
































































































MARYLAND

Study findings for the Maryland portion of the Chesapeake Watershed are presented in
Table 15, Figures 16-21, and in the following discussion . This 8,744-square mile area
represents about 14 percent of the Watershed, excluding 2,275-square miles of estuarine
wetlands and waters. It also represents about 90 percent of the state of Maryland.

Current Status

This portion of Maryland had about 440,000 acres of wetlands in 1989 (Figure 16).
This acreage represents an area slightly larger than Frederick County. Palustrine wetlands
cover roughly 324,000 acres, representing about 6 percent of the subject area's land mass.
Palustrine forests, with 262,127 acres (7.2% SE), account for about 80 percent of the
freshwater wetlands in this region (Figure 17). About 8 percent of Marylands palustrine
forests are significantly impacted by ditching and channelization (22,183 acres, 19.7% SE)
(Table 9) . Estuar ine wetlands total about 120,000 acres. Eighty percent of these wetlands are
emergent wetlands (Figure 18). Wetland densities differ within the state by physiographic
region, ranging from a high of 134.2 acres/square mile (or 21% of the land area) in the
Potholes Region on the Eastern Shore to 5.0 acres/square mile in western Maryland
(Appalachian Highlands) (see Table 8) . Beaver influences were greatest in western Maryland
where 68 percent of the state's beaver-modified wetlands were found (Table 10).

Recent Trends

From 1982 to 1989, Maryland experienced a net loss of 4,324 acres (16.3% SE) of
palustrine vegetated wetlands and 562 acres (77.5% SE) of estuarine vegetated wetlands, and
net gains of 1,074 acres (92.6% SE) of estuarine nonvegetated wetlands (tidal flats) and 3,236
acres (25.6% SE) of palustrine nonvegetated wetlands (ponds). In addition, a net total of
2,062 acres (52.5% SE) of fanned wetlands were effectively drained and converted to upland
agriculture . This represents about half of the farmed wetlands that existed in 1982. For
vegetated wetlands, the figures represent a 1 .4 percent loss ofpalustrine types and a 0.5
percent loss of estuarine types. Not all vegetated types, however, had net losses (Table 15);
scrub-shrub wetlands showed net gains.

More acres of palustrine forests were destroyed than any other wetland type, with an
estimated 2,534 acres (15.2% SE) converted to uplands or waterbodies between 1982 and
1989. Over 80 percent of these losses took place in the Lower Coastal Plain, mainly in the
Pothole region (849 acres, 28.2% SE) and the rest of the Coastal Flats region (1,127 acres,
22.1% SE). An additional 437 acres (36.8% SE) of palustrine forests were destroyed on the
Western Shore (Rolling Plain - Irregular Plains stratum) . The main causes for palustrine
forest destruction were agriculture (31 %), pond construction (28%), and urban/rural
development (22%) (Figure 19). Approximately 7,500 acres of palustrine forests were
harvested for timber between 1982 and 1989 . Logging impacts were greatest on the Eastern
Shore (Table 13).



An estimated 2,370 acres (14.0% SE) of palustrine emergent wetlands were converted
to uplands or waterbodies between 1982 and 1989 . Nearly 72 percent of these losses
occurred in the Lower Coastal Plain. Most of these losses took place in the Pothole region
(911 acres destroyed, 22.1% SE) and in the rest of the Coastal Flats region (646 acres, 19.6%
SE). An estimated 344 acres (39.8% SE) of these marshes and wet meadows were destroyed
in the Piedmont region (Rolling Plain #1 stratum). Agricultural conversion of palustrine
emergent wetlands was responsible for 63 percent of the losses of this type (Figure 20).

Despite a net gain overall, an estimated 454 acres (38.5% SE) ofpalustrine scrub-
shrub wetlands were filled or permanently flooded. As with the emergent wetlands, most of
the losses were in the Potholes region (257 acres, 63.0% SE) and the rest of the Coastal Flats
region (159 acres, 39.0% SE).

Estuarine emergent wetlands were adversely affected by agricultural practices
(including cropland associated with regulated shooting areas), coastal erosion and dredging,
and urban and other development (Figure 21).

Table 15.

	

Changes in specific types of vegetated wetlands in the Maryland portion of the
Chesapeake Watershed (1982-1989).

**

	

Standard error is 20 percent or less than the estimate.

*

	

Standard error is less than 50 percent of the estimate, but greater than 20 percent of the estimate .

Estimates without an asterisk have higher standard errors .

Vegetated
Wetland
Type

1982
Acres

1989
Acres

Acres
Changed to
Other Veg -
Wetlands

Acres
Gained
From Veg
Wetlands

Acres
Destroyed

Acres
Gained
From Other
Areas

Net
Change

PFO 269,991 ** 262,128 ** 8,748 * 3,315 * 2,534 ** 104 -7,863

PSS 15,674 ** 20,852 ** 3,568 * 9,102 * 454 * 98 * +5,178

PEM 21,881 ** 20,243 ** 3,145 * 2,964 * 2,370 ** 913 * -1,638

E2EM 96,525 ** 96,453 ** 173 * 708 671 * 64 -72

E2SS 2,117 * 2,396 * 150 429 * 0 0 +279

E2FO 18,993 * 18,227 * 1,155 423 62 28 -766



Figure 16 . Estimated 1989 wetland acreages forthe Maryland
portion of the Chesapeake Watershed .
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"Standard error is 20% or less of the estimate .
'Standard error is between 20 - 50% ofthe estimate .
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Figure 17 . Distribution of palustrine wetland types in Maryland
(Chesapeake Watershed).
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Figure 19 . Causes of palustrine forest destruction in
Maryland .

Note : Excludes about 7,500acres thatwere harvested
between 1982 and 1989.

Ponds

Rural Dev.

Agriculture Reservoirs

Other Dev. . Other'

Urban Dev.

Otherwas rounded to <1%

E2EM 96,453

E2SS 2,396

E2FO 18,228

E2US 2,933 *

PFO 262,127 **

PSS 20,852 **

PEM 20,243 **

PUB/US 18,277 **

Pf 2,544 *



Figure 20 . Causes of palustrine emergent destruction
in Maryland
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NEWYORK

Table 16 represents the study findings for the New York portion of the Watershed.
This 6,181-square mile area occupies almost 10 percent of the Watershed. It also
encompasses 14 percent of New York.

Current Status

Wetlands cover over 180,000 acres of this area which is about the size of Nassau
County. This acreage represents about 5 percent of the surface area . Wetland density is 29.3
acres/square mile which is high for the Appalachian Highlands portion of the Chesapeake
Watershed. This increased density is due to recent glaciation which created a landscape
conducive to wetland formation . Palustrine forests are the predominant wetland type (77,737
acres, 75.1% SE) accounting for about 43 percent of the palustrine wetlands (Figures 22 and
23). Scrub-shrub wetlands and emergent wetlands are nearly equally abundant.

Recent Trends

There was no wetland alteration observed in the sample plots for this region . A
modest gain in scrub-shrub wetlands came at the expense of emergent wetlands, presumably
through natural succession. Pond acreage dropped slightly, with 99 acres (100% SE)
becoming emergent wetlands .

Table 16.

	

Changes in specific types of vegetated wetlands in the New York portion of the
Chesapeake Watershed (1982-1989).

Standard error is 20 percent or less than the estimate .**

*

	

Standard error is less than 50 percent of the estimate, but greater than 20 percent of the estimate .

hIQk:

	

Estimates without an asterisk have higher standard errors.

Acres Acres Acres

Vegetated Changed to Gained Gained
Wetland 1982 1989 Other Veg From Veg Acres From Oilier Net
Type Acres Acres Wetlands Wetlands Destroyed Areas Change

PFO 77,737 77,737 0 0 0 0 0

PSS 44,704 45,594 0 890 0 0 +890

PEM 41,440 * 40,649 * 890 0 0 99 -791



YL

3dZ
d

-d
o~
N d

Lv d
d dc C

Nd
3 Lv
O d0o r

Od
~N O
" oU) aw
NN
L

IUL

Lei
lqt

0

0

OOO
OOr

0OO
00o

d
OOC "..'
O a) N~ r~g
Q C d

000
0

O
`O .o

c
oN NO

r O d
Or
N >NL .c

o
L d

O d
72 E

C
C L

CL
44 (L



PENNSYLVANIA

Study findings for the Pennsylvania portion of the Watershed are presented in Table
17, Figures 2427, and in the following discussion. This 22,478-square mile area represents
about 36 percent of the Watersheds land surface area It also occupies 50 percent of the
Commonwealth of Pennsylvania

	

-

Current Status

This area of the state had about 240,000 acres of wetlands in 1989, including more
than 30,000 acres of ponds. These wetlands cover about 1 .7 percent of the region's land
surface area . Wetlands in the Pennsylvania portion of the Watershed represent an area about
the size of Carbon County or Northampton County. Palustrine forests are the predominant
type and account for half of the region's wetlands (Figures 24 and 25). Wetland densities
vary across the state largely by physiographic region, ranging from high densities in glaciated
northeastern Pennsylvania (16.9 to 40.3 acres/square mile or 2.6 to 6.3% of the land area) to
7.1 acres/square mile (or 1 .1%of the area) in the Rolling Plain area of southeastern
Pennsylvania (see Table 8) . Pennsylvania had the second highest acreage of beaver-modified
wetlands with almost 26,000 acres affected (Table 10).

