi-function buffer should be sized to meet all of the

functions identified as being locally important'

'Vater 
Quality 

y'r Bufers
'\0?'etland buffers protect tlre water qualiry of wetlands by prwent-

ing the buffer area itself from serving as a source of pollution' as

*.11 ., by p.o.essing pollutants that fow from upland areas' 'Water

qualiry b.rr.fit. vary not just with the size of t}re buffer' but also

witl the fow pattern, vegetation tyPe' Percent slope, soil type'

surrounding land use, pollutant type and dose' and precipitation

patterns (AJamus 2007' Wenger 1999, Sheldon et al' 2005)' Both

.h. ryp. and intensiry of surrounding land uses are key factors

d.terminittg the effectiveness of wedand buffers in protecting wa-

ter qualiry. Variations in water qualiry have been correlated over

oa.rrd.d di.aances with quantiry of intense urban land use in the

contributing area, forest cover, and proximity of road crossings

(Houlahan and Findlay 2004, Wilson and Dorcas 2003)' Intense

urbanization, agriculture, and concentrated timber harvests can

increase the amount of sediments and contaminants in surface

runoff, cause changes in hydrology, and increase the swerity of

water fuctuations in a wedand during storm events' Vegetation

and deep permeable soils in the buffer slow down surface fow'

allo* fo, infiltration before runoffreaches valuable wedands' and

inhibit the formation of channelized fow, improving removal of

sediments and nutrients. Buffers that include both forested and

grassy vegetation may be most effective at removing both sedi-

ments and nutrients, especially in agriculrural areas' Bufier effec-

dveness, however, can be reduced over the long term by activities

that destroy vegetadon or comPact or erode soils, causing rills and

gullies. Effectiveness in the short term may diminish if sediment

ind ,t..tri.nt, are added too quickly or in chronically high con-

centrations.
Depending on site conditions, much of the sediment and

nutrient remolril -"y occur within the first 15-30 feet of the

buffer, but buffers of 30-100 feet or more will remove pollutants

more consistently. Buffer distances should be greater in areas of

steep slope a.d h-igh intensiry land use' I:rger buffers will be more

.ff.itirr.'orr.. th. loog .rrn f.."*t buffers can become saturated

rney and D irecn r ofth e Enu ironmental

blz Use of Land Program. Rebccca L-

Kihslinger is a science andpolicy anzlyst at ELI Her colhague' Sandra

Nichoh, is a saf attorneY with ELI-



with sediments and nutrients, gradually reducing their effective-

bufiers greater than 50

ance. Cooke concluded

ct adjacent wetlands is

increased when fewer lots are Present' bufiers are larger and veg-

etated, and buffers are owned by landowners who understand the

purpose of the buffer. Tougher monitoring and enforcement of
buffer requirements should also help.

Vildlife Habitat 6 Buffers
'Wetland bufiers mainain or serve direcdy as habitat for aquatic

and wetland-dependent species that rely on complementary uP-

land habitat for critical stages of their life-history (Chase et al'

1997). Bufrers also screen adjacent human disturbance and serve

as habitat corridors through the landscape. The appropriate buf-

fer size for habitat functions will depend on the resident species,

the life-history characteristics of the species, the condition of the

wetland and the wedand buffer, the intensity of the surround-

ing land use, and th Provide. Adamus

(2OO7) suggess that on consider all of
the bufferfunctions ng removing pol-

lutants, limiting disturbance by humans' limiting the spread of

non-nadve ,p..-io into wetlands, helping maintain microclimatic

conditions, Ld providing habitat for native wetland-dependent

species that .eq,rir. both wetland and upland habitaa' The En-

.ri.or,-..tl law Institutet (2003) review of the science found

that effective buffer sizes for wildlife Protecdon may range from

33 to more than 5000 feet, depending on dre species' The State

Wildlif. R.tion Plans (www.teaming'com), developed by fish and

wildlife agencies in all 50 states and six territories' are good sourc-

es of ,elJant information on native species, species of conserva-

don concern, and tleir habitat requirements' These data can be

supplemented by consulting local biologists to tailor buffer sizes

to specific habitat rypes, species' and landscapes'

