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This review was originally prepared as a broad overview of the
topic to stimulate dialogue within the Fish and Wildlife Service
on what types of buffer zones it should be pursuing for its own
Partners projects (Northeast Region) or in consultations with
other agencies involving restoration of riparian buffers (e.g.,
NRCS's CREP). Information on wetland and streamside buffers for
wildlife was collected for a presentation at the National Land
Trust Rally '98 in Madison, Wisconsin. This introduction is not
intended to be an exhaustive or complete treatment of the topic -
it is simply a brief commentary on some pertinent issues with a
list of useful references attached for additional information
(including some buffer web gites). A report entitled "Vegetated
Buffers in the Coastal Zone: A Summary Review and Bibliography"
by A. Desbonnet, P. Pogue, V. Lee, and N. Wolff (1994) published
by the Rhode Island Sea Grant Program was a major data source for
this overview. Note that some of the references cited in the
text are not listed in the list of selected references at the end
of this overview; they are found in Desbonnet et al. (1994}).

This introductory paper was originally prepared in 1999. 1In
2003, 1 added a few more references and some narrative regarding
wildlife needs. A 1999 literature review by Seth Wenger of the
Institute of Ecology at the University of Georgia is an excellent
source of information and is highly recommended. Another useful
reference is a report on wildlife use of wetland buffer zones in
Massachusetts (Boyd 2001}).

There is increasing interest in improving the gquality of the
nation's waters by reducing nonpoint source pollution (see former
Vice President Gore's Clean Water Action Plan). One of the
primary situations accelerating nonpoint source pollution effects
is the destruction of streamside or riparian vegetation. Such
activitieg provide a direct pathway for pollutants carried by
surface water runoff to enter the stream without buffering.
Restoration of streamside vegetation is one way to minimize this
type of pollution. Buffers around wetlands are also recommended
to preserve the functions these areas serve. Perhaps the most
important guestion is - how wide should the buffer be? The
following is a brief summary of current literature on this topic.



What is a Buffer?

A buffer is a strip of vegetation of varying dimension necessary
to protect an adjacent area from disturbances that may reduce or
impair its functions and its values to an ecosystem, society, or
other entity.

For wetlands, a buffer is represented by the landward distance
from the upper wetland boundary that is important to help
maintain its functions including biological integrity. It is
therefore measured from the outer edge of the wetland. For
streams, a buffer is measured from the water's edge of each side
of the stream (e.g., 100m from the left bank and 100m from the

right bank).

The use of buffers was reportedly first conceived in the 1940s
and 1950s to protect waterfowl habitat. Many waterfowl build

their nests adjacent to wetlands in the drier uplands. Later,
buffers were employed to protect the water quality of streams

from the adverse effects of logging (timber harvest practices)
and agricultural operations (cropland and pasture).

Vegetated buffers may be woody or herbaceous (grassy).

Vegetation should extend from the streambank landward for some
distance based on the desired improvement in a particular
function. These strips lie between the watercourse and some type
of development impact (e.g., lawn, cropland, pasture, clearcut,
or impervious surfacesg).

Use of Vegetated Buffers for Water Quality Improvement

EPA estimates that 50-70% of the nation's threatened or impaired
surface waters are adversely impacted by agricultural nonpoint
gsource runoff and that 5-15% is attributed to urban runoff
(Griffin 1991).

Grassy buffer strips have been used in agricultural areas to
reduce nonpoint source inputs. In forest management areas,
natural vegetated buffer strips have been used to reduce
sedimentation impacts. '

The following factors have been noted to have some effect on
removal of pollutants: 1) soil type, 2) depth to the water table
in the buffer zone, 3) type, density, and age of vegetation, 4)
poliutant concentrations in the runoff, 5} land use and size of
area draining into the buffer, 6) hydrologic regime within and
adjacent to the buffer, 7) width of the buffer, 8) residence time
of water in the buffer, and 9) the path of runoff water into and
through the buffer. :



Clearly, channelized flow through the buffer is a problem. Also
inundation of the buffer significantly reduces its filtering
capacity {i.e., to zero during heavy thunderstorms). Once oils,
most metals and pesticides enter the ground water, the buffer
will not effectively remove these substances. Nutrients,
however, can be taken up. One study (Ambus and Lowrance 1991)
found that 68% of the denitrification occurred in the top 2cm of
soil. Nitrate removal is greater in areas with shallow water
tables (wetlands) than in areas with deep water tables (uplands})
during both dormant and growing seasons. Slope also affects
pollution abatement as steep slopes do not have sufficient
retention time for runoff for nutrient uptake or denitrification
to occur. A slope of less than 15% allows for adeguate retention
time and pollutant removal. Poorly drained soils are twice as
effective at nitrogen removal than well drained soils (Groffman
and Tiedje 1989%a). Where long residence time occurs, high
denitrification usually results. Sandy soils are most effective
at removing sediments and bound pollutants, and less effective
for soluble forms (Cooper 1990). Vegetated buffers are not
recommended as effective pollutant removers in clay-rich soils
(Scheuler and Bley 1987). As the particle size of the sediment
decreases, the width of the buffer needed to remove it increases.
In a grassy buffer (i.e., Bermuda grass), coarser materials were
removed within 3.3m, most silt in 15m, and most clays in 90m
(Wilson 1967). Vegetated buffers can become saturated over time,
thereby reducing their effectiveness.

Grassy Buffers

Grasses should be left uncut (or at least not below four inches)
- the worst case would be a grassy buffer mowed like a golf
green. If mowed, clippings should be removed from the site.
"Although grasses are effective as vegetated buffer species, they
lack the versgatility required of multiple-use buffers - for
preserving wildlife habitat or promoting visual diversity, for
instance - and generally are not suitable for use as the only
cover within a multiple-use vegetated buffer area" (Desbonnet et
al. 1994). :

Woody Buffers

Hardwood species are better nitrogen removers than conifers (Spur
and Barnes 1980). Species with shallow root systems may be
ineffective at removing nitrogen from groundwater, so trees may
be more effective than shrubs (Ehrenfeld 1987). Denitrification
also occurs during the dormant season in areas with high seasonal
water tables {(wetlands) due to high organic matter content and
microbial populations. There ig however a significant decline,
perhaps 64-81%, in nitrate removal from growing season to dormant
season.



Buffer Widths for Water Quality Protection

Some Minimum Vegetated Buffer Widths:
1. No glope on glightly erodible soils = 10m (Clark 1977).
2. 30% slope on severely eroded soils = 50m {Clark 1977} .

3. Forested buffer for sediment removal for slopes less than 50%
= 15m; extremely sloped area = 66m {(max.)} (Broderson 1973).