Recent Trends

From 1982 to 1989, this area of Pennsylvania actually experienced a net increase of
4,683 acres (108.0% SE) in palustrine vegetated wetlands and a net loss of 3,411 acres
(77.6% SE) of nonvegetated wetlands . The latter change was largely due to ponds succeeding
into vegetated wetlands (1,398 acres, 22.7% SE, mainly emergent wetlands) and to filling
ponds for unspecified development (760 acres, 37.0% SE). The net increase in palustrine
vegetated wetlands was attributed to increases in forested and emergent wetlands . Nearly all
of the gain in forested wetlands came from scrub-shrub wetlands, with 4,333 acres (23.5%
SE) of the 1989 forested wetlands being the result ofthis type of succession. The gain in
emergent wetlands was largely the result of marsh establishment in the shallow water zone of
ponds and lakes (with estimated gains of 5,417 acres, 46.9% SE and 2,401 acres, 94.9% SE,
respectively).

Despite these gains, existing emergent and scrub-shrub wetlands continued to be
destroyed. An estimated 2,118 acres (27.5% SE) of emergent wetlands were converted to
uplands and waterbodies. Over half of these losses took place in the Other Glaciated
Northeast region where 1,270 acres (35.7% SE) were destroyed. The nonglaciated portion of
the Appalachian Highlands region also lost considerable acreage: 596 acres (60.1% SE). An
estimated 1,658 acres (52.0% SE) of scrub-shrub wetlands were destroyed, with 86 percent of
the losses (1,421 acres, 60.5% SE) occurring in the nonglaciated region. Agriculture and
pond construction accounted for 47 percent and 43 percent of the lost marshes and wet
meadows (Figure 26). These factors were also the primary factors causing losses in scrub-
shrub wetlands, with agriculture alone accounting for over 75 percent of the recent losses
(1,260 acres, 67.7% SE) (Figure 27).



Table 17.

	

Changes in specific types ofvegetated wetlands in the Pennsylvania portion of the
Chesapeake Watershed (1982-1989) .

Standard error is 20 percent or less than the estimate.

	

.

*

	

Standard error is less than 50 percent ofthe estimate, but greater than 20 percent of the estimate .

Twog:

	

Estimates without an asterisk have higher standard errors.

Acres Acres Acres
Vegetated Changed to Gained Gained -
Wetland 1982 1989 Other Veg From Veg Acres From Other Net
Type Acres Acres Wetlands Wetlands Destroyed Areas Change

PFO 117,552 ** 120,100 ** 1,693 4,341 * 200 * 100 +2,548

PSS 46,970 * 46,050 * 6,021 * 6,581 * 1,658 178 -920

PEM 39,404 ** 42,459 * 5,652 * 2,444 * L 2,118 * 8,381 +3,055
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Figure 24. Estimated 1989 wetland acreage in the
Pennsylvania portion of the Chesapeake Watershed.
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'Standard error is 20% or less of the estimate.
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Figure 26 . Causes of palustrine emergent wetland destruction
in Pennsylvania .
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Figure 25 . Distribution of palustrinewetlands in Pennsylvania
(Chesapeake Watershed).
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Figure 27 . Causes of palustrine scrub-shrub wetland
destruction in Pennsylvania .
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VmGINTA

Table 18, Figures 28-34, and the following discussion summarize study findings for
the Virginia portion of the Watershed This 21,359-square mile area represents about 34
percent of the Watershed, including 1,536-square miles of estuarine wetlands and waters . It
also encompasses about 54 percent of Virginia.

Current Status

This area of Virginia had roughly 670,000 acres of wetlands in 1989 . Wetland
acreage amounts to an area about the size of Chesapeake, Norfolk, Virginia Beach, and
Suffolk combined, or the size of Loudoun County. Palustrine wetlands cover about 586,000
acres. Palustrine forests, with 430,013 acres (9.8% SE) are the predominant type accounting
for nearly two-thirds of the area's wetlands and for about 73 percent of the area's freshwater
wetlands (Figures 28 and 29). This area of Virginia had more than 27,500 acres of ditched
wetlands, mostly palustrine forests (19,702 acres, 45.0% SE). Most of the ditching and
channelization occurred in eastern Virginia (Table 9). Virginia had the greatest extent of
beaver-modified wetlands in the Watershed, with almost 68,000 acres affected (Table 10).
Most of the beaver activity was in the Rolling Plain. Estuarine wetlands total approximately
85,000 acres, with the emergent type being most abundant (73,362 acres, 18.3% SE or 87%
of the estuarine wetlands) (Figure 30). Wetland densities differ throughout the state by
physiographic region ranging from a high of 112.2 wetland acres/square mile (or 17.5% of the
land area) in the Coastal Flats area outside of the Southeast Metro region (NorfolkHampton)
to a low of 3.0 acres/square mile (or 0.5% of the land area) in the western mountains
(Appalachian Highlands) (see Table 8) .

Recent Trends

From 1982 to 1989, Virginia had net losses in all vegetated wetland types and a net
gain in pond acreage (4,938 acres, 23.6% SE). Palustrine vegetated wetlands declined by
17,472 acres (65.1% SE), while estuarine vegetated wetlands dropped by only 344 acres
(57.3% SE).

An estimated 10,857 acres (56.0% SE) of forested wetlands were destroyed Almost
two-thirds (7,024 acres, 85.9% SE) of these losses took place in the Piedmont region (Rolling
Plains # 1 stratum), and nearly 20 percent (2,609 acres, 32.2% SE) of the total palustrine
forest loss occurred in the Southeast Metro region (Norfolk-Hampton area). Also significant
was the loss of 1,270 acres (28.3% SE) of forested wetlands in the Upper Coastal Plain
(Rolling Plain #2 stratum) . The main causes for palustrine forest destruction were reservoir
construction (60%), urban and rural development (17%), and pond construction (17%) (Figure
31). Over 9,000 acres of palustrine forests were harvested for timber during the study
interval. These wetlands became other vegetated types with the removal of the tree canopy.
Logging impacts were heaviest in eastern Virginia (see Table 13). Ditching and
channelization of palustrine forested wetlands increased by 4,668 acres (74.4% SE) during the
study interval . This activity was concentrated in eastern Virginia, outside of the Norfolk
Hampton area.



Of the estimated 8,427 acres (81.2% SE) of scrub-shrub wetlands destroyed, almost 90
percent were located in the Piedmont region (Rolling Plain #1). Reservoir construction also
took a heavy toll on scrub-shrub wetlands, accounting for about 82 percent of the recent
losses, while pond construction accounted for much of the remaining losses (13%) (Figure
32).

An estimated 4,190 acres (31 .7% SE) of palustrine emergent wetlands were converted
to drylands and waterbodies. Slightly more than half of these losses occurred in the Piedmont
region where 1,462 acres (47.9% SE) were destroyed. Many of these wetlands were also lost
in the Appalachian Highlands region of western Virginia where 1,462 acres (56.1% SE) were
converted . Palustrine emergent wetlands were mostly converted to cropland (35%), ponds
(32%), and reservoirs (23%) (Figure 33).

Of the estuarine wetlands, salt and brackish marshes experienced the greatest recent losses,
with 412 acres (40.0% SE) destroyed. These marshes were mainly converted to open water or tidal
flats (presumably by a combination of factors including rising sea level, coastal subsidence, coastal
erosion, and dredging) and to other development (Figure, 34).

Table 18.

	

Changes in specific types of vegetated wetlands in the Virginia portion of the Chesapeake
Watershed (1982-1989).

Standard error is 20 percent or less than the estimate.**

*

	

Standard error is less than 50 percent of the estimate, but greater than 20 percent ofthe estimate .

Nom:

	

Estimates without an asterisk have higher standard errors.

