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Ahstract.-=Respite its reputition as & highly
industrialized regior, the northesstern U.5. 1=

mestly farmland and forests.

Consequently, the

agricultueral impacts to wetlands are more signifi-

cant Lhan commonly thought.

fvailable informatiorn:

about these impacts is prescnted.

INTRODOCTION

The northesastern part of the United
ftates ie largely viewed as an industrial-
ized, highly urbanized region. While it is
true that there are many people and much
industry in the region, the Hortheast is
largely dominated by forestz and farmland,
with tlie majority of its population and
industry concentrated in several metropoli-
tan centers, Agricultural aress are
extensive throughout the region, especially
in Virginis, Maryland, Delaware,
Fennsylvaniz, Hew York, and Mew Jersey.
Consequently, agricultural activities often
have significant impacts opf wetlands in the
Hortheast.

Over the past five years, the U.5. Fish
and Wildlife Service has been collecting
information on recent wetland trends in the
Hortheast. A major study based on statisti-
cal sampling technigues, has been completed
for a five=-state area including Delaware,
Haryland, Pennsylvania, Virginia, and West
Virginia. In addition, intensive studies of
recent wetland changes have been completed
for tweo localired areas in the region where
agricultural impacts are significant: (1)
the Upper Choptank River watershed in MHary-
land and Delaware and {2) southeastern
Hassachusetts. Besides these data, the Hew
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Service and 0,

york Department of Environmental Conserva-
tion, in conducting an inventory of the
state's freshwater wetlands, identified
“Arzined mucklands" - organic soils now
farmes. The purpose of this paper is to
summarize existing information on recent
agricultural impacts on wetlands in the
northeastern United States.

AGRICULTURAL IMFPARCTS

In the Hertheast, wetlands have been
impacted in sewveral ways by agricultursl
activivies. These impacts can be divided
inte two generzl categories: (1) guantita-
tive impacts and (2] gualitative impacts
{Table 1). OQuantitetive impacts result in
the wholesale destruction eof wetlands,
whereas gualitative impacts impair the
funetisning or diminish the quality of
wetlands. The most chviocus guantitative
impact is the direct conversion of wetlands
to cropland after drainage and removal of
native wegetation. A less cobvipus impact
involves wetlands that are inadvertently
drained by channelizatien projects whose
main purpose is to improve drainage on
cxisting farmlands. In these cases (which
are widespread on the Delmarva Peninsula and
southeasteérn Virginial, large drainage
ditches called "channels" are often con-
structed through wetlands enroute to
farmlands needing drainage improvement.

Many wetlands dissected by the channel are
thereby completely drained. Qualitative
impacts are often more insidious and subtle,
such az the alteration of wetland hydrology
by ground water withdrawal for irrigation or
the runcff of herbicides, pesticides, ferti-
lizers, and soil from adjacent farmlands.

RECENT WETLAND IMPACTS IH
THE FIVE-STATE MID-ATLANTIC AREA

In 1966, the U.5. Fish and Wildlife
S. Environmental Protection



hgency published a report on recent wetland
trends in five states = pelaware, HMaryland,
Pennsylvania, Virginia, and wWest Virginia
(Tiner and Finn 1586). The report presents
the findings of a statistical sampling study
whiech produced cstimates of the wetland
acreage by type for each §tate in the mid-—
19506 and late 19705 and estimates of
wetland changes during this period.

Between the mid-1%50s and leate 1370s,
about seven percent of the five-state area's
Falustrine wvegetated wetlands were destroy-
ed. In total, the net less amounted to
133,000 acres. This acreage loss equates Lo
&n area three times the sige of Washington,
.. ar aboutr cne-tenth the size of
Delaware, On average, the annual net

Table l.--Msior agricultuerzl impacts to
wetlands 1n the noertheastern United
SEtates.

Quantitative Impacos

! pDrainage, removal of native vegetation
and conversion to cropland

Drainage of wetlands by
channelizration projects for improwving
drainage on farmland

® Construction of dikes associzted with
cranberry bogs and mucklands

Discharge of spocil inte wetlapnds from
channelization projects

Excavation of wetlands for drainage
channels and ditches

Qualitative Inpacts
* Alteration of hydrolegy through
channelizatien, ditching, ground water
withdrawals for irrigation (lowering
local water tsbles affecting ground
water discharge wetlands), stream
diversions, or road construction

Tilling emergent wetlands during dry
pericds (short-term wetland destruc-
tion)

Giltation from soil erosion of agrieul-
tural lands

Pischarge of fertilizers, herbicides,
and insecticides '

