





Photo 6.

Wetland O is less dynamic and therefore a generalized boundary was
established during surveys in 2005 to define the presence of this REM (Photo 6).
This wetland was dominated by similar species as found in Wetland J. Additional
species such as yellow nut sedge (Cyperus esculentus), water parsnip (Sium
suave), Prairie cordgrass (Spartina pectinata), sycamore, and river birch were also
found in this wetland. The average aerial cover of wetland vegetation was
approximately 60% (Table 2). Hydrology and soils were similar to those found in
Wetland J.

Wetland O from the ground (top) and from Norman Wood Bridge (below).
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Table 2.

The percent areal cover of vegetation, bedrock, and PUB as well as dominant

vegetation found in the 30 plots of the Holtwood spillway.

% Cover
Plot# | Vegetation | Bedrock | PUB Dominate Vegetation
*1 40 25 35 | Purple loosestrife, Common dodder, Three square
2 35 60 5 Purple loosestrife, Water willow, Common dodder
Purple loosestrife, Water willow, Common dodder, Three square,
*3 50 55 5 Sycamore, Polygonum sp.
*4 80 10 10 | Purple loosestrife, Common dodder, Three square
*5 40 55 5 Purple loosestrife, Water willow, Common dodder, Ladies thumb
6 20 40 40 Purple loosestrife, Water willow
*7 10 60 35 | Purple loosestrife, Water willow, Common dodder, Ladies thumb
*8 5 35 60 Purple loosestrife, Water willow, Three square
9 20 50 30 | Purple loosestrife, Water willow
*10 15 45 40 Purple loosestrife, Water willow
*11 5 70 25 | Purple loosestrife, Water willow, Watercress
*12 10 70 20 Purple loosestrife, Water willow, Three square
*13 30 50 20 | Purple loosestrife, Water willow, Common dodder, Three square
**14 75 15 10 Purple loosestrife, Water willow, Three square
**15 65 10 25 Purple loosestrife, Water willow, Common dodder, Three square
*16 10 50 40 | Purple loosestrife, Water willow
*17 45 50 Purple loosestrife, Water willow
*18 75 20 | Purple loosestrife, Water willow
*19 20 40 40 Purple loosestrife, Water willow
**20 60 35 5 Purple loosestrife, Water willow, Common dodder, Three square
**21 70 20 10 Purple loosestrife, Water willow, Common dodder, Three square
**22 20 60 20 | Purple loosestrife, Water willow
*23 65 30 Purple loosestrife, Water willow
24 65 30 | Purple loosestrife, Water willow
25 65 30 Purple loosestrife, Water willow
*26 20 60 20 Purple loosestrife, Water willow
*27 5 80 15 | Purple loosestrife, Water willow
28 15 80 5 Purple loosestrife, Water willow, Sycamore, Ladies thumb
29 60 15 25 | Purple loosestrife, Water willow, Stiff aster
30 60 20 20 Purple loosestrife, Water willow, Common dodder, Three square
AI:::;e 29 48 24

* Plots found within Wetland K
** Plots found within Wetland O
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Photo 7.

3.1.4 Piney Island Wetlands

Wetland G is located high on Piney Island within an impermeable bedrock
basin (Photo 7). The hydrology is predominantly maintained by precipitation, but
on rare occasion the Susquehanna River will swell enough to deposit sediment
and water. The deposited alluvium form fluvaquents that consist of a silty to
sandy loam. Most of the wetland is ponded with depths greater than 3 feet over
the impermeable bedrock. The edges of the pond and the narrow back waters
have allowed vegetation such as water willow, purple loosestrife, swamp
milkweed (Ascepias incarnate), arrow wood, highbush blueberry (Vaccinium
corymbosum), meadow-sweet (Spiraea latifolia), silver maple, black willow,
sycamore, and Carex spp. to persist.

Wetland G.
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Wetland E is located in the tailrace of Holtwood Dam. This wetland was
classified predominately as PEM (99%) with a small area of PFO (Photo 8). The
herbaceous stratum is dominated by water willow, purple loosestrife, and
common boneset. The tree and sapling stratum contained red maple (Acer
rubrum), river birch, black willow, and false indigo (Amorpha fruiticosa). The
vegetation covered approximately 30% of the mapped wetland by aerial view.
The other approximately 70% was exposed rock. This wetland is frequently
inundated by swift waters that continually scour the rocks and deposit alluvium,
forming fluvaquents at higher elevations and in protected locations. The sparse
vegetation that is able to survive grow from cracks in the rock or at the banks of

the tailrace.