Vegetated
Wetland
Type

1982
Acres

1989
Acres

Acres
Changed to
Other Veg
Wetlands

Acres
Gained
From Veg
Wetlands

Acres
Destroyed

Acres
Gained
From Other
Areas

Net
Change

PFO 436,596 ** 430,013 ** 12,948 ** 14,008 * 10,857 3,214 -6,583

PSS 65,824 ** 57,782 ** 16,203 * 15,833 * 8,427 755 * -8,042

PEM 56,072 ** 53,226 ** 8,581 * 7,957 ** 4,190 * 1,968 * -2,846

E2EM 73,784 ** 73,362 ** 106 32 412 * 64 -422

E2SS 1,114 * 1,298 * 45 160 0 69 +184

ENO 4,792 4,686 151 45 0 0 -106



Figure 28 . Estimated 1989 wetland acreages in the Virginia
portion of the Chesapeake Watershed.
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'Standard erroris between 20 - 50% of the estimate .
Other numbers have higher standard errors .

Figure 30. Distribution of estuarine wetlands in Virginia
(Chesapeake Watershed).
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Figure 29 . Distribution of palustrine wetlands In Virginia
(Chesapeake Watershed).

0%

7%

PFO PSS PEM

PFO 430,013 **

PSS II® 57,782 **

PEM I®53,226 **



Figure 31 . Causes of palustrine forest destruction in Virginia
(Chesapeake Watershed) . Note : Excludes over 9,000 acres

that were harvested between 1982 and 1989.
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Figure 33 . Causes of palustrine emergent wetland destruction
in Virginia (Chesapeake Watershed).
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Figure 32 . Causes of palustrine scrub-shrub destruction
in Virginia (Chesapeake Watershed) .
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Figure 34. Causes of estuarine wetland destruction
in Virginia.
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WEST VMGINTA

Study findings for the West Virginia portion of the Chesapeake Watershed are given
in Table 19, Figures 35 and 36, and the following discussion. The 3,571-square mile area
represents about 6 percent of the Watersheds land area. It also represents about 15 percent of
West Virginia.

	

-

Current Status

Almost 22,000 acres of wetlands were present here in 1989, including roughly 4,000
acres of ponds. Wetlands occupy about 1 percent of the land area. The wetlands are
dominated by palustrine emergent and forested wetlands with 8,450 acres (67.8% SE) and
7,954 acres (38.4% SE), respectively (Figures 35 and 36). The average density of wetlands in
the area was 6.2 acres/square mile.

Recent Trends

Between 1982 and 1989, there were net gains in palustrire forested and scrub-shrub wetlands
and in ponds, but net losses of emergent wetlands. Palustrine forested wetlands increased by 288
acres (68.8% SE) mainly from scrub-shrub wetlands and other land. Scrub-shrub wetlands also
showed a net gain of 288 acres (113.5% SE) due mainly from emergent wetlands which dropped by
288 acres (63.9% SE). No agricultural conversion or urbannua1 development was detected

Table 19.

	

Changes in specific types of vegetated wetlands in the West Virginia portion of the
Chesapeake Watershed (1982-1989).

Standard error is 20 percent or less than the estimate.

*

	

Standard error is less than 50 percent of the estimate, but greater than 20 percent ofthe estimate.

hl&:

	

Estimates without an asterisk have higher standard errors.

Acres Acres Acres
Vegetated Changed to Gained Gained
Wetland 1982 1989 Other Veg From Veg Acres From Other Net
Type Acres Acres Wetlands Wetlands Destroyed Areas Change

PFO 7,666 * 7,954 * 0 112 0 176 +288

PSS 1,312 1,600 112 336 0 64 +288

PEM 8,738 8,450 336 0 16 64 -288





VVETLAND LOSS IRMP(YIS

This study has identified several areas that experienced enormous humaninduced
losses of vegetated wetlands between 1982 and 1989. These areas called "wetland loss
hotspots" are in need of increased wetland protection to minimize future losses . Listed below
are the hotspots for the Chesapeake Watershed. Note that the areas are not listed in order of
importance, since wetlands in all these areas need better protection over that received prior to
1989.

1. Southeastern Virginia This hotspot represents the greater Hampton-Norfolk-Virginia
Beach area where there has been tremendous growth in the past two decades. Over
2,000 acres of palustrine forests were converted to dryland and waterbodies. This
represents about a 5 percent loss of the 1982 forested wetlands in this locale . This
estimated loss is actually conservative since a detailed assessment of wetland changes
during the same time period for 12 quads in this area showed that nearly 4,000 acres
ofpalustrine forests were converted to upland mainly for housing developments and
agriculture (see Appendix B for summary findings ; Tiner and Foulis 1994). The
forested wetlands most affected were seasonally saturated and temporarily flooded
types. Many of these wetlands are still not being regulated by the Federal
government, since they fail to meet all the requirements for wetland as defined by the
Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory 1987).
Although wet through winter, they do not appear to be wet for a sufficient period
during the "growing season" used in the manual.

2.

	

Piedmont region of Virginia This area extends west of Richmond to the Blue Ridge
Mountains (see Figure 2) . During the study period, an estimated almost 17,000 acres
of palustrine vegetated wetlands were destroyed: 2,159 acres (47.9% SE) of emergent
wetlands, 7,462 acres (91.7% SE) of scrub-shrub wetlands, and 7,024 acres (85.9%
SE) of forested wetlands . These losses represent 10 percent of the emergent wetlands,
23 percent of the scrub-shrub wetlands, and 4 percent of the forested wetlands that
existed in 1982. Reservoir/lake construction in this area was responsible for over 80
percent of these estimated losses, while pond construction accounted for 10 percent of
the total losses.

3 .

	

Eastem Shore of Maryland Over 4,000 acres of palustrine vegetated wetlands were
converted to dryland and waterbodies during the 7-year study period . Half ofthe
losses involved forested wetlands, while 40 percent were losses of emergent wetlands.
The latter losses of about 1,700 acres represent a 17 percent loss of the 1982 emergent
wetlands . Most of these losses were attributed to agriculture and pond construction.
The palustrine forest losses were the result of numerous human activities including
agriculture, pond/reservoir/lake construction, urban/rural development, and other
human actions. It was undetermined whether the agricultural conversions of wetlands
occurred prior to or after implementation of the Swampbuster provision of the Food
Security Act of 1985. The appropriate authorities may want to investigate potential



4.

	

Westem Delaware. This area represents about 37 percent of the state (see Figure 2).
Between 1982 and 1989, nearly 2,000 acres of palustrine emergent wetlands were
destroyed, representing almost half of the marshes and wet meadows that were present
in 1982 . Most of these losses were due to agricultural conversion. Almost 680 acres
ofpalustrine forests were converted to drylands and waterbodies, with most converted
to farmland. As with hotspot #3, it is uncertain whether these agricultural conversions
ofwetlands occurred before or after the Swampbuster starting date of December 23,
1985 . Again, responsible agencies may want to investigate potential violations .

5 .

	

Upper Coastal Plain of Virginia. This area lies approximately east of Richmond (part
of the Rolling Plain stratum, see Figure 2). During the 7-year study period, almost
2,000 acres (1,931 acres, 21.0% SE) of palustrine vegetated methods were converted
to drylands and waterbodies. Most of the losses involved palustrine forests (1,270
acres, 28.3% SE). Over half of these forested wetland losses were due to pond
construction.

6 .

	

Westem Virginia - the Blue Ridge and Appalachians. This area experienced a 34
percent loss of its 1982 base of emergent wetlands. Nearly 1,500 acres (1,462 acres,
56.1% SE) ofthe marshes and wet meadows were destroyed . Nearly 80 percent of
this loss was caused by agricultural conversion.

violations. Forested wetlands in this area were also subjected to significant timber
harvest with over 7,000 acres affected between 1982 and 1989 .

No

	

tem Pennsylvania This area. falls mostly within Susquehanna, Bradford, and
Tioga Counties, and for the study was called the Other Glaciated Northeast (see Figure
2). An estimated 1,270 acres (35.7% SE) of palustrine emergent wetlands were
converted to drylands and waterbodies during the study period . This represents a 10
percent loss of the marshes and wet meadows that existed in 1982. Slightly more than
half of the losses was due to pond construction while agricultural conversion was
responsible for 40 percent of the losses.



DISCUSSION

An earlier study by Tiner and Finn (1986) was designed to evaluate wetland changes
within the five-state area that represents the geographic limits of EPA Region III . The
Chesapeake Watershed largely falls within this area, but also extends into New York- State.
The findings from this study for the Chesapeake Watershed were derived from wetland trends
data from sample plots within the Watershed, excluding New York where no data were
collected The current study utilized these plots, but additional plots were selected with an
attempt to improve the reliability of the estimates (i.e., lower the standard error) and to
include some plots within the New York portion of the Watershed. Improved resolution of
the late 1980s/early 1990s photography led to detection of pre-existing wetlands that had not
been interpreted on the earlier photography . Changes in study design and improved wetland
photointerpretation undoubtedly had a significant impact on the acreage estimates reported for
1982 when compared to the earlier trend study (Tiner and Finn 1986) . The earlier study
tended to underestimate the extent of palustrine forested wetlands . Therefore, comparison of
the estimated totals for each wetland type is not appropriate, especially for palustrine forested
wetlands . The latter were conservatively mapped in the earlier study due to the use of black
and white photography for the 1950s and 1 :58,000 color infrared photography for 1980 . The
use of 1 :40,000 color infrared photography and the temporal difference in the wetness
reflected on this imagery facilitated the identification of forested wetlands. With this in mind,
let us compare the recent trends with the 1950s to late 70s/early 80s trends reported by Tiner
and Finn (1986).

