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CHAPTER 4
HABI TAT DEVELOPMENT
4-1. Definition and Application. Habitat devel opment refers to the estab-

i shment and nanagenment of relatively permanent and bi ol ogi cally productive
pl ant and ani nal habitats. The use of dredged material for habitat devel op-
ment offers a disposal technique that is an attractive and feasible alterna-
tive to nmore conventional disposal options. Various habitat devel opnent
alternatives and their applicability to disposal operations and sites will be
di scussed in this section. Wthin any habitat, several distinct biologica
conmuni ti es may occur. For exanple, the devel opnment of a dredged materia
island may involve a wide variety of habitats (Figure 4-1). Four genera
habitats are suitable for establishment on dredged materi al
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Figure 4-1. Hypothetical site illustrating the diversity of
habi tat types that may be devel oped at a disposal site

a. Wetl and. Wetland habitat is a very broad category of periodically
i nundat ed comunities, characterized by vegetation which survives in wet
soils. These are nost commonly tidal freshwater and saltwater marshes, rela-
tively permanently inundated freshwater nmarshes, bottom and hardwoods, fresh-
wat er swanps, and freshwater riverine and | ake habitats.
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b. Upl and. Upl and habitat includes a very broad category of terres-
trial comunities, characterized by vegetation which is not normally subject
to inundation. Types may range from bare ground to mature forest.

C. Aquatic. Aquatic habitats are typical subnmerged habitats extending
from near sea, river, or |lake level down several feet. Exanples are tida
flats, oyster beds, seagrass neadows, fishing reefs, clamflats, and fresh-
wat er aquatic plant beds.

d. I sland. Islands are upland and/or high zone wetland habitats
di stingui shed by their isolation and particul ar uses, and conpletely sur-
rounded by water or wetl ands.

These concepts and their inplenentation are discussed in detail in itenms 19,
32, 51, and 72 and in Chapters 5-8 of item 73

4-2. Case Studies of Selected Habitat Devel opment Sites. Nunerous exanples
of habitat devel opment using dredged material substrates exist; nearly 1,000
are listed in Appendix C and four are presented here to show the diversity of
such sites.

a. Butterm | k Sound Salt Marsh.

(1) Butterm |k Sound, a 5-acre intertidal island marsh |ocated in the
Al tamaha River, Georgia, was created by plantings during 1975-76 on a sandy,
infertile dredged material island which had not revegetated since deposition
of material a number of years ago. Success of the original plantings was
related to the period of tidal inundation and type of propagule. Sprigs were
nore successful than seeds, and snooth cordgrass was the npbst successfu
species planted (item 19).

(2) Fromthe outset, this marsh site has been very successful (Fig-
ure 4-2). Since 1979 it has been visually indistinguishable from natura
reference marshes. Although tidal scouring initially washed out plantings and
eroded the lower part of the intertidal zone, the site quickly stabilized.
The established plant community has trapped | arge amounts of fine material
resulting in a thick layer of silt that now covers the original substrate.
Smoot h cordgrass dominates the entire |lower two-thirds of the intertidal zone.
Swards of big cordgrass and sal t mreadow cordgrass remain at the niddle el eva-
tions where they had been planted. The Butterm |k Sound site differs from
near by natural marshes by possessing greater plant species diversity at |ower
el evations. This is probably due to plant species that were introduced in
zones | ower than those at which they would naturally occur. Aboveground bi o-
mass is simlar to natural marshes, but bel owground biomass is less. Wldlife
use of the marsh is greater than in the natural marshes in all respects,
including white-tailed deer, alligators, clapper rails, tern nesting, and
m gratory shorebird and waterbird use (item 59).
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Figure 4-2. Butternilk Sound habitat devel opnent field site,
Al tamaha River, Georgia, after 6 years of devel opnent

Figure 4-3. Salt Pond 3 habitat devel opnent field
site, South San Francisco Bay, California, after
5 years of devel opnent
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(3) In 1985, the Butterm |k Sound site continues to represent one of
t he nost successful marshes built by the CE. It appears to be very stable and
the marsh area, especially in the upper marsh zone, continues to increase
coverage and density to the extent that only one bare sandy spot renmains on
the entire island. This spot was not shaved down fromthe original elevation
to an intertidal zone, and therefore has been very slow to vegetate.

b. Salt Pond 3 Salt Marsh

(1) salt Pond 3, a marsh site is South San Francisco Bay, California,
was established on a portion of a 100 acre saltwater evaporation pond that was
partially filled hydraulically with clayey dredged material in 1974. It is
the only noni sl and habitat devel opment site that has been built by the CE
Pl antings of Pacific cordgrass and pickl eweeds were established during
1976-77. Cordgrass sprigs successfully colonized the |ower two thirds of the
intertidal zone, and pickl eweeds rapidly and naturally col oni zed t he upper
one-third (item59) (Figure 4-3).