4. See attached tables for results of some studies.

5. For removing sediments, a 25m vegetated buffer would likely
remove 80% of sediment inputs (Desbonnet and others 1994} .
Removal of 60% of total suspended solids can be expected to be
accomplished by a ém-wide vegetated buffer, while to remove 80%
would regquire a 60m strip. '

6. For removing nitrogen, a 9m-wide buffer may remove 60%, while
a 60m buffer is required to remove 80%.

7. For removal of total phosphorus, a 12m buffer strip would
achieve 60% efficiency, whereas an 85m buffer would remove 80%.

8. The Forest Service has a recommended minimum of 28m and
divides this buffer into 3 zones: a) 5m from water - no
alteration; b) to 17m - limited use (e.g., selective harvest),
and ¢) a 6m zone abutting the developed or disturbed area -
vegetated area including lawn or hayfield, but not cultivated
land or impervious surfaces (Welsch 1991).

Recommended Buffer Width for Water Quality Protection

Bazed on Desbonnet and others (1994) - "forty-five meter buffers
appear adegquate to protect water quality in general, at least
within freshwater systems and areas where sediment and adsorbed
pollutants are the major concerns."

Use of Buffers for Fiéh and Wildlife Habitat Protection

Wetland and riparian buffers are also needed to protect the
guality of fish and wildlife habitat, to maintain travel
corridors for wildlife, to provide refuge during high water, and
to shield wetlands and streams against the adverse impacts of
development and other land uses. The size of the buffer depends
on numerous factors: 1) the ecological requirements of individual
species, 2) the existing habitat quality of the area to be
buffered, 2) the intensity of the land use, and 4) the
characteristics of the land (vegetation, slope, soils,
erodibility, groundwater levels, etc.). Another factor that may



be the determining factor in establishing the limits of any
buffer is politics, that is, the willingness of politicians to
impose restrictions on the use of private property along wetlands
and streams for the benefit of water gquality and fish and
wildlife species.

Buffers for Maintaining Fish Habitat

When forested bufferg strips greater than 30m were left, there
was no detectable adverse effect from logging on sedimentation on
salmonid development or on other aquatic organisms in the Pacific
Northwest. Such vegetation also is important for the aquatic
ecosystem by providing leaf litter and insect drop that support
aquatic food webs and by stabilizing streambanks, thereby
reducing erosion and gedimentation. The 30m forested buflfer
strips kept water temperature within 1 degree C. A forested
buffer of 24m is generally sufficient to shade most streams, but
30m is recommended (Castelle et al. 1994). Buffers from 5-10m
provide little protection for aquatic resources under most
conditions (Castelle et al. 1994).

Buffers for Maintaining Wildlife Habitat

Some wetland-dependent species nest in adjacent uplands (e.g.,

mallards, herons, and turtles). Many amphibians (e.g., wood
frogs and salamanders) breed in wetlands but spend their adult
lives in adjacent uplands. Burrowing small mammals occupying

wetlands also need uplands.

The State of Washington found that 85% of terrestrial vertebrates
use wetlands and their buffers (359 of 414 species in western
Washington and 320 of 378 species in eastern Washington).
Consequently, the State recommends the following buffer widths
for wildlife protection (Castelle et al. 1994):

1. 50-150 feet to protect wetlands from human disturbance (e.g.,
vegetation trampling and trash disposal).

2. 200-300 feet to retain wetland-dependent species.
3. 100-200 feet for protection of other species.

If the objective is to improve wildlife habitat along streams for
neotropical migrants or for wildlife movement corridors, the
literature suggests buffers from 30-200m (see following
discussion) .

Wenger (1999) in summarizing literature on buffers, stated that
while narrow buffers provide habitat benefits to many species,

protection of diverse terrestrial riparian wildlife communities
requires some buffers of at least 100m. He cautioned, however,



that such buffers may not be practical on all streams in most
areas, yet minimum buffers should be based on water quality and
aguatic habitat functions. See Boyd (2001) for information on
wildlife travel distances and habitat predictors for wetland
wildlife within the 100-foot buffer zone in Massachusetts.

Buffers for Mammals

When considering buffers for various species, consideration of
home range is important. Some home ranges for wetland mammals
are: 5-100m from water for mink, 200-400m for muskrat, 100m for
beaver (feeding zone; in dry regiong = 30m), 30m for river otter
(needs dryland for denning), and 250m for marsh rabbit. Moose in
Ontario require a distance of 120m from aquatic feeding areas,
mineral licks, and calving grounds. Squirrels in Mississippi
needed more than 50m of forested buffers along streams. 1In
studying small mammals along riparian corridoxs in southwest
Oregon, Cross (1985) found that the diversity and species
composition of small mammal populations in a 67m wide riparian
buffer bordered by a clearcut forest was comparable to
undisturbed forests.

Buffers for Rirds

Birds also vary in their needs for buffers. Those requiring more
than 500m-wide forested buffers include barred owl, red-
shouldered hawk, ruby-throated hummingbird, American redstart,
prothonotary warbler, and Swainson's warbler. The Mississippi
kite needs a buffer greater than 1000m, while the swallow-tail
kite needs one greater than 10,000m.

In central Pennsylvania, a riparian buffer greater than 125m was
needed to match conditionsg in an undisturbed reference area
{(Croonguist and Brooks 1993). In disturbed areas, a 2m woody
buffer did have an important effect on improving habitat for
birds. Impoverished bird communitieg were observed when there
was only 10m of vegetation on each bank. Sensitive species
required 25m on each bank.

In a study of bottomland hardwoods in the Southeast, hardwood
stream corridors of less than 50m and more than 1000m produced
the highest bird counts (Kilgo et al. 1998). The researchers
recommended widths of more than 500m to maintain characteristic
bottomland hardwood avifauna. Unfortunately, much of the
remaining bottomland hardwood stands are in narrow drainages. By
2030, the researchers expected a 15% decline in bottomland
forests with about 64% due to timber harvest.

A Maryland and Delaware study {(Delmarva Peninsula} examined 117
riparian corridors ranging from 25-800m wide (Keller et al.
1993). The wider the corridor, the higher the number of



neotropical migrants and the lower the number of short-distance
migrants. The latter birds dominated corridors less than 100m
wide. The number of residents was not related to width. The
researchers recommended a width greater than 100m to protect
interior bird species.

Table 1 summarizes minimum width recommendations from various
studies across the United States.

Table 1. Recommended minimum riparian buffer widths for birds.
(Source: U.S. Army Corps of Engineexs 2000).