Comparing the results of the present study with an earlier study reveals some
interesting changes in the magnitude of wetland conversion and in the factors responsible for
change in the Watershed. The Tiner and Finn study covered the period 1956 to 1979 for the
Chesapeake Watershed for an interval of 23 years, while the present study represents a 7-year
period Thus, total acreage change in different wetlands is not comparable, but the findings
can be reasonably contrasted when the change totals are expressed as average annual changes .
Table 20 shows the changes in the average annual rates of change for the major wetland types
based on the net gains or losses during the study period Note that the earlier study did not
include data for estuarine forested wetlands. Thus comparison identifies a decline in the
annual loss rate for the following types: estuarine emergent wetlands, estuarine scrub-shrub
wetlands (which most recently experienced a net annual gain), palustrine emergent wetlands
(which had a tremendous decline in the loss rate), and palustrine scrub-shrub wetlands.
Palustrine forested wetlands experienced an enormous (12-fold) rise in the net loss rate. Most
of this change, however, was simply a change in wetland type due to timber harvesting
practices (18,022 acres, 16.1% SE from 1982 to 1989; Table 13) . This activity did not result
in outright wetland destruction, since palustrine forests were converted to other vegetated
wetland types. These gains had the effect of somewhat offsetting or minimizing the impact
of activities that actually destroyed palustrine emergent and scrub-shrub wetlands. Timber
harvest of forested wetlands appears to have accelerated during the 1980s. Pond acreage,
while still on the rise, had a smaller annual gain than from the 50s to the 80s. The following
subsections compare the 50s to 80s results with the more recent trends for major types of
estuarine and palustrine wetlands .



Estuanne Wetlands

Phlust dne Wetlands

Losses of estuarine emergent and forested wetlands and gains in estuarine scrub-shrub
and nonvegetated wetlands characterized the more recent time period, while losses in all
vegetated types and a gain in nonvegetated types occurred from the 50s to the 80s (Table 20) .
Although salt and brackish marshes continued to be converted to other wetland qTes,
deepwater habitats, or nonwetlands, average annual net losses were much less than the earlier
loss rate : 71 acres versus 489 acres. The recent raze amounts to only 15 percent of the
earlier rate, for an 85 percent decline in the average annual net loss rate of coastal marshes.
Estuarine nonvegetated wetlands in contrast had an almost 3-fold increase in the average
annual net gain rate from 47 acres to 135 acres. No data are available to compare trends in
estuarine forested wetlands.

	

_

The status of estuarine wetlands appears to have dramatically improved during the past
decade . Between 1956 and 1979, annual losses of estuarine vegetated wetlands avera
about 550 acres, with a net loss of 12,585 acres (41 .5% SE). Most of the losses of estuarine
emergent wetland involved conversion to estuarine water. presumably by a combination of
dredging, coastal erosion, rising sea level, and coastal subsidence (Figures 37 and 38). Urban
and aural development of emergent wetlands was also much more significant prior to the
adoption of state tidal wetland laws and strengthened Federal regulations under the Clean
Water Act. Now estuarine wetlands are receiving better protection than any other wetland
type in the Chesapeake Watershed The results of our study support this. By comparing the
effect of various destructive activities on estuarine emergent wetlands in Figures 37 and 38,
one can easily see a dramatic shift in the significance of activities converting marsh to open
water and filling marsh to urban and rural development . There was an 87 percent decline in
the average annual loss due to activities converting marshes to open water and a 94 percent
drop in filling marshes for urban and rural development . The development that did occur
appears to be, at least in part, in areas beyond state jurisdiction. For Maryland, field
inspections of selected sites on Kent Island determined that the filled marshes were former
open marsh disposal areas dominated by common reed

	

australis) that were not
contained within the boundaries of tidal wetlands on the state's official regulatory maps.
Overall for the study period, destruction of estuarine emergent wetlands dropped by 82
percent . Given that dredging and filling activities of estuarine wetlands are strictly controlled
by state and Federal regulatory agencies, the tremendous decline in losses to open water and
to development can, with high likelihood, be attributed to the success of these programs.

The general trend for palustrine wetlands was a continuation of the earlier trend with
net losses of all vegetated types and a net gain in nonvegetated wetlands (ponds)
characterizing both periods . However, there were significant differences in the average
annual changes (Table 20 and Figures 39 through 44) and the factors responsible for them.

Despite the existence of Federal wetland regulatory programs for implementing the
Clean Water Act, nontidal freshwater wetlands continued to experience enormous losses. The
magnitude ofthese changes points to a potentially serious resource management issue.



Figures 39 through 44 compare the causes and acreage effects for losses (conversion to
nonwetlands and waterbodies) ofpalustrine forested, scrub-shrub, and emergent wetlands in
the Chesapeake Watershed.

Actual losses ofpalustrine forests increased by about 30 percent with almost a 30-fold
increase in losses due to reservoir/lake construction, a 3-fold increase in losses from-urban
and rural development, and a 17-fold increase in losses due to pond construction (Figures 39
and 40) . Conversion of palustrine forests to cropland remained more or less the same.

Scrub-shrub wetlands experienced an almost 150 percent increase in losses to drylands
and waterbodies, mainly due to reservoir/lake construction whose adverse impact increased
10-fold (Figures 41 and 42) . Impacts from development activities declined markedly for
these wetlands, but agricultural impacts rose dramatically (i.e., a 3-fold increase in the loss
rate) . Conversion of scrub-shrub wetlands to ponds remained similar to the rate prior to
strengthened Federal regulations .

The status of palustrine emergent wetlands did not appear to worsen as much as for
the other palustrine vegetated types . While the urban and nual development impacts declined
by over 70 percent, agricultural conversion increased by more than 200 acres per year which
represents a 37 percent increase in its adverse effects on wetlands (Figures 43 and 44) .
Reservoir/lake construction also had a greater negative impact on emergent wetlands than it
did from the 1950s to the 1980s.

Nearly two-thirds of the palustrine vegetated wetland losses occurred in Virginia
where almost 23,500 acres were destroyed. Even when gains in wetlands were included,
there was still a net loss of 17,635 acres (64.5% SE) ofthese wetlands in Virginia. The bulk
of the remaining losses of palustrine vegetated wetlands took place in Maryland (about 5,400
acres or 15% of the Watersheds losses), Pennsylvania (almost 4,000 acres or 11%), and
Delaware (about 3,200 acres or 9%). It was interesting to note, however, that during the
more recent 7-year period, as much acreage was converted to urban land as during the entire
23-year period, about 2,500 acres versus about 2,400 acres, respectively. This suggests that
palustrine forested wetlands are under increasing pressure for development. It appears that
despite strengthened Federal wetland protection, significant forested wetland acreage
(presumably seasonally saturated types) is falling outside of the Federal jurisdiction.
Pennsylvania's wetland protection program includes these wetlands, but it is questionable
whether Marylands nontidal wetlands program now regulates activities in these seasonally
saturated wetlands given that it recently changed its field procedures for identifying regulated
wetlands by adopting the Corps manual. Virginia has no similar regulatory program, so all
such wetlands are vulnerable, especially those in rapidly urbanizing areas, such as the
NorfolkHampton area (see Appendix B for summary ofhow wetlands recently changed in
this area).



Table 20.

	

Comparison of wetland trends for certain types in the Chesapeake Watershed (1956 to
1979 versus 1982 to 1989). Early data from Tiner and Finn (1986) . Numbers in parentheses are
the standard error for the estimate (expressed as a percent of the estimate). Under the average
annual net change rate category, gains are indicated by a "+" and losses by a "-". The data are
based on the net changes which tend to understate the conversion of existing wetlands to dryland
and deepwater habitats . Figures 37, 39, 41, and 43 better reflect these.

*Standard error equals or exceeds the estimated acreage.