Approache-s to Setting Bulfer Distances
-I.'h'.r. ,t a number of ,lternatirre approaches to setting the buffer

disance-usually defined in feet measured horizontally from the

edge of the defined wetland. Many ordinances simply prescribe

. nr.a bufier distance for all wedands subject to the ordinance

(e.g.,75 feet or 100 feet). Others vary the prescribed distance de-

p.iai"g upon the type of wedand or the quality of wetland from

which ihe-buffer is extended (e-g,75 feet from least vulnerable

wetland type; 100 feet from most vulnerable)' Others further vary

the b,rfi.t dittance to account for slope toward the wedand-re-
quiring wider bu-ffers where slopes are steePer because negative

imp.ci, from land-disturbing activities, including concentrated

water fows, are likely to increase with increasing slope' Some or-

Buffer Distonce by Function
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Effective buffer distance for water qttntity and vrildtife protection functions- The thin arrow represents the range

fi potentiallly effective buffer distances for each fui"tion ot suggested in the science literature' The thick bar

i")r"rrnt, tirc iuffer distinces that may most effectively accomplish each function ( 30 - > lao feet for sediment

and phosphorous removal; 10O - > 160 feet for niffogen removal; and 10O - >300 feet for wildife pft)tectiotL

O"p)naiig on thc species dnd the habitat characteistics, effective buffer distances for wildlife protection may

be either small or lnrge.

r/ An^rr Anntf anno -



supplied by an applicant, but then rely on performance standards

irr'ti. ordi.r"nce to drive the buffer distance decision. In another

this area' 
buffer ordinances show a wide

rang ns. The lowest we found was 15

feet the border of the wetland' with

ordinances we examined, the largest number of ordinances clus-

tered around nondisturbance or minimal disturbance buffers of

50 feet or 100 feet, with variadons (usually upward variations) be-

yond drese based on Particular wedand characteristics, species of
.orr...n, and to account for areas with steeper slopes' The largest

ordinance-prescribed buffer distances (350 feet or more) tended

to be for ddal wedands and vernal pool wetlands'

I-ocal governments, in general, use five approaches in defin-

ing buffer distances'- 
(1) Fixed Nondisturbance Buffo. Sorne local ordinances pro-

vide for a fixed buffer distance within which disturbance activi-

ties are prohibited (or strictly limited). For example, Casselberry

Florida, requires wetland buffers of 50 feet' (Sa-t t; virginia cities

and counties subject to the statet Chesapeake Bay Preservation

Act establish "resource Protection areas" of a 100-fooc vegetated

buffer landward of tidal and certain nontidal wetlands, as in Pe-

75-foot "setback" from Ohio EPA Category 3 and2 wedands' re-

spectively. do, and LaPorte, Indiana' each

provide th tructures are prohibited within

i5 f..tof 582-561)

fer is to be maintained. Baltimore Counry Maryland provides for

a nondisturbance bu-ffer of 25 feet from nontidal wedands in ac-

cordance with the state nontidal wedands law (75-100 foot buf-

fers apply if m, and 100-300 feet if a ddal

wetland), bu that residential buildings must

be set back and commercial buildings an

Counry 'Wisconsin, provides for regulation of shorelands within

1000 feet of the ordinary high water mark of any navigable lake

within 250 feet of the upland edge of all ten-acre or larger wet-
must be set back *least75
ariances, and that a "natural

for the first 50 feet. (534.2)

this in reverse bY first sPeci-

fying a mandatory nondisturbance area of 20 feet adjacent to the

*.ti"nd, and then the regulatory "minimum activity setbacli' ex-

tendinganadditionall00feetfromtheedgeofthenondistur-
bance buffer. (5227-3)

Massachusetts' state wetlands protecdon act' which is locally

bance areas ranging from 25 feet to 200 feet, depending uPon the

wedand resource. ($1.4)



Wetlond Cotegory

Hobitot score 20-28

Not meeting obove criterio

Samnamish, W'asbington, ordinance: Vethnds rated. according to the'Vashington State Vl'etlnnd Rating System for

Vesurn Vashington"(Washington Departmznt of Ecottg' 2004' or as reuised)'

(4) Matrix Based' on Listed Factors. Some ordinances include

a matrix of wetland rypes, slopes, habitats' and land use intensi-
he buffer. For ex-

t ofbuffers based

*',H:13,:?:
each of these wetlands (see tble).