Location Minimum Width Reference
California >100m Gaines 1974

Canada, British

Columbia 70m Kinley and Newhouse 1997
Canada >60m Darveau et al. 1995

Canada,

Newfoundland >50m Whitaker and Montevecchi 1999
Delaware &

Maryland »>100m Keller et al. 1993

Georgia >100m Hodges and Drementz 1996
Kentucky >100m Triguet et al. 1990

Maine >150m Vander Haegen and DeGraff 1996
New Hampshire >100m Mitchell 1996

Oregon >40m , "Hagar 1999

South Cérolina >500m Kilgo et al. 1998

Vermont >150m Spackman and Hughes 1995
Virginia >50m ' Tassone 1981

Lambert and Hannon (2000} studied the effect of timber harvest on
ovenbirds in riparian buffer strips. They found that 20m strips
did not support ovenbirds and that 100m and 100m buffers retained
ovenbirds during the year following harvest. Long-term harvest
effects require further study.



Buffers for Herptiles

In the Southeast, streamside hardwood buffers greater than 30m
supported more herptiles than thosge less than 25m. Researchers
studying turtle nesting in South Carolina found that all nesting
occurred within 275m of the wetland, while 90% of the nesting
took place within 73m (Burke and Gibbong 1995).

Also in the Southeast, Dickson (1989) reported that medium (30-
40m) and wide (>50m) streamside zones supported many more
amphibians and reptiles than narrow (<25m) zones (Dickerson
2001) . Later, Rudolph and Dickson (1990) found sgimilar conditions
within streamside zones of pine plantations. The wider zones had
more overstory and midstory vegetation with sparse shrub and
herbaceous cover.

In the Pacific Northwest, reptiles and amphibians dependent on
riparian habitats may need buffers of 75-100m {(Gomez and Anthony
1996). Many of these species also required neighboring old
growth forests and upland habitats.

For southern Illinois, Burbrink and others (1998) reported that
reptile and amphibian diversities in a 100m naturally vegetated
riparian zone were as high as those in a similar lkm-wide zone.

An Ontario study found that a 120m buffer strip was no sufficient
to protect either herps or mammals (Finlay and Houlahan 1996).
They believed that removing 20% of the forest within 1000m of a
wetland may have the same effect on species as destroying 50% of
the wetland. These conclusions may be site-gpecific, but they
suggest that overall, land use practices around wetlands may be
as important to wildlife habitat quality as the size of the
wetland itself.

Recommendation for a Multiple-Use Buffer Strip

The minimum width suggested by Desbonnet and others (199%4) is
15m. They believe that this should be "implementable” in only
moderately developed areas. This should provide about 60%
pollutant removal and will offer minimal wildlife habitat value.
For undeveloped areas, they suggest wider buffers (e.g. 50m or
more} . Such widths should also be considered for all publically
owned lands. For areas of critical wildlife importance, they
suggest 100m.

Flexible vsg. Pixed Buffers

Flexible buffers are oneg that vary in width due to site
conditions and considerations for the resource to be protected.
Although good in theory, such buffers require much data. As
such, flexible buffers are likely to be unrealistic for



widespread application. Fixed wetland buffers are easier to
implement and enforce. They also offer greater predictability
and are easier for people to understand.

Priorities for Buffer Restoration and Protection

For restoration, priorities should include: 1) areas with no
vegetation, and 2) areas with vegetated buffers less. than 50m

wide.

For protection, priorities should consider: 1) areas around
sensitive wetlands and high quality coldwater streams, and 2)
areas with large buffers intact.

Buffer Web Sites

http://www.unl.edu:80/nac/pubs/afnotes/afnrip3.htm
(National Agroforestry Center: A Riparian Buffer Design for

Cropland)

http://www.nhg.nrcs.usda.gov/CCS/BufrsPub.html
(USDA Natural Resources Conservation Service)

http://www.willow.ncfes.umn.edu/buffer/cover _htm
(USDA Forest Service's Riparian Forest Buffers)

http://www.chesapeakebay.net/facts/forests/ripfor.htm
(Chesapeake Bay Program: Riparian Forest Buffers)

http://www.dnr.state.wi.us/org/water/wm/dsfm/shore/documents/Buff

erBiblio.pdf
{Wisconsin DNR list of buffer references)

http://outreach.écology.uga.edu/tools/buffers/lit-review.pdf
(University of Georgia, Institute of Ecology's review of riparian
buffer width literature)

http://www.umass.edu/umext/nrec/pdf files/Final Project.pdf
{(University of Massachusetts report on wildlife use of wetland

buffer zonesg)

Also try a search engine like google.com for additional sites
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Attachments (Selected Tables from Desbonnet et al. 19924)



other edge of stream (forested buffers) — despite
- their similarities in purpose. Together they make up
arange of functional uses greater than either consrd—

~ .ered alone.

. This review- mcorporates information taken from
". both vegetated filter strip and forested buffér stud-
ies, since the use of both is-important in developing .
a general understandmg of the effectiveness of
-vegetated buffers; partlcularly from a multtple-use
perspective. When the term. veg&tednbuffer s
used in this document, partteularly wi regard to
managemeént. lmphcatrons for the coastal zone, it
specifically | refers to naturally vegetated areas ‘that -
: have been, or are belng, set aside along the coast—
made—t(; 'deStgnmg vegetated buffers where they
‘presently do not exist, the intent is to develop a
vegetated area thiat mimics native 'vegetation appro-
priate to the'same locale. Our ch01ce of the term ,
" “vegetated buffer’”-keeps withiits original use to'
demgnate naturally vegetated areas; but we develop
further thefconcept of. multtple use and multrple
'beneﬁts for-this versatile management tool, as
. " adapted, from: information on- both natural and
- engmeered vegetated buffers :

: Table 1 A selectlon of del‘ mtlons fer vegetated buffers. o

| watehmg, hrkmg, and prcmckmg, for preservmg the -
'mtegnty of historical and cuItural sites; for flood

protectrng structures from storm damage Establtsh»
“'zone also can help provide for the long-term eco-

~ aspect of the. natural wildérness of the coast that -

'deve_loped to fully consider the multiple benef 1ts and |
“uses that they offer to resource managers and fo the™”

- sector of the pu pubhc that does not view that smgle
- umglebeheﬁt as a priority. Public awareness
~ ‘that the vegetated buffers support multiple benefits

— pollutton control, wildlife habitat dtversrﬁcatlo :
- and scenic improvement, for instance — may lead_
- to more effecttve rmplementatnon as well as g1v1n

L Multlple benefits :

Vegetated buffers often produce many beneﬁts
that are neither well-documented nor originally .
intended. ‘They can be used for providing w1ldhfe
habitat; for promoting vnsual diversity; for btrd

ment of vegelated buffers throughout the coasta]:
nomic viability of the resource by maintaining ai ™
draws people tothe shoreline.’