Wetland T~

Net
Acreage
Change
50s to 80s
Trends

Average
Annual
Net Chm-ge,-

Net
Acreage
Change
80s to 90s
Trends

Average
Annual
Net

Estuarine Emergent -11,253 -489 -496 -71
(46.7) (*)

Estuarine Scrub-Shrub -1,330 -5-8 +463
(78.6) (37.6)

Estuarine Forested No Data NA -871 -124
(84.4)

Estuarine Nonvegetated +1,082 +47 +946 +135
(87.8) (*)

Palustrine Emergent -44,530 -1,936 -4,283 -612
(19.8) (*)

Palustrine Scrub-Shrub -5,986 -260 -961 -137
( * ) (*)

Palustrine Forested -4,070 -177 -14,406 -2,058
( * ) (41 .5)

Palustrine Nonvegetated +57,044 +2,480 +5,634 +805
(Ponds) (13 .7) (55.4)



Figure 37. Changes in causes of estuarine emergent wetland
destruction since 1956 in the Chesapeake Watershed .
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Figure 39 . Changes in causes of palustrine forested wetland
destruction (conversion to non wetland and open water)

since 1956 in the Chesapeake Watershed .
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Figure 38. Changes in causes of estuarine emergent wetland
destruction since 1956 in the Chesapeake Watershed.
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Figure 40 . Changes in causes of palustrine forested wetland
destruction (conversion to non wetland and open water) since

1956 in the Chesapeake Watershed.
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Figure 41 . Changes in causes of palustrine scrub-shrub
wetland destruction (conversion to non wetland and
open water) since 1956 in the Chesapeake Watershed .
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Figure 43. Changes in causes of palustrine emergent wetland
destruction (conversion to non wetland and open water)

since 1956 in the Chesapeake Watershed .
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Figure 42 . Changes in causes of palustrine scrub-shrub
wetland destruction (conversion to non wetland and
open water) since 1956 in the Chesapeake Watershed.
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Figure 44. Changes in causes of palustrine emergent wetland
destruction (conversion to non wetland and open water)

since 1956 in the Chesapeake Watershed .
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CONCLUSIONS AND RECD

	

ATIONS

This report represents the first wetland status and trends study designed exclusively for
the Chesapeake Watershed. As such, it provides the most up-to-date and accurate information
on the status and trends of wetlands in the Watershed. This type of study provides, 4n large
part, a comprehensive overview of the cumulative recent impacts of agriculture, urban
development, impoundment construction, timber harvest, beaver influences, and other factors
on wetlands and will be useful for evaluating current policies affecting wetlands. These
results will also prove invaluable to regulatory agencies, natural resource managers and
planners, environmental organizations, and the general public in making future land use
decisions and in addressing the Watershed's major wetland problems. While this report
documents recent trends in the extent ofwetlands, it does not address changes in the quality
of the remaining wetlands. Today, wetlands are subjected to a multitude ofperturbations that
reduce their quality. Water pollution from urban, agricultural, and industrial sources,
increased sedimentation and erosion related to changing land uses, channelization and ditching
projects, reduced freshwater inflows, ground-water withdrawals, humaninduced changes in
naturally vegetated buffers around wetlands, and various forms of urban encroachment are
among many factors adversely impacting the quality of wetlands .

Significant gains in freshwater ponds and substantial losses of vegetated wetlands
continue to take place in the Watershed. The importance of the gain in pond acreage to fish
and wildlife species has not been assessed and is still subject to much discussion. Some of
the additional acreage seems to succeed into palustrine emergent wetlands which should have
at least some value for wetland wildlife, depending on variables such as adjacent land use,
wetland size, plant community structure, and adjacent natural buffers. By contrast, the
continued losses of naturally occurring estuarine marshes and forests and palustrine vegetated
wetlands represent losses of valuable fish and wildlife habitats and losses of the many other
environmental quality and socio-economic values provided free-of-charge to society by
wetlands. Moreover, the significance of the vegetated wetland losses is not simply reflected
by the acreaes alone, since prior to the study period, many wetlands had already been
destroyed, making the remaining wetlands more important and future losses more serious.

While coastal wetlands received much better protection in the 1980s than before,
palustrine vegetated wetlands remain in jeopardy. Loss rates of these wetlands continued at
high levels in the 1980s despite the existence of Federal wetland regulations. All palustrine
vegetated wetland types exhibited net losses: forested (net loss of over 14,000 acres), scrub-
shrub (nearly 1,000 acres), and emergent (over 4,000) . Actual destruction of existing
wetlands was greater than reflected by the net numbers (see Table 12).

From concurrent wetland trends studies conducted in specific areas within the
Chesapeake Watershed (see Appendix B for highlights), seasonally saturated and temporarily
flooded forested wetlands are being destroyed at higher rates than other palustrine forests.
These wetlands have received little or no protection probably for three main reasons: (1)
most of these wetlands are delineated as "nonjurisdictional uplands" following a strict
interpretation of the 1987 Corps manual for wetland delineation (Jennings, gid. 1993), (2)



the functions and values of these wetlands are not well understood, and (3) the widely held
beliefthat wetter wetlands are generically better or more valuable than drier types.

The 1987 Corps manual typically requires that areas considered as regulatory wetlands
must have positive indicators of three parameters: hydrophytic vegetation, hydric soils, and
wetland hydrology (Environmental Laboratory 1987) . The hydrology indicators listed in the
manual are surface water indicators, except for the observation of saturation within 12 inches
of the soil surface .' Seasonally saturated and temporarily flooded wetlands are usually wettest
during the winter and are locally called "winter wet woods". The requirement for wetness for
5.0 - 12.5 percent of the growing season as specified in the manual also prevents these
wetlands from being identified as regulated wetlands (Timer 1993a, 1993b) . Moreover, the
definition of "growing season" used to evaluate the wetland hydrology parameter (e.g.,
minimum wetness requirement) can further limit the extent ofthese wetlands . For example,
using the frost-flee period yields the shortest "growing season", while using the period above
biologic zero in soil or the biologically active period would increase the "growing season" to
the one that native wetland plants are responding to.

Although the functions of seasonally saturated forested wetlands are not well
understood, there is enough information to support at least some level of regulation or
enhance existing regulatory efforts . In January 1992, a workshop focusing on these wetlands
presented considerable information on their functions and values and some ofthe papers have
been published in a workshop proceedings (Eckles, e~ 1. 1992) and in a special edition of

etlan

	

(Volume 13, Number 2) . Furthermore, studies in Florida suggest that isolated
wetlands in low relief landscapes help reduce peak floods and increase ground-water levels
(Brown and Sullivan 1988) . This is probably also true for seasonally saturated and
temporarily flooded wetlands on' the Coastal Plain in the Chesapeake Watershed. The above
studies should provide enough evidence of important functions and values to support
increased regulations of alterations to these wetlands . If more information is required, the
government should support the needed research to answer the pertinent questions .

Recommendations

The following recommendations are offered to help improve the status of wetlands in
the Chesapeake Watershed Some of the suggestions are specific to the Watershed, while
most are of a general nature applicable to many areas in the eastern U.S . and elsewhere.
They include both regulatory and nonregulatory initiatives, since regulatory programs alone
cannot solve wetland-land use conflicts.

1 .

	

Develop and adopt strategies to increase protection of palustrine ve
wetlands, especially for seasonally saturated and temporarily flooded wetlands

'Recent Corps guidance has expanded the list of indicators to permit use of oxidized
rhizospheres, the FAC neutral test, and water table data from published soil surveys (verify
hydric soil in the field) . This will help identify some, but not all of these seasonally saturated
wetlands.



and isolated wetlands on the Coastal Plain and for Virginia and Delaware.
Such strategies must address agricultural uses of wetlands, since such activities
have remained to be major causes of wetland losses in the Watershed. Other
activities that need to be included in these strategies are aquaculture, regulated
shooting areas, and forestry practices in wetlands . These strategies must
incorporate both regulatory and nonregulatory approaches to wetland -
conservation and management.

2 .

	

Interpret the regulatory definition of wetland in a scientifically sound manner
and use science-based techniques to identify these wetlands on the ground .
Use policy to regulate uses of wetlands and not to define what a wetland is . It
is more efficient and effective to change policy to meet current needs than to
try to change established scientific principles and practices to satisfy a public
policy need.

3 .

	

In southeastern Virginia where palustrine vegetated wetlands are disappearing
at an alarming rate, it may be advisable to establish an intergovernmental
committee (Federal, state, and local) to develop a regional strategy for reducing
wetland losses while pursuing realistic economic growth . This is perhaps the
greatest challenge for similar "wetland loss hotspots" in the country. It may
require developing innovative tax incentives and wetland acquisition initiatives
and establishing realistic land use options and growth/development limits that
maintain and enhance existing environmental quality. The 1988 report entitled
"Population Growth and Development in the Chesapeake Bay Watershed to the
Year 2020" provides insight into the problems and the vision of how this may
be accomplished. This report offers many specific recommendations that
should be implemented to maintain a high- quality environment in the
Watershed. This recommendation is also applicable to other wetland loss
hotspots .