Photo 8. Wetland E.

Wetland F is also located along the tailrace of Holtwood Dam, but at a
slightly higher elevation (Photo 9). This wetland is less frequently inundated than
Wetland E. The soils are fluvaquents and the hydrology is influenced by flows in
the Susquehanna River; however, this wetland is less frequently inundated than
Wetland E. This has allowed woody species such as silver maple, river birch,
sycamore, false indigo, black willow, and tree-of-heaven (Ailanthus alsitima) to
establish. The herbaceous understory consists of stinging nettle (Urtica dioca),

purple loosestrife, and Japanese knotweed (Fallopia japonica).
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Photo 9. Wetland F.

Wetland M is located at the southern tip of Piney Island (Photo 10). This
area is flooded frequently by the high flows of the Susquehanna River. The soil
substrate ranges from silty to sandy alluvium from high to low elevation within
the floodplain, respectively. The investigation was completed just prior to a large
flood event that covered most of the herbaceous growth under approximately
16 inches of sediment. As a result only woody species such as box-elder and
spice bush were identified within the wetland plot. Other dominant species

observed in the wetland include sycamore, silver maple, and false indigo.
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Photo 10.

Wetland M.

Wetland N is a series of wetland islands (all PFO) located along the
tailrace of Holtwood Dam and immediately off shore of Piney Island (Photo 11).
This hardwood floodplain forest system is inundated during high generation from
Holtwood Powerhouse and flood stages in the Susquehanna River. These floods
deposit alluvial sands within the cracks and crevices of these highly rocky islands.
Many of the rocks located on the islands appear to be boulders possibly deposited
by humans. The frequent flooding and the available fluvaquents make this
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location suitable for box-elder, sycamore, and silver maple. Understory shrubs
and herbs are sparse to nonexistent, presumably because the frequent flooding and
rocky substrate discourage establishment of vegetative growth and/or because
scour and deposition associated with recent flooding had removed the herb

stratum in this particular year.

Photo 11. Wetland N.

3.1.5 Lancaster County Wetlands

Wetland H is located along a thin band between a large slope and the
boundary of the retired ash basin (Photo 12). This wetland receives water from
direct precipitation and runoff from the surrounding uplands. These hydrologic
inputs are perched above a dense/compacted subsoil of disturbed (fill) soils. A
man-made drainage grate is situated at the southern end of the wetland. This
grate is positioned approximately 6 inches above the ground, allowing water to
pool temporarily before draining away. The red soils were classified as
Udorthents with a wet substratum. The wetland contained a shrub stratum of

black willow and a minor component of Russian olive (Elaegnus angustifolia).
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The herbaceous stratum contained path rush (Juncus tenuis), Carex vulpinoidea,
Phragmites australis, and Canada rush (Juncus Canadensis).

Photo 12. Wetland H.
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Photo 13.

Wetland | was also controlled by a man-made drainage grate that was
seated approximately 4 inches above the ground (Photo 13). During the initial
delineation the soil was saturated at 10 inches, but on a return visit after several
days of rain the entire wetland was inundated to a depth of 4 inches. Many
American toad (Bufo americanus) larvae were swimming in the pond area. This
wetland is located within the boundaries of the retired ash basin. As with
Wetland H, the soils were also classified as Udorthents. The wetland was
classified as PEM with a dominate herbaceous stratum of Carex vulpinoidea, C.
scoparia, Scirpus atrovirens, P. australis, Canada rush, path rush, and curly dock

(Rumex crispus).

Wetland I.
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Photo 14.

Wetland P is a floodplain PFO wetland along the Lancaster County
shoreline, just below the Norman Wood Bridge (Photo 14). This area is flooded
by the high flows of the Susquehanna River. The soil substrate ranges from silty
to sandy alluvium from high to low elevation within the floodplain, respectively.
Much of the understory appeared to have been buried under a thick layer of
sediment that would likely have been deposited by a flood. This resulted in an
open understory of mostly spice bush and tree saplings and limited herbaceous
growth. Trees such as silver maple, sycamore, and green ash dominated the forest
and produced the saplings found in the understory. Herbaceous growth was
dominated by poison ivy, spotted joe-pye-weed, and Japanese silt grass
(Microstegium vimineum). Other dominant species observed in the wetland

included river birch and box-elder.

Wetland P.
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Photo 15.