Vegetated ‘buffer programs however, are rarely

general public. The “single use/single benefit” .
approach used more often tends 1o alienate some -

v o

Reference R

T

) Defimtlon .

Pa.lfreyl and Bradley, 1982 -

Zones of undeveloped vegetated land extending from the banks or hrgh waler. mark of a
Wwater course-or water body to some point landward. Their purpose is to protect the h _"_ :
water resources mcludmg wetlands they adjom from the negatlve tmpacts of adjacent-‘

landuse. . 4

Dillshagt oL, 19863 . -

| surface. runoff: - -

Bands of pla.nted or mdtgenous vegetanon used to remove sedtment and nutnems from'

Strips of grass or other VEgetatxon that trap pollutants from land areas before they ;
reach adjacent water bodies. © . . ;

o .Chesapeake Bay Local AS'SlStancc Act,
- '1990 ) .

‘disturbances. 2 . -

An area of natural or eStablrshed vegetatton ma.naged o proteet other components of a
,Resource Pmtectton Area. and state waters from stgmficant degradauen due to land

- ;’BIOWR. et a.l., 1990

Transitional areas. between two d:fferent land uses where one mmgates the 1mpact
from the other.” - - :

- =Palmstmm, 1991

Intended to provide a neutral .area to lessen the i lmpact of m man's actrvrt:es (1 €., -
fertilizer use, on‘site septic.systéms, urban rimoff) on sensitive resources.

_Comerford et al 1992 ;

Abarrier or treatment area protectmg adjommg areas from the off site effects of sonie '

disturbance.”

: "_-_.Dodd et al., 1993

..... -stnips of land in transrtmnal areas between aquat:c and upla.nd ecosystems- From a-
water quality management perspective, riparian buffers can be defined as areas designed
to intercept surface and subsurface flow fmm upland sources for the purpose of
improving water quality. : :

Stnps of vegelatlon separaung a water body from a land use that could act as a
nonpoint source. . .




Table 2. Removal rates for various pollutants in vegetated buffers. The values reported for removal in grassed buf fers may.
be high relative Lo forested buffers because most received direct fertilizer treatments, whereas forested buffers did not: Removal
rates for forested buffers may therefore be underestimated with regard to their actual removal potcnual (1.-kilogram = 2. 2.
pounds; | hectare = 2.47 acres)

Reference -

Removal Rate

D_ethils '

NTTROGEN

“Ehrenfeld, 1987

75 - 80 kg Nfhafyr -

Hardwood weiland getting septicrtank leachal_e R

Ehrenfeld, 1987

4556 kg N/hajyr.

Pine upland getting septic tank léachate = "+ .

. Ehrenfeld, 1987

68 -69 kg Nfhafyr - .

"Oak upiand gelting septic tank leachate * -~

- “Peterjohn & Correll, 1984 77 Kg Nfhafyr - -~ | Mid-Atlantic coastal plain. forest trees -
Palazzo, 1981 290 kg N/ha/ye - . .| Orchard grass; sewage wasle treated - :
Fail et al., 1986 50 kg N/hafyr™ - - - Blant uptake and storage in a coastal plain riparian fnrest
"~ Cole & Rapp, 1981 75.4 kg Nfhafyr Mean of 14 temperate deciduous forests

Lowrance et al., 1984¢c

51.8 kg N/hafyr - -

Lowrance et al., 1984¢

31.5 kg N/hajyr

Aboveground plant storage in riparian forests
Denitrification in niparian forests . -

Morton et al., 1988 2.0 kg N/hafyr Kentucky bluegrass contiol plot
“Morion et al., 1988 32 kg N/ha/yr - | Kentucky bluegrass; overwalered and fcmhzed
. Brown & Thomas, 1987 194 kg N/ha Bermuda grass on sandy soils with repeated harveSting - -
Peterjohn & Correli, 1984 | 11 kg/ha particulate organic- N Riparian forest trealing agricultural watershed - S
- Peterjohn & Correll, 1984 0.83 kg/ha ammonium N | Riparian forest treating agricultural walershed i
Peterjohn & Correll, 1984 - 2.7 kg/ha nitrate N- , | Riparian forest treating agncultural watershed
Peterjohn & Correll,-1984 45 kg/ha nitrate N in Riparian forest treating agriculiural watershed
O ‘ groundwater ) - o :
~ Groffian & Tiedje, 198% - 10 kg N/hafyr - Well-drained loam
Groffinan & Tiedje, 19892 11kg N/ha/yr ‘Somewhat poorly drained loam
Groffman & Tiedje, 1989a " | 24 kg N/hafyr Poorly drained loam
Groffman & Tiedje, 198%a . 18 kg N/halyr ~ - . Well-drained clay—Iloam
Groffman & Tiedje, 1989a 17 kg Nhafyr - -Somewhat poorly drained clay—loam .
- Groffman & Tiedje, 1989a 40kg N/hajyr - -~ - | Poorly drained clay—loam
7 Groffman & Tiedje, 1989 0.6 kg N/halyr - . Well-drained sand B
Groffman & Tiedje, 198%a 0.8 kg N/ha/yr - - .. | Somewhat pootly d dramed sand :
Groffman & Tiedje, 19892 05 kg Nfajyr . - - | Poorly drained sand . P
Groffmanetal;, 1991a 311 g N/hafday - Well-drained aerobic forest soil with nitrate. addcd
Groffman et al., 1991a 365 g Nfha/day - . i Poorly drained aerobic forest soil with nitrate added
.. .Groffman et‘al., 1991a 7,889 g N/ha/day -~ . - | Tall fescue’on aerobic soil with nitrate added..<7 . - Y
_:Groffman et-al.,; 1591a: 4,537 g Nfha/day .. . | Reedcanary grass'on aérobic.soil with nitrate added )
" Groffman et al;, 1991a 1.1 g Nfhajday., < -~ | Well-drained anaerobie forest soil, no nitratg.added” . ~ .. il
= Groffman'et al,, 1991a 1,306 g N/ha/day .. ‘Well-drained anaerobic forest soil; nitrate.added . ~ . 47000 -+ -