4.

	

Eliminate government-sponsored wetland channelization and ditching programs
and seek other more environmentally acceptable means of reducing flood
damages, e.g., natural valley storage approach . Studies have shown that
complete drainage ofwetlands eliminates all their beneficial effects on water
quality and directly contributes to flooding problems (Lee, ,i 1. 1975, among
others) .

5 .

	

Locate stormwater basins and agricultural sediment ponds outside of wetlands
and of streams. With increasing urban development, stream flows increase
leading to accelerated erosion of streambanks and streambeds. Proper location
ofthese basins should minimize wetland and stream impacts.

6.

	

Increase wetland acquisition to preserve functions of existing wetland systems .
Identify large tracts of remaining wetlands and strive to connect them together,
thereby linking presently isolated tracts into an interconnected network of



wetlands . This effort attempts to minimize wetland fragmentation for improved
wildlife habitat and should enhance other wetland functions as well.

7.

	

Identify wetland landscapes in need of restoration and initiate largo-scale
restoration efforts to restore ecosystem functions.

8 .

	

Develop measures and program to maintain and establish vegetated buffers
around wetlands and along waterbodies. This could produce significant water
quality benefits and enhance fish and wildlife habitat values.

9.

	

Instead of wetland trend studies, develop and initiate monitoring programs to
provide more real-time assessment ofwetlands for analyzing and modifying
current policies before too much wetland destruction occurs.

10 .

	

Conduct research to increase our knowledge of the hydrology and functions of
seasonally saturated wetlands and isolated temporarily flooded wetlands on the
Coastal Plain.

11 .

	

Develop outreach programs to encourage private landowners to protect their
wetlands and/or to minimize wetland alteration during activities such as timber
harvest.

12 .

	

Continue to increase public education efforts . A well informed public will
likely select environmentally sound approaches to land use in the future .

Wetlands are the vital link between land and water. As such, they help improve water
quality, temporarily store water to prevent downstream flooding stabilize shorelines, and
provide numerous other functions that benefit society. If we are to continue to receive these
benefits, action must be taken to reverse the trends observed in the 1980s and earlier. We
must continue our efforts to conserve estuarine wetlands which significantly slowed the losses
of these wetlands. Our attention must now focus on the nontidal palustrine wetlands which
remain under heavy threat for development. The living resources of Chesapeake Bay also
depend on the welfare ofthese wetlands which help filter out excess nutrients, sediments, and
other pollutants, thereby preventing these potentially deleterious materials from reaching the
Bay. We must strengthen wetland protection and initiate wetland restoration efforts to
improve the quality of the Bay for its living resources, for ourselves, and for future
generations. Our quality of life is largely dependent on the abundance and condition of our
natural resources . The significance of our land and water resources should not be
underestimated Based on the past experiences of other civilizations, how we manage our
natural environment will largely determine the fate of our society.
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For the convenience of the reader, several tenns are defined below. The definition
emphasizes the use of these terms in respect to the wetland trends analysis study .

Agdcdtwv. Activities related to farming and grazing including row crop production,
pastures, orchards, and vineyards, and associated farm buildings (e.g., chicken coops,
silos, and barns). Crops may be produced for human consumption, livestock, or
wildlife game species (e.g., waterfowl at regulated shooting areas) .

Change, weda nd An alteration in the condition of a wetland, may involve simply a change
in the type of wetland, e.g., from emergent wetland to scrub-shrub wetland, or a
change from wetland to nonwetland due to natural events or human activities (e.g,
filling).

Conversion wedand. Same as definition of wetland change, but usually emphasizes changes
due to human activities.

Deepwater habitat. An open waterbody, in fieshwater deeper than 6.6 feet at mean low water
and in marine and estuarine areas, extends below the mean low spring tide level,
includes lakes, reservoirs, rivers, estuarine embayments, and the ocean.

Destroyed wetland. Wetland that is converted to open water habitats (e.g., pond or reservoir)
or to dryland (nonwetland), typically due to human activities .

GLOSSARY

Entwine wetlands . Tidally-influenced salt and brackish marshes and swamps where salinity
from ocean-derived salts is usually above 0.5 parts per thousand.

Gail wdland The increase in wetland acreage of a given type over time. A bet
reflects the situation where gains in a particular wetland type exceed losses in that
type during a specific period of time (e.g., 1982 to 1989) .

brrowdWrid. A diked wetland or waterbody ; purpose of diking may be to keep water in or
to keep water out (e.g., salt water), includes, but is not limited to, aquaculture ponds
and waterfowl ponds.

Lake. A nontidal open waterbody usually greater than 20 acres in size, includes natural lakes
and manmade lakes .

Loss, wetland. The decrease in wetland acreage of a given type over time . Losses of a given
wetland type, therefore, include changes in wetland type and conversions to open
waterbodies and to dryland (nonwetlands). A net loss reflects the situation where
losses in a particular wetland type exceed gains in that type during a specific period of
time (e.g., 1982 to 1989).



Nontidad wedaW. A typically freshwater wetland that is beyond the influence of the ocean-
driven tides.

Nonwedand. Lands that are not subject to wetland hydrology ; equivalent to drylands or
uplands, but also includes effectively drained former wetlands.

Padwtrine wetlands. Freshwater marshes, swamps, and bogs that are mostly nontidal, but also
includes freshwater tidal marshes and swamps where salinity from ocean-derived salts
is less than 0.5 parts per thousand.

Pond A shallow, fresh waterbody less than 20 acres in size and usually less than 6.6 feet
deep at mean annual low water, includes both natural and manmade ponds .

Regulded shooting area Private hunting areas in Maryland stocked with mostly penraised
mallards; hunting is regulated by Maryland Department ofNatural Resources; many of
these areas involved wetland alterations, e.g ., converting palustrine forests to cropland
or ponds.

Reservoir. A large, deep waterbody created by damming a natural valley to provide public
drinking water.

Status, wetland. As used in this report, quantitative measure of the condition of a particular
wetland type, usually expressed in acres.

Tdad wetland. Marshes and swamps whose water levels rise and fall with the tides, includes
both estuarine (saltwater) wetlands and tidal palustrine (freshwater) wetlands.

Trend wedaurd. As used in this report, the quantitative changes that take place in wetlands of
a given type over type, i.e., changes in acreage.

Wetland. Lands transitional between terrestrial and aquatic systems where the water table is
usually at or near the surface or the land is covered by shallow water; such lands must
have one or more of the following attributes : (1) at least periodically supports
predominantly hydrophytes, (2) substrate is predominantly undrained (not effectively
drained) hydric soils, and (3) nonsoil substrate that is saturated with water or covered
by shallow water at some time during the growing season of each year.

Wetland trend anadysis study . A scientific examination of the acreage changes that occur in
wetlands in a given geographic region over time. In this study, the trends are
quantitative and not qualitative.
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STUDY AREA:

STUDY PERIOD: 1982 to 1989/90

MAJOR FINDINGS:

1 .

	

Changes in Vegetated Wetlands :

WETLAND TRENDS i STUDY HIGHLIGHTS - VIRGE41A

NorfolkHampton region - 12

	

(Bowers Hill, Deep Creep Fentress, Hampton,

	

-
Kempsville, Mulberry Island, N

	

rt News North, Norfolk South, Poquoson Fast, Poquoson
West, Princess Anne, and Yorktown)

Converted to
W

Housing (2,050.85 acres), Agricul
Development (266.77), Ditching
Development (126.55), Unknown
Industrial Development (45.12),

3.

	

Type Most Converted to Upland:

PFO, Seasonally Saturated (2,182

4.

	

Gains in PVEG Wetlands from U

90.02 acres (mostly PEK 60.43

5.

	

New Pond Acreage Created:

756.31 (615.15 from Upland; 141 .,

Changed to Other

	

Changed to
PVEG Ty= (acrW	Pon

	

water (acs)

2.02

	

1.43/8.73
.00

	

0/0.51
568.10

	

16.42/2.42
2)050.22 113 .88/61.27
,~,~66.33

	

9.43/0

4,286.47 141.16/72.93

(1,202.21), Sanitary Land Fill (397.03), Resort
3.04), Roads and Highways (131 .44), Commercial
9.78), Canals (72.79), Sand and Gravel Pits (67.62),
Other (120.18) .

acres) ; PFO, Temporarily Flooded (807.97 acres)

Wetland Tvne Upland Ca

E2EM 34.13
E2SS 2.29
PEM 382.62
PFO 3,934.02
PSS 493.76



STUDY AREA:

STUDY PERIOD: 1982/84 to 1989/90

MAJOR FINDINGS:

1 .