Graring

loss was 58,000 acres, Agriculture and
cther facters (mostly channeliration and
related to agricultural activites) were
rezpensible for about two-thirds of the
total gross human=induced losses of palus-
trine wegetated wetlands., Forested wetlands
and emergent wetlands were the types most
adversely impacted. Direct agricultural
conversion invoelwved about 37,000 acres of
forested wetland and roughly 21,000 acres of
emergent wetland, while channelization pro-
jects associated with agriculture were
largely respensible for an additional loss
af 47,000 acres of forested wetland and
2,000 acres of emergent wetland. Conversion
cf bottomland hardwood forests zlong the
Coastal Flain wés the majoer agricultural
impact te wetlands in the five-state region.
REoughly 72 percent of the region's losses of
pelustrine vegetateod wetland took place in
this area.

Virginia

From & state perspective, agriculturzl
impacts were greatest in Virginia with about
34,000 acres of pslustrine vegetsted wetland
converted to crepland from 1956-1877 and
ancther 21,000 acres of these wetlands leost
te other develeopment {(mostly channelization
associated with farming). ©Of Virginia‘'s
totazl palustrine vegetated wetland laoss, 45
percent was due to agricultural conversion
and 27 percent due to other factors (chiefly
channelization): urban development caused
only three percent of the recent losses.
Foughly BQ percent of the statewide losses
of these wetlands occcurred in the Lower
Coastal PFlain area. Porested wetlands were
the prime target for agricultural conver-
sion, with an estimated 26,000 acres
converted. This figure is three times the
amount of emergent wetlands converted to
farmland.

Delaware

Delaware followed Virginia in agricul-
tural impacts to wetlands, with 11,000 acres
of palustrine vegetated wetland converted to
farmland and an additienal 22,000 acres were
lost due mostly to channelization projects.
Delaware lost 2] percent of its palustrine
vegetated wetlands since the mid-1950s.
Agriculture and other factors (mostly
channelization] were reponsible for 82 per-
cent of the lesses. Forested wetlands were
most heavily impacted by agriculture, with
B,600 acres converted to farmland and
angther 20,000 acres lost mainly due to
channelization projects.



Maryland

Maryland lost about 7,000 acres of
palustrine vegetated wetlands to agriculture
and another 7.000 acres to cther factors
{chiefly channelization); this amounts to
roughly €& pércent of the state's recent
losses., Most (9) percent) of the losses of
palustrine vegetated wetlands toock place on
the Coastal Plain {(the Eastern Ehore).
Emergent wetlands were the prime object for
agricultural conversion. About 4,000 acres
of emergent wetlands became farmland com—
pared to 2,000 acres of forested wetlands
converted,

Pennsylvania

In Fennsylvania, agriculturzl conver-
sicn of wetlands invelved zbout §,000 acres
cof palustrine wvegctated wetlands, Eccounting
for about 17 percent of the recent statewide
losses. Channelization and drainacge
projects, often related to agriculture,
destroyed nearly 11,000 acres, represeénting
23 percent of the state's lesses. Urban
development was the cause of 14 percent of
the recent losses; whereas pond and lake
construction represented 45 percent of the
losses, Emergent wetlands were most
adversaly affected by agriculture, with
7,000 acres converted to farmland.

West Virginia

In marked contrast to the other states,
Hest Virginia lost enly 569 acres of palus-
trine vegetated wetlands to agriculture from
1957-155%0, while an estimated 870 acres of
abandoned farmland reverted back to wetland.
S0, the state experienced an estimated net
gain of 30]1 wetland acres due to agricul-
ture, Forested and emergent wetlands were
converted to farmland, whereas most of the
resgtablished wetlands on former farmland
were scrub-shrub and emergent wetlands. Two
areas where detailed wetland trends analyses
were performed showed contrasting results
regarding the impacts of agriculture on
wetlands. The Capaan Valley area showed
only modest losses to agriculture (enly nine
percent of the total leosses, with channeli-
zation projects and impoundment consztructicon
being the major loss factors — 42 percent
and 35 percent, respectivelyl. In contrast,
agricultural coaversion of wetlands in the
Headow River area accounted for 79 percent
of the recent wetland losses, with emergent
wetlands being most affected.

SFECIFIC WETLAND IMPACTE

Fairly detailed information on the
agricultural impacts on wetlands is availa-
ble for four areas: (1)} Upper Choptank
watershed, [2) scutheastern Hassachusetts,
{2} Hew Jersey (cranberry bogs and blusherry
fields), and (4} Wew York (mucklands enly).
Figure 1 shows the locetions of key areas of
digcussion. The f{ellowing sectioh summa-

.rizes the pertinent data.