" Groffman et al; 1991a -

REACYY

~| Poorly drancd anaerobic forest soil, nonitrate added > - = -

. TGroffman et ak, 1991a

1,402 g N/hajday -

“Poorly drained anaerobic forest soil, nitrate added -

- Groffian et al., 1991a 1.0 g N/iajday - - - | Tall fescue on anaerobic soil, ‘no nitrate added ---
- Groffmanetal, 1991a 17,208 g N/ha/day -~ - | Tall fescue on anacrobic soil, nitrate added . LoeeE
© Groffman et al., 1991a 1.0 g Nfhafday .- - | Reed canary grasson anaerobic soil, no fitrate: addcd Gl el
Groffman et al., 1991a 15,208 g'N/hafday . =~ Reed canary grass-on anaefobic soil, nitrate added . . ..
Warwick & Hill, 1988 "0.05—0.53ug NfmZ/day . | Sandy sediments - S S

' "Warwick & Hil, 1988

~ 0.08—1.20 pg N/m?/day -

Organic sediments” -+~ ST e

“Warwick & Hill, 1988

1.05—3.19 pg N/mZjday -

‘Watercress bed detmus and sedlmcnls :

Hook & Kardos, 1977

388 kg N/ha/yr -

Reed canary grass; sewage waste treated - . "7 s -

3417265 g Nftufacte

Mean of, 111 high-altitude wet meadow samples”* .~ -

- Rhodes et al., 1985 -

Lemunyon, 1991

993 7 375 kg N/ha |

Smooth Bromegrass in 15m2  well-drained plol urea treated -

- Lemunyon, 1991

56.1 7 20.6 kg N/ha

Garrison grass in 15m+ well-drained plot; urea treated ©

. Lemunyon, 1991

7357 489 kg Nha ™

Kentucky bluegrass in 15m? well-drained plot; urea treated

Lemunyon, 1991

§76 7 384 kg N/ha

Orchard grass in 15m® well-drained plat; urea treated

Lemunyon, 1991

44.0 / 25.7 kg-N/ha

| Perrenial ryegrass in 15m? well-drained plot; urea trcai;d ) N




Table 2. Remaval rates for various pollutants in vegetated buffers. Continued

',‘. -

Lemunyon, 1991

809 7 34T kgNAa

Reed canary grass in 15m?2 well-drained plot; urea treated .

Lemunyon, 199T

652 /333 kg Njma

Sweet vernal grass in 15m2 well-drained plot; urea treated -

Lemunyon, 1991 -

7827379 kg N/im

Tall fescue in 15m* well-drained plot; urea treated. -

Lemunyon, 1991

403 7 T Rg N

| Big bluestem in 15m* ‘well-drained plot; urea treated

" . Lemunyon, 1991 - -

291 7 185 kg N~

Switthgrass in 15m< well-drained plot;-urea treated

HllI&Sanmugadas 1985 i

37—412'mg Njm Zday

.| 24-hour stream sediment tncubation

- Hill & Sahmugadas; 1985-

33—223.mg N/ 2day ., -

|- 48-hour stream sedlment incubation -

" Schellinger & Clausen, 1992

-0.72 K/ 4fyr TKN -

22.9 X 7.6m mixed species grass buffer 2% slope

g Schellinger & Clausen, 19927

;22 9X 7 6m mlxed species grass buﬂ'er. 2% slope

“PHOSPHORUS ~,

032 kgfin “fyr Atimonia-N

Peterjohn & Correli, 1984~

30 kg/fha total pa}ti}.;ulate P ‘

Ripanan forest lreatmg agncullural watershcd

Lowrance €t al,, 1984c - 3.8kg Phafyr Aboveground plant siorage in riparian forests
Schellinger & Clausen, 1992 [- _ o.rlrg.k-g;mzm TP 229X 7.6m mixed species grass buffer; 2% slope
_Schellinger & Clausen, 19921 o120 kg/mZfyr Dissolved P . | 22.9 X 7.6m mlxed species grass  buffer; 2% slope
- Schellinger & Clausen, 1992 0 09 kglmzlyr OrthoP © | 229X 7.6m mixed species grass buffer; 2% slope
Cole & Rapp, 1981 5 0 kg P/hajyr i -Mean of 14 tempera(e deciduous forests

: SEDIMENT & OTHER

. Peterjohn & Comrell, 1984

4 I kglha/yr of partlculales

Riparian foresl trealmg agncullural watershed

: ScheIiingelj. & Clausen, 1992

- L13kg/mAyrTSS

22 9X7.6m mxxed species grass buffer; 2% slope =

T hectare

2"47 acres}

- Figure 2. Ranges of mtrogen removal
- for grass and forested buffers, fIhe
S .heavy line contamed in the bar . .
* Iepresents the 1 mean of the data, that
. -constitite the range. Data taken- from .
" Table 2:[{ kilograni = 2. 2 poundS' A7 :

-50-7_' "0

T :-'1: T — T
Lo 150 : 200 -J250 -
N ilrogen Hemoval (kglNlhalyr) ’




Table 3. Recommended vegetated buffer widths for pollutant removal, giving the desired effect of the lmplementedi ;
buffer. The rcponcd values are generally intended as minimum buffer width values to achieve lhe dc51rcd purpose i meter =