Wetland Q is a floodplain PFO along the shores of Lake Aldred
(Photo 15). The dominant trees include silver maple, river birch, and black
willow. The dominant shrubs include spice bush, silver maple, and box-elder.
The herbaceous understory includes spotted jewelweed, Pennsylvania smartweed
(Polygonum pennsylvanicum), and tall meadow-rue (Thalictrum pubescens). The
soils were fluvaquents consisting of silt loam deposited by flooding in the
Susquehanna River. Hydrology is maintained by flooding in the River and a

small tributary that runs into the wetland from the upland.

Wetland Q.
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3.2 Wetland Functional Analysis

Wetlands throughout the Project Area provide several important function and
have a high overall functional value. The principal functions most often identified for the

wetlands were:

o Wildlife Habitat

e Endangered Species Habitat

e Fish Habitat

e Sediment/Shoreline Stabilization

3.2.1 Wildlife Habitat

Most of the wetlands in the Project Area provide good wildlife habitat
because they are located in a region of relatively low development. The
Susquehanna River provides a forest corridor for migratory birds especially avian
piscivores such as heron, egrets, cormorants, gulls, vultures, bald eagle
(Haliaeetus leucocephalus), and osprey (Pandion haliaetus). Many emergent
wetlands also provide a high density of flowering plants for an abundant source of
pollinating insects. These insects provide a food source for migratory and
resident populations of birds. Shoreline wetlands also provide important cover,
breeding and foraging habitat for a diversity of wading bird and waterfowl
species. Other species guilds expected to occur in the wetlands include mammals,

reptiles, and amphibians.

3.2.2 Endangered Species Habitat

Many wetlands at the Holtwood Project provide habitat for either federally
or state protected wildlife and plants. The REM of the Holtwood spillway
(Wetlands O and J) provide habitat for the state endangered white doll's daisy, an
aster-like wetland and shoreline species. Many of these habitats also provide
foraging habitat for the federally protected bald eagle, state threatened osprey, and
state endangered great egret (Ardea alba). Wetland Q provides breeding habitat
for the prothonotary warbler (Protonotaria citrea) which is a state species of
special concern. Wetland A also has the potential to provide habitat for the

-26 -



prothonotary warbler because nesting boxes have been placed to attract these
birds to nest in the wetland. An emergent wetland adjacent to Wetland Q contains
the state endangered scarlet ammannia (Ammannia coccinea), an emergent
wetland plant species. Wetland M is located in close proximity to a bald eagle
nest. These forested floodplain wetlands provide cover and perching areas for
bald eagle and osprey to spot prey. Wetland G provides daytime roosting in the
fall for migrating state endangered black crown night heron (Nycticorax

nycticorax).

3.2.3 Fish Habitat

Much of the wildlife found in these wetlands are attracted to the wetland
because of the presence of fish. Fish are using the Project wetlands for cover,
spawning, and/or feeding. The Susquehanna River is a large tributary to the
Chesapeake Bay. Even though the River is impounded fishlifts do provide access
for migratory fish to this part of the river. During the spring these fish are passing
through the Project Area. Other resident fish are spawning in Wetland O and J of
the Holtwood spillway or using the sheltered coves provided by Wetland N. The
trees of the forested floodplain wetlands provide shelter for fish using the shallow

water near shore.

3.2.4 Sediment/Shoreline Stabilization

The Susquehanna River annually floods potentially causing property
damage and eroding shorelines from above the Holtwood Project to the
Chesapeake Bay. Many of the wetlands in the Holtwood Project stabilize the
shoreline and reduce water velocities near shore. The forested wetlands
especially provide shoreline protection from the high velocity flows that the
Susquehanna River is capable of producing. These reduced velocities often allow
sediment to settle within the forest providing another important function to the

water quality of both the Susquehanna River and the Chesapeake Bay.
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3.3 Uplands

The upland habitat in York county is dominated by deciduous forest species. The
tree stratum contained tulip poplar, sugar maple (Acer saccharum), red maple, box-elder,
sycamore, paw paw (Asimina triloba) and pignut hickory (Carya glabra). The shrub
stratum was dominated by black locust (Robinia pseudoacacia), staghorn sumac (Rhus
typhina), false indigo, Rhododendron maximum, and mountain laurel (Kalmia latifolia).
The herbaceous stratum was dominated by Virginia creeper (Parthenocissus quiquefolia),
garlic mustard (Alliaria petiolata), poison ivy, May-apple (Podophyllum peltatum),
Christmas fern (Polystichum acrostichoides), greenbrier (Smilax glauca), and red
raspberry (Rubus idaeus). The soils are Mt. Airy and Manor soils made up of a very
stony channery silt loam. The topography of these uplands are typically steep and very

well drained.