	

Changes in Vegetated Wetlands:

WETLAND TRENDS STUDY HIGHLIGHTS - VIRGINIA

Chickahominy River area - 7 Quads (Norge, Providence Forge, Richmond, Rvxbury, Seven
Pines, Walkers, and Yellow Tavern)

2.

	

Causes of Palustrine Vegetated Wetland Loss to Upland:

Sand and Gravel Pits (35.92 acres), Roads (20.71), Ditching (12.08), Housing (8.22), Resort
Development (5.55), Airport (2.78), Commercial Development (2.52), Agriculture (1.19), and
Unknown (13.04) .

3 .

	

Type Most Converted to Upland:

PFO, Seasonally Flooded/Saturated (55.31 acres)

4.

	

Gains in PVEG Wetlands from Upland:

16.96 acres (PSS - 10.61 and PEM - 6.35)

5 .

	

New Pond Acreage Created:

193.31 (62.85 from Upland; 130.46 from Wetland)

Wetland Type
Converted to
Upland (acre )

Changed to Other
PVEG Ty= 6crest

Changed to
Pon water (acres)

PEM 2.52 25.04 19.26/18.14
PFO 86.59 240.25 73.05/11 .10
PSS 12.90 18.89 38.15/22.13

TOTAL 102.01 284.18 130.46/51 .37



STUDY AREA:

WETLAND TRENDS STUDY HIGHLIGHTS - VIR(E%A

Northern Virginia - 6 Quads (Arcola, Fairfax, Fredericksburg, Herndon, Manassas, and
Vienna)

STUDY PERIOD: 1980/81 to 1988/91

MAJOR FMINGS:

1 .

	

Changes in Vegetated Wetlands :

Converted to

	

Changed to Other

	

Changed to
Wetland Tyne Upland (acres) PVEG T= (ac=esl Pond/D=-w-=

PAB

	

1.22

	

.00

	

.00
PEM

	

29.51

	

13.72

	

21.42*
PFO

	

80.24

	

52.37

	

16.83
PSS

	

16.05

	

14.82

	

10.04

TOTAL 127.02 80.91

	

48.29

*Includes 6.12 acres converted to lakes/reservoirs

2.

	

Causes of Palustrine Vegetated Wetland Loss to Upland:

Commercial Development (41.54 acres), Housing (27.77), Roads/Highways (27.33), Airports
(6.23), Industrial Development (5.66), Agriculture (4.56), Ditching (3.24), Unknown (2.74),
Transmission Line Corridors (2.65), Sand and Gravel Pits (2.14), Public Facilities (2.12),
Recreational Facilities (0.86), and Public Sewer Facilities (0.18) .

3 .

	

Type Most Converted to Upland:

PFO, Seasonally Flooded (49.20 acres)

4.

	

Gains in PVEG Wetlands from Upland:

12.53 acres

5.

	

New Pond Acreage Created:

167.68 (125.51 from Upland; 42.17 from Wetland)



STUDY AREA:

Dorchester County area - 6 Quads (Preston, Church Creek, Cambridge, Golden Hill,

	

-
Blackwater River, and Wingate)

STUDY PERIOD: 1981/82 to 1988/89

MAJOR FINDINGS:

WETLAND TRENDS STUDY HIGHLIGHTS - MARYLAND

l .

	

Changes in Palustrine Vegetated Wetlands:

*Most of the changes reflect timber harvest and subsequent successional patterns in the plant
communities .

2 .

	

Causes of Palustrine Vegetated Wetland Loss to Upland:

Agriculture including cropland associated with regulated shooting areas and farmed wetland
(711.05), Roads (18.22), Dams for Farm Ponds (11 .49), Housing and Commercial
Development (14.5), and Other (26.79).

3 .

	

Type Most Converted to Upland:

PFO, Temporarily Flooded/Seasonally Saturated (435.06 acres)

4.

	

New Pond Acreage Created:

174.3 (69.05 from Upland; 105.25 from Wetland)

Wetland T
Converted to
Upland (acres)

Changed to Other
PVEG Ty, s

Changed to
Pon water (acres)

PEM 63.13 17.31 38.01
PF0 607.52 2,054.87 63.47
PSS 111 .40 .00 3.77

TOTAL 782.05 2,072.18* 105.25



5.

	

Changes in Estuarine Vegetated (EVEG) Wetlands :

6 .

	

Causes of EVEG Lost to Upland:

Agriculture including cropland associated with regulated shooting areas (73.77 acres),
Unknown (6.77), Wildlife Management (6.43), Dredged Spoil Disposal (4.8), Marina (3.73),
and Other (1 .1) .

7.

	

Changes in EVEG Due to Sea Level Rise and Coastal Erosion:

Estuarine Forests to Dead Forests (352.71), Stressed Estuarine Forests (Partly Dead Timber)
(208.92), Estuarine Forests to Salt Marsh (29.23), Salt Marsh to Open Water (16.58), and
Gain in Estuarine Forests from Palustrine Forests (72.26).

Wetland Type
Converted to
Unhand(

Changed to Other
EVEGL= (aam)

Changed to
Flats

E2EM 19.76 6.84 3.72_
E2FO 75.31 169.19 .00
E2SS 1.49 -M -M

TOTAL 96.56 176.03 3.72



STUDY AREA:

Lower Eastern Shore - 5 Quads (Delmar, Pittsville, Salisbury, Wango, and Prin

STUDY PERIOD: 1982 to 1988/89

MAJOR FINDINGS:

WETLAND TRENDS STUDY HIGHLIGHTS - MARYLAND

1 .

	

Changes in Vegetated Wetlands :

2.

	

Causes of Palustrine Vegetated Wetland Loss to Upland: .

3 .

	

Type Most Converted to Upland:

PFO, Temporarily Flooded (154.0 acres)

4.

	

Gains in PVEG Wetlands from Upland:

1.7 acres

5.

	

New Pond Acreage Created:

47.74 (45.55 from Upland; 2.19 from Wetland)

*2,606.97 acres reflect timber harvest and subsequent successional patterns in the plant
communities.

Anne)

Agriculture (106.08 acres), Ditching (51 .89), Public Facilities (13.96), Housing (9.20) and
Other (6.71) .

Wetland T
Converted to
Upland (acres)

Changed to Other
PVEG Tvaes

Changed to
Pon .water (acres)

PEM 11 .55 . .579.11 .00
PFO 173.53 1,678.22 2.19
PSS 2.76 481 .83

TOTAL 187.84 2,739.16* 2.19



STUDY AREA:

WETLAND TRENDS STUDY HIGHLIGHT'S - MARYLAND

Western Shore - 8 Quads (Odenton, Deale, Upper Marlboro, Brandywine, Piscataway,
Hughesville, La Plata, and Popes Creek) .

STUDY PERIOD: 1981 to 1988

MAJOR FINDINGS :

1 .

	

Changes in Vegetated Wetlands :

Converted to

	

Changed to Other

	

Changed to
Wetland T

	

Upland Cams)

	

PVEG T

	

ea r

	

Pon ld Deenwater acres)

E2EM

	

0.24

	

.00

	

.00
PEM

	

21.91

	

34.14

	

3.52
PFO

	

115.42

	

52.74

	

22.40
PSS

	

5.83

	

5.87

	

8.74

TOTAL 143.16

	

92.75

	

34.66

2.

	

Causes of Vegetated Wetland Loss to Upland:

Housing (51 .28 acres), Unknown (31.83), Sand and Gravel Pits (22.78), Commercial
Development (17.40), Road Construction (11.51), Agriculture (5.78), and Government
Installation (2.82) .

3 .

	

Type Most Converted to Upland:

PFO, Temporarily Flooded (81 .31 acres)

4.

	

Gains in PVEG Wetlands from Upland:

28.87 acres

5.

	

New Pond Acreage Created:

167.19 (132.53 from Upland; 34.66 from Wetland)



STUDY AREA:

Kent Island area - 2 Quads (Kent Island and Queenstown).

STUDY PERIOD: 1982 to 1989

MAJOR FINDINGS:

WETLAND TRENDS STUDY HIGHLIGHTS - MARYLAND

1.

	

Changes in Vegetated Wetlands :

Converted to

	

Changed to Other
Wetland T

	

Upland (mil

	

PVEG Tvr~acres)

E2EM 60.81
E2SS 3.73
PEM 3.67
PFO

	

11.84
PSS

	

7.93

TOTAL 87.98

2 .

	

Causes of Vegetated Wetland Loss to Upland:

3.

	

Type Most Converted to Upland:

E2EM (60.81 acres)

4.

	

Gains in PVEG Wetlands from Upland:

3.01 acres

5.

	

New Pond Acreage Created:

51 .98 (44.77 from Upland; 7.21 from Wetland)

Changed to
Pon vmiff La~cres)

2.80

	

5.41
.00

	

.00
3.50

	

.00
0.91

	

.00
_M

	

-

7.21

	

5.41

Housing (43.34 acres), Agriculture (13.32), Commercial Development (12.72),
RoadsMighways (10.02), Marina (6.68), Pond Dams (1.17), and Airport (0.73).