3.28 feet]-
: Author(s)- Width (m) Objective - Specifics
in: Comerford et al. 1992 2 Maintaint stream channel stability T, . Qzark Mts
Ahola, 1990 T 2-10 Stream habitat protection R
“Ahola, 1990 5-20 River/lake protection R
Scheuler and Bley, 1987 T Low level pollutant removal - Grassed buffer -
in: Comerford et al., 1992 7-12° General purpose use - Low slope; pral Tand -
Palmstrom, 1991 76 - General purpose use . R '
“Doyleetal., 1975~ 76 Protect water quality from animal wastes' “Forested buffer
“in: Comerford et al., 1992 8 Protect general water quality L
T in: Comerford et al., 1992 -9 Protect water quality from ground- based
o herbicide applications ) T
Martin et al., 1985 10 i Pmtem waler quality from clear-cut Forested buffer’ e
Clark, 1977 10 General purpose use - 0% slope over slightly erodlblc e
- B : ’ “soils .
Swifi, 1986 o 10-19 Protect general water quality Road runoff sediment
Trimble & Sartz, 1957 106-12.2 " Protect water quality from logging <10% slope
Florida Div. Forestry, 1990 i .Protect general water quality Primarily streamside
in; Comerford et-al., 1992 11 Prolect small streamn water quality - | ~ Forested buffer -
" in: Comerford et.al., 1992 i2-24 . " Protect general water quality Forested buffer
in: Comerford et al., 1992. 12-83 Moderate erosion protection Forested . ~
in : Comerford et al., 1992 R - Protect water quality from pesticides : .
Phillips, 19890 15-60 - Protect general water quality - Wcil-dramcd son]s
in: Comerford et al., 1992 15-103 - . Severe erosion protection - Forested buffer. - ]
Corbett & Lynch, 1985 20-30 . Protect water quality. from logging L !Forasted._buffc_r.'_ - ', ¥
“Clark,-1977 pcl Protect waler quality from logging - Forested buffer .
Moring, 1982 L1 Protect salmon egg and juvenile Foreste:d Lbnffcr -
e . Sl ~ development . s -
" "Erman et al,, 1977 0 Prote.ct siream water quality from loggmg ‘ Foresled buffer j
-USACE, 1991 . . .. . N 50% removal of TSS Grassed buffcr
in: Comerford et al 1992 k) Prolect water quality fromraerial hcrbmde
. L g applications S,
oo Comcrford et al.,. 1992 - 31 . Protect large stream/river water qualny Forested. buffer.-
- Pmillips, 1989b. = 40-80 - " -Protect géneral water quality’ : Poorly drained soils
Clark,ll977= ", LA ;- Protect general waler quality ;- - 30% slope over scverely 1 erodlb]c
e T . e “soils. -
'Cla:k 1977 R R "~ Protect genéral water quality. © R
in: Comerford et al 1992 - 9 . .Protect private residences from aenal
- y Lo herbicide applications L s
Phllhps', l989b R 9 - Prolccl stream -water quality - . Under all conditions - .~
" Roman & Good, 1983 - 100 - ] “Wetland protection - ~."NJ Pinelands habitat :. s
Brown etal., 1990~ - - ~178 Protect wetland water quality ’ N
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Table 4. A summary of pollutant removal effectiveness values accordmg to width of the vegetated buffer. Removal
efficiency values are given as percent removal for each of the various pollutants treated in the vegetated buffer - sedlmcnt
TSS, total nitrogen, total phosphorus, and nitrate-nitrogen. {1 meter = 3.28 feet]

. ' PollutantRemoval (%) o L e
Author(s) . . Width{m) Sediment - TSS - N P ‘NOy - L ‘ N
Doyle et al., 1977 . 05 . o %o . ] 0% .
Neibling & Alberts, 1979 06 N% ‘ : L :
.- Neibling & Albents, 1979 ‘ 00 . 3% . ) S R . S s
“Neibling & Albers, 1979 |~ 12 | 8% | T T D A b
-~ Doyleetal, 1977 S35 o ] 8% | 571% o

Neibling & Alberts, 1979 | 24 § 8% . T = R
Doyleetal,, 1975 . . | 38 §- - -|. . 95% J99% .
Doyleetal, 1977 . . | ~ 40 - o N — | 2% 4§ 68% - AR
“Youngetal, 1980. - - | 406 - C %y 8% | % - T,
Dillaha ct al., 1988 46 T | 31% 0% | . 2% | . -7 =
Dillahaetal,, 1988 .§ 46 - 8% 61% 63% | . . . e
Dillahaetal, 1988 .« |~ 46 E 76% - | . 61%. 2% | . 3%. . . thes
Magetic et al,, 1987 - 45 ‘ T 12% - 7% 4% | - - 0 A R
Dillaha et al,, 1986b a6 6% |- . | 6% ©3%
Neibling & Alberts, 1979 49 8% . | - ‘
"~ Neibling & Alberts, 1979 6.1 L 50% | Co ] :
. Doyle etal., 1975. . . 16. : - o b %% . 99%
Schellinger & Clausen, 1992} - -76 - - ; - . 4% - 15% . 0%
Schellinger & Clawsen, 1992 76 | . . | 21% | .16% |. 18%. A B
Dillaha etal., 1988 - -, o1 . 8% | . 1% 9% |- .. il s
Dillahactal., 1988 -~ . | 91 - : 95% T1% . | 80% | 4% . o ool
Dillahaetal, 1988 © . | -- 91 | . 88% N% | 5% | 1% BRI |
Dillaha etal., 1986b . . | - 9.1 8% | 8% T8% |
- Magette et al., 1987 : .92 bi- o] 8% | 5% f S53% - | -
" Thompson etal., 1978 12 N ‘ 5% | 55% A6% - v
Binghametal., 1978 .. .| . 18 |- - F- - _ 23% | 5% .1 8% . s .
. Mannering & Johason, 1974 | - - 15~ - |- 45% - P Tt
Doyle etal., 1977 “ b 182 |- o 9T - 99%
oo TLake & Momson, 1977 - 152 | 4% [ - | o T
“~ . “Peterjobn &Correll; 1984. |19 -1 %% | 62%, 1 0% |- 0%
“. 7.+ 7 Youngetal., 1980 . 213 COBl% . o i R S
* Youngetal,1980 .- - | . 213 - | .75 ) - - ko o o
. " Schwer & Clausen, 1989 - | . .. 26 | ~ - |- 9% | 92% | . 89% |
“Young ctal.; 1980 . .. . | .. 214 § W% | .- | - |
Youngetal, 1980 . - |~ 2714 f .-~ | 66%. | -.80% |- 88% & -~ .
Youngetal, 1980 - -~ | - 204- - . °|. 8% | 8% . | 81% -§ - -
 Edwards etal,, 1983 L0 v o8 23% -k 31% - 29% |
" Doyleetal., 1975 - " 305 < . oy -0 98%. . Y. 99%
-~ Pattersonetal, 1977 - . ' 3. | - 1 0N% ). o oo ] A
Thompsonetal, 1978 © . - % -~ | .. |- - | 6% |-.61% | . 6%
57
@
e

Wong & McCuen, 1982
© Woodard, 1988
Edwards et al., 1983 .

R §1% . 1 83% | 8%

. ¥ _Baker & Young, 1984 . RN T AT
" Karr & Schlosser, 1978 1. -9~ -|. "55% | -50%..
Karr & Schiosser, 1978 -, "}~ 215 - |- 975% ;| -9%
) . ‘Karr & Schlosser, 1978 o3 | %] 9% | N oL
o : Lowrance et ai., 1984 - . Sl R - - J85% - | 3042%--|- 83%
" . TJacobs & Gillam, 1985 | I N R ' L 99% -
L . Rhodes et al_, 1985 I : - . S - - 99%
B Reuteret al., 1992 - - : TO8% - ’ 97% | 8590%
i Schipper et al., 1989 ) N . b . ) 98%
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“Table 4. A summary of pollutant removal effectlveness values