The upland soils on the northern part (near wetlands F, E, and G) of Piney Island
consisted of udifluvents within basins and cracks of bedrock. The soils consisted of a
silty loam and were well drained. The only tree dominating the habitat was buckthorn
(Rhamnus frangula). Other woody species such as mountain laurel, false indigo, low-
bush blueberry (Vaccinium angustifolium), persimmon (Diospyros virginiana), arrow
wood, and winged sumac (Rhus copallinum) dominated the shrub stratum. The
herbaceous stratum was dominated by northern dewberry (Rubus flagellaris), greenbrier,
poison ivy, Virginia creeper, Grape (Vitis rapria), Japanese honeysuckle (Lonicera

japonica), and big bluestem (Andropogon gerardii).

The uplands of the southern part (near wetlands M and N) of Piney Island also
consisted of udifluvents (well drained soils derived from recent flood-deposited
sediments), but these soils were much more continuous and widespread. The soils
consisted of a silty loam and were well drained. Dominant tree species included paw paw
and red maple. The shrub/sapling stratum contained a dominant component of paw paw
and bear oak (Quercus ilicifolia). The herbaceaous stratum was dominated by Virginia

creeper, upland sunflower (Helianthus decapetalus), and stinging nettle.
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4.0

The upland habitat along the Lancaster County shoreline is dominated by a forest
of tree-of-heaven, paw paw, and yellow birch. The understory herbaceous vegetation
was dominated by Virginia creeper, poison ivy, and garlic mustard. Other species
observed in the upland included black locust, Russian olive, and tulip poplar. The soils
were very stony with a component of silt and loam. These soils were well drained and
previously disturbed during the construction of the Norman Wood Bridge.

The upland soils at the retired ash basin were Udorthents with a dry substratum
(cut and fill or disturbed soils in uplands). These soils were deposited into this basin as
waste from an old coal fired power plant that was at one time located on the Holtwood
Project. A sandy loam was found within the first 10 inches. Below 10 inches, the soil
became a dense (compacted) loamy sand. The dominant shrub in this habitat was
Russian olive, but other woody species included black locust and blackberry (Rubus
allegheniensis). The herbaceous stratum was dominated by crown vetch (Coronilla
vaira), orchard grass (Dactylis glomerata), yellow sweetclover (Meliotus officianalis),
Canada golden-rod (Solidago canadensis), Philadelphia fleabane (Erigeron

philadelphicus), and deer-tongue witchgrass (Dichanthelium clandestinum).

PROPOSED EFFECTS

Wetland impacts have been minimized to reduce the effects of the proposed project

redevelopment. The excavation of the project tailrace would result in approximately 1.08 acres

of unavoidable wetland impacts. The half acre set of three islands labeled Wetland N are the

only wetlands proposed for complete removal. The removal of these islands is unavoidable in

order to achieve acceptable tailwater levels for project generation and reduce water velocities for

fish passage (the increased area of flow reduces overall channel velocity). For these same

reasons, the tailrace would also need to be widened at the southern end of the tailrace. Originally

this excavation was located along the shores of Wetland M on Piney Island. Excavation has

been moved to the Lancaster County shoreline in Wetland P to protect a bald eagle nest on Piney

Island, resulting in unavoidable impacts to Wetland P. Approximately a half acre of Wetland P

will be permanently excavated to widen the tailrace.
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Construction of access roads is necessary to reach each excavation site. A total of
0.55 acres of wetlands would be directly affected by construction of access roads. These access
roads would likely affect Wetland F (0.23 acres) and E (0.32 acres). The effects of these access
roads would be temporary until the service roads are removed at the completion of
redevelopment activities. Wetland F and E are already located in the remnants of a previously
constructed access road used during Holtwood fishlift construction. These wetlands would likely

restore quickly after the new road is removed.

Indirect effects to wetlands from Project redevelopment have been described in detail in
the Minimum Flow Report (Kleinschmidt, 2007). That report describes how changes in
hydrology could potentially effect the wetlands after redevelopment, whereas this report
summarizes direct (e.g., cut and fill) effects. Additional information about the spillway wetlands
can be found in a separate report of the baseline population study investigating state listed plant

species of special concern in the Holtwood spillway.
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APPENDICES

on Attached CD

Appendix A - Photos of 30 Vegetation Plots in the Holtwood Spillway
Appendix B - 1:200 Scale Maps of Wetlands*
*(Note: Print with ANSI E 34" x 44" paper for correct scale)

Appendix C - Routine Wetland Delineation Forms and Wetland Function-
Value Evaluation Forms