Upper Choptank River Watershed

The UL.E. FPish angd Wildlife Serwvice's
tatienzl Wetlands Inventory Project, North-
cast Region, identified wetland changes
between 1952/54 and 19B1/582 in the Upper
Choptank Riwver watershed, This 92-square
mile watershed is located in three counties
(Carcline and Queen RAnne:, lD: Kent, DE)
zlang the Delaware-Maryland border.

_In the early 1550s, the watershed
possessed 13,8le acres of wetlands, By
1581762, & total of 2,778 acres of palus-
trine wvegetated wetlands had been destroyed:
this amounts te & 20 percent less. Direct
conversion of wWetlands te farmland accounted
for nine percent (or 260 a2cres) of the total
loss, whereas incidental drainage of wet=
lands from channelization projects (support-—
ing agricultural activities) led to the
destruction of 7,027 acres (73 percent of
the total lesses). Excavation of the
channels end dispossl of spoil materizl
cauvsed 16 percent (or 445 acres) of the
losses, Urban development was responsible
for less than one percent of the losses.

It .is interesting teo note that the
percent of wetland loss in this area (20
percent) is very clese to the estimated loss
of wetlands in Delaware (21 percent) and
that agriculture and other development
(mostly channelizstion] were responsible for
over B0 percent of the losses in both areas.

Southeastern Mazsachusetts

In HMarch 1988, the U.S. Fish and Wild-
life Service completed a study of wetland
changes in a 64l-sguare mile area in south-
eastern Massachusetts (Tiner and Zinni
1988)., The study periecd was from 1377 to
1985/86, thus most changes observed tock
place after the effective starting datge of
federal wetland permitting vnder Section 404
of the Clean Water Act.

buring the study period, about 2.5
percent {or 1,245 secres) of the area's
palustrine vegetated wetlands were
destroyed. This included 647 acres of



forested wetlands, 365 acres of scrueb-shrub
wetlands, and 231 acres of emergent Wet-
land=. ©n average, the annual loss rate of
palustrine vegetated wetlands approached 150
&scres. Agricultural activities caused g2
percent of the recent wetland losses, with
conversion of wetland to cranberry begs
affecting 429 acres and conversion to other
cropland impacting 392 acres (Table 2). An
interesting observation from the study was
that cranberry bogs were being constructed
cn upland soils., In fagt, &2 percent (or
695 acres) of the new bogs were built on up-
lands, mostly. from evergreen forests,

The wetlands converted to cropland in
the study area Were the subject of recent
litigation in the federal courts, since much
of this work was done without the reguired
federal permic. In &h hugust 18, 1987 court
decizion (ULS. v, Cumberland Farms of
Connecticut, Inc.), the V.5. Court of
Appsals judges wpheld a district court
decisjon that, among other things, reguires
Cumberland Farms to pay a penalty aof
540,000 ($150,000 upfront) and to restore
approximately 150=-200 acres of wetlands that
had been converted to farmland without
federal permit. This epinion was upheld by
the U.S. Suvpreme Court in FPebruary 1988,
Recently, the distriet court crdered that
Cumberland Farms restore the wetlands by
Auvgust 31, 1988. If they fail to perform
restoratien by this date, they must pay the
remeining $390,000 penalty plus complete
restoration (Brian Valiten, U.S. Army. Corps
©f Engineers, pers. comm.). If restoration
is completed by the time limit, the 5350,000
would be remitted. Thus, it appears that
some of the agricultural impacts to wetlands
in the study areaz will be reversed.

Table 2.--Causes of wetland lass in south-
castern Massachusetts [1977-19E5/86).
(Tiner and Zinni 1988). The wetland
acreage lost figures include palustrine
vegetated wetlands, other wetlands, and
cranberry bogs.

HWetland Acreage Lost

Cause
Cranberry Bogs 429
Other Agriculture 392
Ponds & Lakes 228
Urban Development 258

1,307

Hew Jersey Cranberry Geogs apd
Blueberry Ficlds

Hew Jersey ranks third inthe nation in
cranberry production behind Massachusetts
and Wisconsin and second in blueberry pro-
duction. Both activities have sionificant
impacts on wetlands. Cranberry bogs hawve
been created mostly from wetlands, while
blueberry culture ptilizes both wetlands and
uplands with sesasonal high water tables,
Data on cranberry industry impacts on wet-
lands is awailable, but similar data for
hlueberry agriculture is not availahle,

The Maticnal Wetlands Inventory found
6,590 acres of cranberry bhogs (Ffarmed wet-
tand®) in Mew Jersey in 1976777 {Tiner
1%85). They represent only one percent of
the =tate’'s palustrine vegetated wotlands.
Heerly three-guarters of the bogs are
located in Burlington Ceunty. According to
the k.J. Pinelands Commizssicon, there ere
about 3,000 acres harvested annually, with
the remaining beogs being inactive and in
waricus stages of succession (Robert
tampella, pers. Ccomm.).