according to width of the .\'re'getart't_é_d: buffer: .-

Contmucd
. Runoff source . Végetation . Slope - Other
Dairy manure - -Grass-fescue 10% | - 90mTﬁla
‘Bare soil ' -Grass - N e For coarse-grained sednncnts :
Bare, soil -Grass . 7%. - For clay-sized particles .. ©..-.
. Bare soil - Grass : ) - . For clay-sized panit:les' B
-Dairy manure Grags . . .90 mT/ha -
- Bare soil - Grasg | _% For clay-sized part:c]cs .
- Dairy manure .- ‘Forest/scrub 3540% § - " _-Gravely, siit-loar $oils: .~
Dairy manure " Orass - - D e R
Dairy feedlot. R A E N :
" Dairy manure- - . Orchard'grass - - S 5% - Concemraled flow. -
Datry marniure Orchard grass  “f: 11%- CAv, IOOOOkgjha manure appllcanon :
" Dairy manure - " - Orchard grass - 16% T AV 10,000 kg/ha manure application -
Dairy manure - Forestfscrub. =~ | 35-40% "~ ..~ Gravely, silt-loam soils N
Femlized cropland " Orchard grass B i R
- Bare soil * . Grass’ M - '~ - For clay-sized particles .
- Bare soil Grass o . For clay sxzed pamcles
Dairy yard.runcff Fescue &oyermix | 2% . Poorly dramcd surfacc sample :
Daify yard runoff Fescue & ryemix - | 2% "*- -Poorly drained, subsurface sample_ A
- Dairy manure - - Orchard grass - 5. - Concentrated flow e
_Datry manure . Orchard grass | .- 11% . -Av,; 10,000 kg/ha manure: apphcauon
Dairy manure - Orchard grass . 16%- - Av, 10,000 kg/ha manure application
- Dairy manure " Orchard grass L -
Poultry -manure : . Fescue 68%
- R R Bluegrass sod L R T S O
Dairy manure .- “Forestfscrub. . } 35.40% | . - 90 miT/ha; Gravely, silt-Ioam Soils. -

- A'gr.icultufal runoff-

“Torested ¢ -

Feedlol mnoff

Com. . <

OQats "~ 7 -

Mﬂk house wasrc

" . Fescue & rye mix ..

-- Com .

L. 25-year, 24‘-hour'_s.torm‘ simuldtion” .1.:'

- ._0rcha',rd grass —

— 25—"year' 24- hour s:bnn simu‘laﬁon'

" . Sorghum/grass . i~

Feedlot mnoff

" Fescue -~ -

buffer CUr

Dauy manure

,Fore"stjscmb' BE

Fescue . - - - ‘

: 35—40% ) ;r'_;_ﬂ ' Gravely, s1lt~loam solls

i-.-,

- Liquid dairy waste .

T

- Natural, mixed-

 Feedlot iéfﬂucﬁ“{" '

- Fescue - - -

- Grass

1. :.,Mdvtpd throu gh 2 Consecutive 30m VFS

‘Fertilizers

Bermuda grass - :

Forested

Forestfwetland - -]

. -79.6 h-a' undisturbed walcrslxcd S

Fertilized Ticld
" runoff |

Man-made gm'vei -

" Sewage spray

Forested pine
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to pI‘OVlde the desm:d habitat requ:remcnt to meet the given objecnvc [l meter = 3 28 fcet]

"Table 6. Recommended buffer wndths for wn[dllfe habitat. The reponed wxdths are gcncrally mtended as mmlmum vaIues

. Author(s) Width{m) . .- - -. Objective - Specifics .. " -
. -Triquet et al., 1990 . . 15-23 - General avian habitat - . Riparian wooded area - I
Shlsler et aL, 1987 - 15:30 - Protect wetland habitat from loyv- ‘Densely growing mixed species buffer. i :
. " intensity disturbances 1 - T
'I‘assone, 1981 - 230 “Wildlife travel comdor - .o R Lo e
; Shjsler et al 1987 1 30-45 Protect wetland habitat from hlgh- .7 +| Densely growing mixed species buffer -° )
L intensity disturbances B B R A e
Howard and Allen, 1989 -0 General wildlife habitat -
. Tassone, 198! 0 Breeding sues for fragment scns:tmc blrd o
’ Lo species - - '
Groffman etal. l991b 4. 60-100, General “wildlife habltat N : - S e
Cross; 1985 s TR Small mammal habitat - 1- .. - - Wooded riparian area -
Groffman-et ak, 1991b - ‘9Ls " Protect significant wil‘dlife_habitat- : ‘Natural vegetation
‘Brownetal., 1990 - “178. - Wetland habitat.protection = - : o
-Scheuler, 1987 - 200 " Diverse songbird community - - -
US. ACE, 1991~ <200 For al but large mammals . Riparian forest -

N

Figure 9 S

noted in the. llterature 1o prov:de
'eﬂ'ect:ve habltat for several broad
, categones ofwnldllfe. The i rangcs

arise from 6ne study. and thercfore
may- not: b very rcprescntat:vc of
_ that pzimcular catcgory,,'l‘wo
teported values rake up
shown by, cdch’ of the honzontal &
“bars. Data are: taken from’Table 6

Flgure 9 Ranges of bnffer w:dths
: w:!dlsfe Travel Con'ldor

of ¢ategoriés. represented by 2 circle

: ’Airian

" Breeding Bird |

- AH Except Ty
Large Maminafs -} '
Generai Wildl'te

RareSpecies

e




“Table 7.Asummary of poilutant removal eﬁ'ectweness and wildlife habltat value of vegelated baffers according to buffer .
. width. The stepwise increments are adapted from Table 5 and Table 6, and reflect changes in pollutant removal effectiveness
and wildlife habitat value according to width of the vegetated buffer. {1 meter = 3.28 feet] .

- Buffer Width (m) Pollutant Removal Effectiveness

. pollutant removal -

‘ Wildlife Habitat Value -
5 Approxlmately 50% or greater sediment and | Poor habltat value; useful for temporary activities of
. 1 pollutant removal - : wildlife =
w - |- Approxtmately 60%.or greater sodxment and Minimally protects stream habxtat'poor habitat

- vatué; useful for temporary activities of ‘wildlife

- iS ’ . Greater than 60% sedtment aad
polltutant removal -

Minimal general wildlife and avian habitat value .

pollutant removal

20 Approxlrnate]y 70% or greater sedlxaent and

‘Mlmmal wn!dhfe habltal value; some- value as av:an
: habitat’

“pollutant removal

30 " | - Approximately 70% or greater sediment and

May have use as a wildlifé travel comridor as well as
general avian habitat

K1) L Approxlmate}y 75% or greater sediment and " Minimal general wildlife habitat value '
) S pollutant removal . . . R
15 Approximately 80% sed:ment and pollutant | Fair-to-good general wildlife and avian habitat value
L _ removal . -
100 B Approxnmately 80% sediment and poilutant Good general wildlife habitat value; may protect
: o removal = - significant wildlife habitai :