Under the ordinance, Sammamisht development depart-

required buffer distance bY the

ecessary to protect the functions
as to provide connectivitY when-

wer a Category I or II wedand with a habitat score of 20 or greater

is located within 300 feet of another Category I or II wetland' a

fish and wildlife conservation area' or a str€am suPPorting anad-

romous 6sh. Required buffers may be reduced if the impacts are

mitigated and result in equal or better protection of wetland func-

tions. (S21A.50.29O)
Since 1984, Island County' W'ashington' has had an ordi-

nance that takes into account wedand type, wetland size, and land

use zones. The Counry has recently revised the ordinance for new

dwelopment proposals to base buffer distance which c:rn range

from 15 to 30b feet in width' primarily on intensiry of surround-

orher estuarine wedands, resident salmonid stream wetlands, mo-

saic wetlands, and (D) native plant wetlands and small ponded

wetlands. The Counry prepared a series of tables that show buffer

widths required for various combinations of these factors (e'g''

intensiry oi surrorlnding land use, wetland structure' and slope)'

served" and expressly provides that

velopment may increase or decreas s

of the ordinance; howeve! it furth r

wetlands will in no case be less than 25 feet Woodbury' Minne-

sota, provides fo tated buffer of 15 feet'

bur further prov the right to require up

to a 75-foot und the opinion of the city''

the area contains good condi-

tion," or up to a 2 r qualiry im-

provement, wildli or any other

wetland function
Alachua Counry' Florida, provides for a case-by-case perfor-

mance standard buffer, but also provides for a numerical default

value when sufficient information is not available to support a

case-by-case determination. The buffer:

rrAn^lr Annll anno n



shall be determined on a case-by-case basis after site in-

specdon by the counry, depending upon what is dem-

or,rtr"t.d to be scientifically necessary to Protect natural

ecosystems from significant adverse impact' (5406'43)

mals; and 7) Natural community type and a

requirements of the buffer. (5406.43). \(/h
information is not available, the ordinance

ues with an average buffer distance of 50 feet, and minimum of

35 feet for wetlands less than or equal to a half acre;75150 feet

for wetlands greater than half arr.e; l5ol75 feet where listed spe-

cies are doculented; and 150/100 feet where the wetland is an

outstanding resource water. (5406. 43(c))'

Creswiew, Floridas ordinance provides:

The size of the buffer shall be the minimum necessary to

prevent significant adverse effects on the protected envi-

ronmentally sensitive area. Sl02-202(e)(l)'

Fife,'W'ashingtont ordinance specifies bu-ffer distances, but

further provides that:

The community development director shall require in-

creased standard buffer zone widths on a case by case

basis when a larger buffer is necessary to Protect wetlands

functions and values based on local conditions' This de-

termination shall be supported by appropriate documen-

tation showing that it is reasonably related to Protection
of the functions and values of the regulated wetland'

Such determination shall be attached as a permit condi-

tion and shall demonstrate that:

A. A larger buffer is necessary to maintain viable pop-

ulations of existing species; or B. The wetland is used

by species proposed or listed by the federal government

or the state as endangered, threatened, rare' sensitive or

monitor, critical or outsanding Potential habitat for

those species or has unusual nesting or resting sites such

as heron rookeries or raPtor nesting trees; or C' The adja-

cent land is susceptible to severe erosion and erosion con-

ffol measures will not effecdvely prwent adverse wetland

impacts; or D. The adjacent land has minimal vegetative

cov€r or slopes greater than 15 Percent' Sl7'17'260'

This approach re lication

stage and 
"1.o 

..q,tit.s techni-

cal capacity to make " 
oice'