(2) The plantings naintai ned thensel ves and have spread slowy into
adj acent unvegetated areas. Production is sonmewhat |ess than in nearby
natural marshes, perhaps due to the relatively early stage of site succession
The | ower cordgrass zone appears visually equivalent to natural marshes, and
the entire 100 acres with the exception of an occasional small nudflat and the
tidal channel have become densely vegetated (item 59).

(3) WIidlife use is predom nantly by birds, especially shorebirds which
feed al ong the channel, and terns and other waterbirds. Peregrine falcons and
other raptors frequent the area and feed on songbirds and rodents in the upper
mar sh zone. This site appears to be stable and has survived the excessive
rainfall and severe storms that pounded the west coast in 1983 wi t hout
apparent damage. The rainfall actually seenmed to inprove appearance of the
marsh by increasing growth in the upper marsh zone.

C. Gaillard Island Confined Di sposal Facility.

(1) Gaillard Island, a new diked disposal island in | ower Mobile Bay,
Al abama, was built in 1981 by the Mbile District (Figure 4-4). The |arge,
triangul ar-shaped island is being filled with material fromthe main shipping
channel, and its gently sloped dike is primarily silty clay. Waves cone into
the island dike fromall three sides, and erosion is a continuing problem In
1981, snooth cordgrass was planted on the northwest di ke behind tenporary
breakwat ers made of floating and fixed tire breakwaters. Surviving plantings
from 1981 grew and spread behind the breakwater, and nore plants were set in
1982 with nore breakwater designs and tests. Many of these were thriving in
1983 in spite of severe storms in the area over 1982-83 (item 2). Plantings
in 1983 and 1984 were primarily coupled with tests of several filter materials
and tire configurations, as well as burlap rolls, different size propagul es,
and various placenents in the intertidal zone.
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Figure 4-4. Gaillard |sland habitat devel opnent
field site, Lower Mbobile Bay, Al abama, after
3 years of devel opnent

Fi gure 4-5. Bolivar Peninsula habitat devel op-
ment field site, Galveston Bay, Texas, after
6 years of devel opnent
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(2) On the upland portion of the dike, aerially seeded Bernuda grass
now domi nates, and it has effectively stabilized |arge portions of the dike.
Diversity of invading plant species is increasing, and this col onization
process is expected to accelerate over time. Plant succession is already pro-
gressing, as areas that were weedy annuals in 1982 are now perenni al grasses.
Speci es diversity and popul ati ons of both plants and aninmals increase with
each seasonal data collection period; these have been documented since 1981
and will continue to be noted, at |east through 1987 (item 2)

(3) Twenty bird species are now nesting on the island; in 1984, 1985,
and 1986 the birds nunbered approxi mately 16, 000 each year. Laughing gulls
donmi nated the nesting areas; however, |arge nunbers of seven tern speci es,
bl ack- necked stilts, and black skinmers nested with apparent success. Misk-
rats colonized the island in |ate 1985; land birds nested there for the first
time in 1984. Brown pelicans are nesting on Gaillard Island, and 1983 marked
the first recorded nesting for the species in Alabama in this century. In
1983, two chicks fledged froma single successful nest. In the 1984 sunmer
survey, nests had increased to eight; 133 active nests were observed in 1985.
In 1986, there were over 200 active nests by May, with nore being built. In
addition, l|arge nunmbers of nonbreeding white and brown pelicans are living
year-round at Gaillard Island (item 42).

d. Bol i var Peni nsul a Upl and and Marsh Site.

(1) The Bolivar Peninsula field site is |located on Goat Island in
eastern Gal veston Bay, Texas, and includes both marsh and upl and pl anted
areas. The original site is 20 acres of sandy dredged naterial, protected by
a sandbag di ke and a fence. It was built by the CE and planted in 1976-77.
Both smooth and sal t mreadow cor dgrasses established well on this site
(Figure 4-5). In the upland area, shrubs, trees, and upland grasses initially
established well, but invasion by other species eventually crowded t hem out
(item?2). Since initial establishnment, snmooth cordgrass has spread throughout
the I ower tidal zone and domi nates the site. The sal t neadow cordgrass has
spread throughout the upper intertidal zone, and has al so spread into the
upl and section of the site. Saltgrass and pickl emeeds have invaded the sane
zone (item 2)

(2) Oysters had densely col oni zed the di ke area by 1982 and now hel p
serve as a breakwater for the marsh. The site has al so been heavily col oni zed
by fiddl er and bl ue crabs and has nuch fish use during high tide. Wldlife
use is quite good; |arge nunbers of sea and wading birds use the site. Small
manmal s |ive inside the fence that was once built to exclude them and a num
ber of ground nesting birds use the site. By 1983, conversion of the upland
zone fromprairie grasses and woody plants to high marsh plants was conpl ete.
Cover on the site is dense, and unless it becones heavily grazed by ranging
feral goats on the island, should remain in that condition (item59). C apper
rail use is also quite heavy (item 42).