The KH.J. Finelands Commission reports
7,394 acres of blueberry ficléds for 1987
[Robert Zampella, pers. comm.). Roughly S0
pereent of the blueherry acreage is in two
counties: Atlantic (4,195 acres) and
Burlington (2,552 &cres). The wetland
impact of blueberry culture is not known at
this point, &lthough Atsion sandy soils
theric Haplagqueds) are cultivated (Johnson
1976; Markley 1971).

Hew York Mucklands

Mucklands are farmed wetlands with
orgenic so0ils andfer mineral soils high in
organic content. These wetlands are artifi-
cially drained in a number of ways, incled-
ing subsurface tile drains, open ditches,
and dike and pump drainage systems (Higgins
and Meeley 1978). They produce crops, such
2s onions, carrots, celery., lettuce,
spinach, potatoes, corn, and sod for lawns.
In the Hortheast, farmed mucklands are most
commen in Hew York. 3

Aecording to W.Y. Department of
Eavironmental Conscrvation (HYDEC) figures,
Hew York possessed 35,002 acres of drained
mucklands in 1968 (Sharon O'Connor, pers.
comm.). Five counties had nearly 80 percent
of the state's drained mucklands: Orange
(11,332 acres or 40 percent of its wet-
lands), Wayne (4,900 acres or 10 percent of
its wetlands), Orleans (4,352 acres or 26
percent of its wetlands), Hadison (3,856
acres of 24 percent of its wetlands), and
Oswego (3,359 acres or six percent of its




wetlands). HYDEC also inwentoried 4,5%a
acres of “"reverted drained mucklands® where
farming has been abandaned and wet land
plantes are reestablishing. Despite this
sbendoned acreage, natural wetlands are
still under pressure for muckland draipage
{Russell Cole, pers. comm.].

REGIOHAL OWERVIEW

Specific informaticn en the agricul-
tural impacts has been presented for five
Kid-Atlantic states and for certain areas oOr
types of agriculture le.g.. cranberry bogs
and mucklands). Other data ¢n the impacts
of farming on portheastern wetlands ¢an be
abtained by consulting available U.5.DLA.
5gil Conservetion Service county soil
gurveys, Upon so doing, one finds that
agricultural impacts &re widespread 1in
flpodplain wetlands in river wvalleys
throughout the region. Many acres of corn
and other vegetables are now grown on former
wetlands., In some arezs, however, the
abandonment of agriceloure has permitted
wetland reestablishment. Throughout the
region, farmers have created numercus pohds,
meny of which support wetland vegetation, at
least along their edges. In the five-state
area of the Mid-Atlantic region alone,
roughly 35,000 acresz of ponds were estab-
lished on agricultural lands between the
mid-1950s and late 1970z (Tiner and Fipn
1986): this acecounts for about a third of
the recent net increase (100,000 acres] in
ponds in that area. Another third of the
new ponds in this five-state regicon came
from vegetated wetlands, in part associated
with agriculture. The importance of the
gain in pond acreage to fish and wildlife
species and in providing cther wetland
walues has not been assessed apnd remaing &
subject for discussion.

The future trend of agricultural
impacts on northeastern wetlands is un-
certain, but we know that increased demand
for agricultural preducts will increase
pressure to utilize remaining wetlands in
the Mortheast and elsewhere. A recent U.5.
Department of Agricelture publicaticon
entitled, Farm Drainage in the United States:

History, Status, and Prospects (1987)
Teported that 68 percent (5.6 million acres)
of the wetlands on non=-Federal lands in 12
northeastern states are convertible to
crops. 1t was also estimated that between
262,000 and 1.7 million acres of wetlands
may be converted, with the low estimate
including only wetlands with medium or high
potential for conversion to cropland. While
agricultural impacts to wetlands are pro-
jected to be more significant in other
regions, especially in the Prairie Pothole

regicn of the upper Midwest and in the
ssutheastern U.S, (Hatiopal Research Council
19821, agriculture will likely continue te
have significant wetland impacts in the
Hartheast.
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