Bufbr Averoging ond Minimum Distonces

Some buffer ordinoiceJthot set specific ond minimum buf-

L, dit"nrions ollow the locol government to occept buffer

overoging in order to occommodote voriobility in terroin or

to ocim-todote development plons' For exomple' o wet-

Woshington ollows buffer overoging i[ the opplicont dem-

onstrote! thot the overoging will not odversely offect wet-

lond functions ond volues, ihot the oggregole oreo within

the buffer is noi reduced, ond ihot the buffer is not reduced

provided thot the totol omount of buffer remoins the some'

Conclusion
I-ocal buffer ordinances serve a critical role in maintaining com-

munity qualiry of life, management of stormwater and fooding'

pro...,ion of water qualiry and quantity' hlbi:t conservation'

and resilience to the future effects of global climate change on

local communities. In addition to determining appropriate buf-

fer dimensions, local Sovernments should clearly address what the

ordinance is intendeJto do, what wedands are to be protected, al-

lowable activities, review procedures, af,frrmative obligations' and

enforcement provisions when drafting a wetlarrd buffer ordinance

or bylaw
Science should serve as the foundation for defining the di-

mensions of wetland buffers. But this does not mean that each

community will need to commission an elaborate scientific study.

A great deal of information is available from state environmen-

al"protection agencies, state natural heritage Programs' and from

oth^er communities that have adopted wetland ordinances' The

science summarized in this article should provide a good starting

point. I

This articlz * d.ratanfrom tbe neta Phnner's Guide to \Vethnd Buf'

fers for Local Gouernments, pullisbed hY tbe.Enuiro,nmental Law
'Irriitut, 

in March, and aaaihble at wuu'elLorg' Copyright 2008

Enuironmental Law Institute, used hy permission'

Continued on Page 17
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Chamber Action
H.R 2419, Farm Bill Extension Act, which would provide for the

condnrradon of agricultural programs through frslcal yat 2Ol2'

was passed by the Senate on December 14'

CommitteeAction
H.R 236, North Bay'W'ater Reuse Program Act of 2007, which

would aurhorize the S.ct t"ty of dre Interior to crerte a Bureau of

which would amend the'Water Desalination Act of 1996 to art'

thorize the Secretary of the Interior to assist in research and de-

liminary
Orange
Naural

Resources or'January 17.

ILR 2537, Beach Protectio n Act of 2O07' which would amend the

Clean'Water Act as it relates beach monitoring, was reponed by the

C-ommittee on TiansPoftation and Infrastructure on December 12'

H. Rcs.845 a resolution that would recognize the 60th anniver-

sary of Everglades National Park' was rePofted by the Committee

on Tiansportation and Infrastructure on January 28'

Bills
S. 2354 a bill to authorize the Chief of the U'S' Army C-orps of En-

to rhe construction of a
watershed in C-olorado,

nNovember 16.Thebill

was r,trened to the C-ommittee on Envilonment and PublicVorks'

S. 2494, a bill to Provide for equitable comPensation to the Spo-

kane Tlibe of ltdi"n. of the Spokane Reservation for the use of

tribal land
Dam, was

ber 17. Th
S. 2512, a bill to establish the Mississippi Delta Nadonal Heri-

age Ara in the state of Mississippi, was introduced by Senator

Clchrar, (R-Miss.) on December 18' The bill was referred to the

Committee on Energy and Natural Resources'

H.R 4925, a bill to authorize the Chief of the U'S' Army Corps
constnrc-
tershed in
Colo.) on

December 19. The bill was referred to the Committee on Tians-

porrtadon and Infrastructure.
'H.R 

5106, a bill to authorize rhe Marine Mammal Commission

to estabtish a national research Program to fund basic and applied

research on marine mammals, was introduced by Representativ€

Abercrombie (D-Haw.) onJanuary 23. The bill was referred to the

Committee on Natural Resources.

H.R 5451,a bill to reauthorize the C-oastal TnneManagement Act'

was introduced by Representative Bordallo (D-Guam) on February

l4.Thebill was referred to the Committee on Natural Resources'

bill was referred to the Comrniaee on Naoral Resources'

H.R 5453, a bill to authorize assistance under the Cnastal Zone
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