4-6



EM 1110-2- 5026
30 Jun 87

(3) Four adjacent dredged material sites are now being conpared on Goat
Island: the old site planted in 1976-77; a new deposit (1982) to the west of
the old site being planted to test two breakwater designs built of | ow cost
materials; a second new deposit (1982) on the east side of the old site that
is serving as a control; and a part of the old site that was covered with a
new application of sandy dredged material in January 1986. Part of the
original planting was deliberately covered with dredged material to determ ne
the inpacts of snothering, and to determine how rapidly a salt marsh coul d

recover from such disturbance. It will also be conpared to a site in East
Mat agar da Bay where silty dredged material was placed in August 1986 over
exi sting high marsh. Data will be collected on these four areas at | east

t hrough 1987 (item 42).

(4) The Bolivar Peninsula site survived a direct hit by two hurricanes
in 1983 and 1986. The only noticeabl e change was the washi ng away of the
protective fence in the bay in front of the site. Al of the natural marshes
with which it was conpared were changed by washouts of pockets of marsh that
created open-water pockets. These types of washouts did not occur on the
field site (item 42).

4- 3. Habi t at Devel opment Sel ection Process. The diversity of biological com
nmuni ties indicates the potential diversity of alternatives avail abl e under
habi t at devel opnent. This wi de range of options will usually make using

gquantitative nmeasures for selecting specific alternatives inpractical, and
consequently, selecting a given habitat devel opment alternative is likely to
be highly judgnental. The best determination will be nmade by a conbination of
| ocal biological and engi neering expertise and public opinion. Guidelines for
t he eval uation of individual habitat devel opnment situations are sunmarized
bel ow

a. Condi tions Favoring Habitat Devel opnent.

(1) The selection of habitat devel opnent as a disposal alternative will
be conpetitive with other disposal options and types of beneficial uses when
one or nore of the follow ng conditions exists:

(a) Public/agency opinion strongly opposes other alternatives.

(b) Recogni zed habitat needs exist.

(c) Enhancenment measures on existing disposal sites are identified.

(d) Feasibility has been denonstrated | ocally.

(e) Stability of dredged material deposits is desired.

(f) Habitat devel opment is econonically feasible.

(g) Extensive quantities of dredged naterial are avail able.
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Si nce disposal alternatives are often severely linmted and constrai ned by
public opinion and/or agency regul ations, with constraints on open-water and
ot her sites, disposal habitat devel opnment will be an attractive alternative,
and in nmany cases will have strong public appeal. The need for restoration or
mtigation or the need for additional habitat may strongly influence the

sel ection of the habitat devel opnent alternative. This is particularly appli-
cable in areas where sinmlar habitat of considerable value or of public con-
cern has been | ost through natural processes or construction activities, such
as at Pointe Mouuillee in Lake Erie. Habitat devel opnent may be used as an
enhancenent neasure to inprove the acceptance of a disposal technique. For
exanpl e, seagrass may be planted on submerged dredged material, or wildlife
food plant established on upland confined disposal sites. Habitat devel opnent
has consi derable potential as a | owcost mtigation procedure and may be used
to offset environnmental inpacts incurred in disposal

(2) The concept of habitat devel opment is nore apt to be viewed as a
feasible alternative if it has been successfully denonstrated |locally. Even
the existence of a pilot-scale project in a given locale will offset the
uncertainties often present in the public and in resource agenci es’ perception
of an experinental or unproven technique. The vegetation cover provided by
nost undi ked habitat alternatives will generally stabilize dredged materia
and prevent its return to the waterway. |In many instances this aspect wll
reduce the amount of future maintenance dredgi ng necessary at a given site and
result in a positive environnental and econom c inpact.