STUDY AREA:

North East Quadrangle

STUDY PERIOD: 1981 to 1988

MAJOR FINDINGS:

WETLAND TRENDS STUDY HIGHLIGHTS - MARYLAND

1 .

	

Changes in Vegetated Wetlands :

2.

	

Causes of Palustrine Vegetated Wetland Loss to Upland:

Commercial/Business Development (0.61 acres)

3.

	

Gains in PVEG Wetlands from Upland:

5.21 acres

4.

	

New Pond Acreage Created:

8.89 (7.72 from Upland; 1 .17 from Wetland)

Wetland Tyne
Converted to
Upland (acreTl

Changed to Other
PVEG T~acm (=esl

PEM 0.61 - 1 .33
PFO .00 3.93
PSS .00 .16

TOTAL 0.61 10.42



STUDY AREA:

MAJOR FINDINGS:

WETLAND TRENDS STUDY HIGHLIGHTS - MARYLAND

Fall Zone - 2 Quads (Relay and White Marsh)

STUDY PERIOD: 1981/82 to 1988/89

1 .

	

Changes in Vegetated Wetlands :

Converted to

	

Changed to Other
Wetland Tie

	

Upland (acres)

	

PVEG TXpes (acres)

PEM

	

0.80

	

.00
PFO

	

13.06

	

7.72
PSS

	

2.25

	

4.38

TOTAL 16.11

	

12.10

2.

	

Causes of Palustrine Vegetated Wetland Loss to Upland:

Housing (8.57 acres), Roads/Highways (6.75), Unknown (0.44) and Sand and Gravel Pits
(0.35) .

3 .

	

Type Most Converted to Upland:

PFO, Temporarily Flooded (9.57 acres)

4.

	

New Pond Acreage Created :

23 .26 (20.71 from Upland; 2.55 from Wetland)



STUDY AREA:

WETLAND TES STUDY HIGHLIGHTS - MARYLAND

Piedmont region - 6 Quads (Buckeystown, Kensington, Liberiytown, Rockville, Urbana, and
Walkersville) .

STUDY PERIOD: 1980/81 to 1988/89

MAJOR FINDINGS:

1 .

	

Changes in Vegetated Wetlands :

acres)

2.

	

Causes of Palustrine Vegetated Wetland Loss to Upland:

Agriculture (44.16 acres) ; Roads/Highways (28.76), Housing (9.14), Unknown (2.71),
Ditching (2.09), and Commercial/Industrial.Development (1 .59) .

3 .

	

Types Most Converted to Upland:

PEK Temporarily Flooded (32.81 acres) and PFO, Temporarily Flooded (21.87 acres)

4.

	

Gains in PVEG Wetlands from Upland:

0.71 acres

5.

	

New Pond Acreage Created:

84.94 (75.22 from Upland; 9.72 from Wetland)

Wetland T
Converted to
Uplandand ( r s

Changed to Other
PVEG Ty, m (~

Changed to
Pon w

PEM 56.56 33.47 7.54
PFO 28.27 0.82 1 .65
PSS .3.62 _ .00 0.53

TOTAL 88.45 34.29 9.72



STUDY AREA:

Northeast Glaciated region - 13 Quads (Center Moreland, Dalton, Factoryville, Great Bend,
Harford, Lawton, Montrose East, Montrose West, Ransom, Sayre, Towanda, Tunldlannock,
and Ulster) .

STUDY PERIOD: 1981/82 to 1987/88

MAJOR FINDINGS:

WETLAND TRENDS STUDY HIGHLIGHTS - PENNSYLVANIA

1 .

	

Changes in Vegetated Wetlands:

Converted to
Wetland T=

	

Upland (acres)

PEM 38.47
PFO

	

6.59
PSS

	

12.7

TOTAL 57.81

*An additional 11 acres were converted to lakes/reservoirs .

2 .

	

Causes of Palustrine Vegetated Wetland Loss to Upland:

Agriculture (30.01 acres), Housing (12.73), Industrial Development (4.65), Aquaculture (3.24),
Recreational Facilities (2.89), Commercial Development (2.27), Unknown (1 .39), and Dams
for Ponds (0.63).

3 .

	

Type Most Converted to Upland:

PEIVI, Seasonally Flooded/Saturated (28.60 acres)

4.

	

Gains in PVEG Wetlands from Upland:

18.94 acres

5.

	

New Pond Acreage Created:

268.89 (109.03 from Upland; 159.86 from Wetland)

Changed to Other

	

Changed to
PVEG Ty= ,(acres)

	

Pond

35.27 116.68
33.31

	

8.97
49.12

	

3_4_ .21

117.70 159.86*



STUDY AREA:

WETLAND TRENDS STUDY HIGHLIGHTS - PENNSYLVANIA

Greater Harrisburg - 13 Quads (Landisburg, Newport, Shermans Dale, Carlisle, Duncannon,
Halifax, Harrisburg East, Mddleton, York Haven, Columbia West, Columbia East, Nlanheim,
and Terre I-Ell).

STUDY PERIOD: 1983/84 to 1987/88

MAJOR FINDINGS:

1 .

	

Changes in Vegetated Wetlands :

Converted to

	

Changed to Other
Wetland Tvne

	

Upland(acres

	

PVEG T,wes (a~cresl

PEM

	

12.15

	

6.46
PFO

	

3.03

	

.00
PSS

	

0.155

TOTAL 15.33

	

6.46

2.

	

Causes of Palustrine Vegetated Wetland Loss to Upland:

Agriculture (9.88 acres), Housing (2.43), Commercial/Industrial Development (1.33), Roads
(1.26), and Marina (0.43) .

3 .

	

Types Most Converted to Upland:

PEN. Temporarily Flooded (6.73 acres) ; PEN. Seasonally Flooded (5.43 acres)

4 .

	

Gains in PVEG Wetlands from Upland :

36.24 acres (all PENT)

5.

	

New Pond Acreage Created:

65.24 (54.71 from Upland; 10.53 from Wetland)

Changed to
Pon

	

water (acresl

9.31
0.74
0.48

10.53



STUDY AREA:

MAJOR FINDINGS:

WETLAND -TRENDS STUDY HIGHLIGHTS - PENNSYLVANIA

Williamsport area - 2 Quads (Muncy and Montoursville North)

STUDY PERIOD: 1977 to 1988/90

1 .

	

Changes in Vegetated Wetlands :

2 .

	

Causes of Palustrine Vegetated Wetland Loss to Upland:

Agriculture (2.00), Ditching (1.04), Recreational Facility (0.79), and Unknown (0.52).

3 .

	

New Pond Acreage Created:

12.6 (11 .49 from Upland; 1 .11 from Wetland)

Wetland Tw
Converted to
Upland acre )

Changed to Other
PVEG Tym (

Changed to
Po water (acs

PEM 1 .77 . 2.07 .00
PFO ?~a -M 1 .11

TOTAL 4.35 2.07 1 .11



STUDY AREA:

Hazelton Quad

STUDY PERIOD: 1981 to 1987

MAJOR FINDINGS:

WETLAND TRENDS STUDY HIGHLIGHTS - PENNSYLVANIA,

1 . Changes in Vegetated Wetlands :

Converted to Changed to Other Changed to
Wetland T 'Upland (a=) PVEG Ty= ( Pond/D=m=((

PEM 2.29 .00 .00
PF0 .00 9.68 11 .30
PSS La _m _m
TOTAL 4.07 9.68 11 .30

2. Causes of Palustrine Vegetated Wetland Loss to Upland:

Recreational Facility (1.78), Roads (1 .48), and Reservoir (0.81).

3 . New Pond Acreage Created :

30.37 (from Upland)



STUDYAREA:

DuBois and Falls Creek Quads

STUDY PERIOD: 1983 to 1988

MAJOR FINDINGS:

WETLAND TRENDS STUDY HIGHLIGHTS - PENNSYLVANIA

1 . Changes in Vegetated Wetlands :

Converted to Changed to Other Changed to
Wetland Tune Upland(a=st PVEG T (~. Pon water (crest

PEM 0.86 . . 1 .06 0.20
PFO .00 1 .82 2.01
PSS -M 2.66

TOTAL 0.86 5.54 2.21

2. Causes of Palustrine Vegetated Wetland Loss to Upland:

Mining (0.45 acres) and Roads (0.41).

3. Type Most Converted to Upland:

PEM

4. Gains in PVEG Wetlands from Upland:

8.69 acres

5. New Pond Acreage Created:

26.39 (24.18 from Upland; 2.21 from Wetland)