200 - Approxnmately 50% sedlment and pol!utant ' Excellent general wildlife value; likely 10 support a
. removal - diverse community .
600 ‘ Approx:mate!y 99% sediment and- polIutam Excellent general wildlife value; supports a dwerse .
i removal

community; protection of significant species

but does result in a given buffer width that will
better approximate a specific performance standard
The modeled approach, however, will only beas |
: good as the site=specific data-from Which the- model .
is run. High quality data for wise in a model will -
- often be expensive (e.g., time put into collecting lt)
- .which may limit its overall practlcahty for. general
. use in resource: management programs. Further- .
- ‘more, most modeled approachcs only con31der one
vegetated buffer beneﬁt —- pollutant’ removal for i

-instance —and neglect other potential bénefits,

- Many of the exnstmg buffer delineation models, were |

P _developed to mitigate construction lmpacts and
therefore may not be readily apphcable in estabhsh»
ing mu}ttple -use vegetated buffers.in a]ready devel-
' 'oped or undeveloped-areas. A farther limitation to. .-
* the site-specific modeled approach is that regulatoryr
" staff will be required to delineate vegetated buffers
ona. case—by case basis, which could become time
consuming. Furthermore, permit apphcants wilf not
be able to incorporate vegetated Buffer. widths -
during the initial design process This w:lI add cost
“to all development requiring a permit, and the cost
-will be borne by both the penmt appl:cant and the
penmttmg agency. : -

Despite its limitatione the modeliag approach is

- often considered the most accurate and- dependable
.imethod of delineating vegetated buffér widths, and"

is-commonly used by regulatory agencies: Astnctly :
modeled approach, because it is based solely, upon

-“real” data, leaves less room for argumernit of re- -

quxred buffer widths (other than whether or not- the

. input data or the actual modeI is appropnate) and s .
- ;therefore generally viewed as more “_]usnﬁable »o

Sincea stnctly modeled approach is.very “black—

‘and-white,” it'is generally inflexible, and mayitmlt

full implementation of mult;ple—use vegctated

-buffers by resource managers. Using a modeled: .
. approach to determine’ buffer w:dths tor achleve a
"given pollutant removal standard and then' review-

ing the modeled-buffer width using best professmnal

“judgment to achieve other benefits (e:g., provisios -
. of wildlife habxtat) may. provide more- ﬂextbxhty and - -

a better multiple-use vegetated buffer program:*
‘Each approach to the application of- vegetatéd

" buffers as’ a management tool has both good and bad

points, and it will be up to the 1mplement1ng‘author-
ity to determine what trade-offs are the most reasori-
able and the most acceptable. Costs and benefits

will have to be weighed and examined in light of the
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Table 8. A hslmg of buffer and setback widths that coastal states have established through their coastal zone manage-
ment programs. M denotes the. wndth is mandated, while R denotes that lhc width is recommended only. [1 foot =0.305 meters].

State " Buffer Width Statvs - Setback Width Status Comments’ - .
“ - Alabama | 40 Applies to Guif M. Poimarily for dune protection and - :
- e . Coast only- preservation . - '
Alaska R 100" city/state lands; M Applics only 1o nmber harvesb o
. ; . B . xr o . 66‘ pnvate properly - operations . - ’
~ California’ 100" around wetlands: |~ R Mam}y for habitat prescrvallon .
. Connecticut e ) N : ; . Through local ordinances -
" Delaware . A P --50° ﬁ'om_mcan'high M} Also through local ordmances
’ : . H " water mark . e B -
Florida- ~ ) e Through Iocal ordmances
Georgia- . : i S No CZMP at present
Hawaii’ - 40" from shoreward’ "M, ©_Applies to all islands‘in the - -
R vegetation line; 20" if. - Hawaiian islands group
. . - hardship shown
Louisiana . S ] . S ‘ Through local ordmances
- Maine 75" along entife coasl; M . Also has a buffer management
; 250" along sensitive . - program .
o - . ‘wétland arcas :
- Maryland 100" along Chcsappakc .M Case- by-case on non—Chesapeake Bay
e Bay shon: - " -shores
- Massachusetis : - . - In process of development -
Mississippi . R Rarely; case-by-case ]
New - - lOO"along wellands 1M The definition of wetlands mcludes
- Hampshire- N T the entire NH coast-
- New lersey 0-300’ on a case—by—casc - R Only along sensitive areas; local
. . basis’ R zoning supersedes state. -
New York ' ' ‘75' from wctiands 30 M- ~ Vegetation not required in the - -
T T T - in New York Clty) - . setback - ) L
- North 30 around s:gmﬁcam .M. : Vegetauon not requ:rod in buffer 0
. -Carolina " " _waters ' L .
- Oregon . : e - Through local ordxnances :
Rhode Island 0—200 onacase—by—case R - 50' from lhc coastal M _ New buffer program bemg .o
U B Basns - . : feature ' - reviewed . )
... South Carolina [ - 3 .- | Vanable; according to R Only applicable in coastal- .
T ; -~ -7 '} -. erosional rates ‘. " dunes; vEgetation.not reqt;li'ed
.- Texas S R « . CZMP being developed -
©. - Virginia 100 along Chesapcake - M- : Not reqmred along other statl:
T T Bayshom o R Lo - -coastal aieas.” - -0 L
.. Washington » ES Through local ordinances, -~ - .-~ .|
penmttmg process ona case—by—case bams. Further—.. Flonda '

-In the state of Flonda, vegetated buffers may be
cstabhshed in-the coastal zone as pan of the pemut—
. ting'process on a case-by—case basxs, or as- mmga--.-
" :tion requirements due to proposed developmem
- impacts. Furthermore, requirements for vegetated

- buffers may exist at local levels of govemnment .
" through implementation of construction setback-
_ tegulations for development along the coast. Staté-
.. mandated setbacks in the coastal zone relate only to
requirements for the setback of scptlc systems from :
" coastal wetlands. -

more, a 50-foot construction setback from the. edge

. of a water body or wetland i is reqmred ‘and may. act
.as a vegetated buffer. The state coastal zone pro-. -

" gram also requires the use of. vegc;atxon for shore- .
“line stabilization as a first chioice during thé permit- .
tmg process.. R:p—rap or other: engmccred shoreline
stab;hzanon stfuctures may be allowed where . :
- vegetation proves inefficient of- lmpractlcal A ma_]or

_ focus of the program is the creation of wétland areas
as the shoreline stabilization structure of choice.
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