(3) The econonic feasibility of habitat devel opnent should be consid-
ered in the context of long-termbenefits. Biologically productive habitats
have varied but unquestionable value (i.e., sport and commercial fisheries)
and are relatively permanent features. Consequently, habitat devel opment may
be considered a disposal option with | ong-term econon c benefits that can be
appl i ed agai nst additional costs that may be incurred in its inplenmentation
Habi t at devel opnent may be particularly economically conpetitive in situations
where it is possible to take advantage of natural conditions or where mnor
nodi fications to existing nethods woul d produce desirabl e biological conmuni-
ties. For exanple, the existence of a | owenergy, shallowwater site adjacent
to an area to be dredged may provide an ideal marsh devel opnent site and
requi re al nost no expenditure beyond that associated with open-water disposal
Actual dollar values assigned to habitat devel opment has been a controversia
topi ¢ of discussion anong scientists for a nunber of years. Al agree that it
has to be done, and that such sites are highly val uabl e; none agree on val ua-
tion estinates.

b. Gui del i nes. Habitat devel opment presents several options ranging
from establishnent of upland communities to the devel opment of seagrass
meadows. A broad procedural guide to the selection of the habitat devel opnent
alternative is given in Figure 4-6. The beneficial use planner should ignore
categories unrelated to the particular problem and may wi sh to add key site
speci fications.
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(1) Prelimnary assessment. The initial consideration of habitat
devel opnent as a disposal alternative should include a prelimnary assessnent
of feasibility, which involves judgnment based on avail able data. A determ na-
tion that habitat developnment is not initially feasible should be based on
conpel I i ng negative evidence and not nerely on a lack of information or spe-
cific precedents. In the absence of such negative evidence, one should pro-
ceed to the detailed evaluation of feasibility. Factors may arise at severa
stages in the evaluation that would lead to a determi nation of infeasibility.
Shoul d that occur, other disposal alternatives would be reconsidered.

(a) The detailed evaluation of feasibility includes six major cate-
gories beginning with a characterization of the dredged material and arranged
generally in the order of need for acquisition of information. |In character-

i zing the dredged material, the physical, chem cal, and engi neering character-
istics of the material to be dredged should be determ ned. These properties
will help define the general considerations of site selection.

(b) Site selection should be based on an adequate know edge of energy
conditions, foundation characteristics, salinity, tidal influences, and bottom
t opography. Energy conditions will largely influence the feasibility of
establishing a stable substrate, or the necessity of protection structures.
Foundati on characteristics will determne the ability of a given site to sup-
port construction activities or structures. Salinity and tidal influences
will dictate the plant species conposition. A nore detailed analysis of these
factors will be necessary later for detail ed design purposes if the habitat
devel opnent alternative is selected, but even in this early phase, sonme field
sampling nmay be necessary if general information is not avail able.

(c) Engineering considerations at this stage are largely confined to
prelimnary designs and an assessnent of equi pment needs and availability.
Details such as scheduling to neet critical environmental dates (e.g., spring
or sumrer planting times) and the identification of dredged material transport
di stances will provide useful planning data. In many projects, the pivota
determ nati on of engineering feasibility or infeasibility can be nade at this
st age.

(d) Evaluation of the cost of alternative disposal nmethods is the next
essential step. In a nunber of CE Districts, this is the first step in
assessment. Detail ed econom c anal yses must await the further devel opment of
design criteria;, however, a general cost conparison of the various alternative
sites should be possible at the conpletion of the prelimnary assessment of
feasibility. This is another critical step because considerable tine and
effort can be spared by defining the econonmic limts that the project nust
satisfy to remain conpetitive with other alternatives.

(e) O the sociopolitical considerations, public attitudes and | ega
and institutional constraints are nost likely to prove liniting. Negative
public attitudes generally occur when the community views the proposed habit at
as a threat to established values. Legal and institutional constraints
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frequently arise when there are unanswered questions of ownership and access
or when |local interests have designated the site for an alternative future
use. Direct economic inpacts may be identified if the habitat to be devel oped
may alter inportant shellfishing or recreational areas or block a water view

(f) The environnental inpact of nost habitat devel opnent projects may
be expressed as a | oss of open-water habitat or wetland systens and changes in
hydraul ic and energy regi mes. The inpacts of these factors tend to be cumul a-
tive and are directly related to the perceived need for additional habitat.
In general, the need for nore habitat is considered nore critical in areas
that have lost or are | osing considerable habitat of that type. Poll utant
nobi |l i zation by plants growi ng on contam nated dredged material might be of
concern, and its potential should be determined prior to habitat devel opnent.

(2) Selection of habitat devel opment as an alternative. Upon conple-
tion of the prelininary assessnent of feasibility, a determ nation can be nade
whet her habitat devel opment is applicable. If habitat devel opment is a
sel ected alternative, a decision regarding the type or types of habitats to be
devel oped nust be made. This decision will be largely judgnmental, but in
general, site peculiarities will not present nore than one or two | ogica
options. Specific advantages and di sadvantages likely to be encountered are
eval uated, and itemnms of particular concern during early feasibility determ na-
tions are highlighted in Chapters 5, 6, 7, and 8.



