4.0 ENVIRONMENTAL CONSEQUENCES

4.1 WATER QUALITY
411 Water Exchange and Inflows

Under the No-Action alternative, water exchange and inflows would continue as they are
described in Section 3.2.1.

The preferred alternative would have minimal impacts on water exchange and inflows. A
study was conducted by the Texas Water Development Board (TWDB) which demonstrated changes in
tidal amplitude of 0.06 feet (<0.72 inch) or less {(Matsumoto et al., 2001) as projected for 106 sites around
the project area. Based on the recommendations of the Hydrodynamic and Salinity Modeling Workgroup,
the Cumulative Impact Workgroup, and the RACT, the study included the opening of Packery Channel
and modifications to the JFK Causeway.

412 Salinity

Under the No-Action alternative, salinity would continue to be as is described in
Section 3.2.2.

Like changes in tidal amplitude, the changes in salinity with the preferred alternative
would also be minimal relative to existing conditions (Matsumoto et al., 2001), especially for an estuarine
system. During normal to dry periods, the change in monthly average salinity would be as follows:

+ Nueces Bay - from an increase of 0.11 ppt to a decrease of 0.33 ppt

« Corpus Christi Bay ~ from an increase of 0.38 ppt to a decrease of 0.41 ppt

« Upper Laguna Madre - from an increase of 0.04 ppt to a decrease of 0.28 ppt

During wet periods, the change in monthly average salinity would be as follows:

« Nueces Bay - from an increase of 0.09 ppt to a decrease of 3.22 ppt
« Corpus Christi Bay — from an increase of 0.12 ppt to a decrease of 4.25 ppt

« Upper Laguna Madre - from no increases to a decrease of up to 4.12 ppt.

As an examination of Matsumoto et al. (2001) will demonstrate, the larger decreases
noted for the wet periods only occurred for a few months after an extremely wet period when salinities in
Nueces Bay were reduced to around 1 ppt and were limited to portions of the bay.

413 Water and Elutriate Chemistry

Under the No-Action alternative, there would be no construction dredging; therefore, there
would be no new work material for placement. While no turbidity or possibility for the release of undesired
chemicals would occur, because there would be no placement, no chance for the decrease in long-term
turbidity would result from the development of seagrass beds and wetlands in the BU sites where none
exist now. The use of the new work material from the preferred alternative for BU sites would allow the
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creation of approximately 935 acres of unvegetated and vegetated shallow water habitat, including
seagrass beds, with a long-term concomitant decrease in turbidity.

Under the No-Action alternative, the effects of maintenance material disposal on water
quality would be as it is presently, as described in Section 3.2.3. There should be very little change with
the preferred alternative. While there will be more maintenance material, the source of the maintenance
material will not change and the method of placement will not change. There is the possibility of
contamination of the maintenance material by a spill or other event, as there is now, but deepening and
widening the channel and adding barge lanes should increase safety and decrease the probability of a
spill. Additionally, the USACE routinely tests the elutriates prepared from maintenance material according
to ITM and Green Book protocols before dredging to ensure that there are no causes for concern. As
noted in Section 3.2.3, Tier | and Tier Il evaluations indicated that past testing of maintenance material
elutriates with chemical analyses and water column bioassays has indicated no cause for concern.

The No-Action alternative may or may not affect DO concentrations in the water column
at PAs (Brown and Clark, 1968, Pearce, 1972; Hopkins, 1972; May, 1973; Windom, 1972; Wakeman,
1974). May (1973) found that although the water column DO did not change, there was a temporary
decrease in DO at the water/sediment interface in the areas of mud flow. He also found little apparent
difference in the immediate oxygen demand between recently deposited sediments from dredged material
placement and other sediments. May (1973), Jones and Lee (1978), Peddicord (1979), and Lee (1976)
agree that high total oxygen demand, as measured in the laboratory, does not necessarily lead to oxygen
depletion upon placement since only a small part of the oxygen demand is exerted at placement. This
would apply to both the No-Action and preferred alternatives.

The most obvious impact of the No-Action alternative to the estuarine water column is
turbidity associated with maintenance dredging and placement, which has been shown to reduce primary
production in laboratory studies (Sherk, 1971). Field studies, however, have shown essentially no
biological impacts from turbidity (Odum and Wilson, 1962; May, 1973). May (1973) found that on a still
day, the turbidity plume from an open-bay PA was detectable from an aircraft only a little more than 1 mite
down current. On days when winds caused natural turbidity in an estuarine system, the plume was not
detectable more than a few hundred yards down current from active disposal in an open-bay PA. Use of
deflectors to direct the material toward the bottom and the use of deeper water for the open bay sites
should reduce turbidity and any associated impacts. However, significant detrimental environmental
effects have not been noted in past construction and maintenance operations and are not expected with
the preferred alternative.

414 Brown Tide

Under the No-Action alternative, brown tide conditions would continue as described in
Section 3.2.4. No changes in brown tide conditions are expected from the preferred alternative.

415 Ballast Water

The most likely existing foreign and domestic sources of ballast water that may potentially
be discharged into Corpus Christi are from liquid and bulk vessels from foreign and domestic last ports of
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call coming to Corpus Christi to load cargo. The largest potential foreign sources are from within Mexico
(15.4 percent), the West Indies/Caribbean group (1.8 percent), the Northern South America/Caribbean
group (1.6 percent) and the Central America group (1.1 percent). The largest potential domestic sources
of ballast water are from the states of Texas (37 percent), Florida (21.1 percent), and Louisiana
(5.7 percent). About 20 percent of the Texas calls originated from the lightering zones in the open Guif of
Mexico. Compared with 1998 discharge estimates (13.51 mcy), potential ballast water discharge volume
from foreign and domestic sources in year 2026 (15.67 mcy) increase for the No-Action alternative by
16 percent (Carangelo, 2001).

There are no significant existing container ship calls at Corpus Christi and that condition
would likely continue under the No-Action alternative.

Under the preferred alternative, an estimated 3.8 percent decrease in all liquid and bulk
vessel calls is anticipated with the CCSCCIP. Because of the efficiencies to be realized with the
deepened channel, vessel trips in the Inner Harbor will decrease 3.8 percent between 2006-2056 with and
without the preferred alternative (see economic appendix for details). Focusing on the liquid and bulk
ships that come into port in ballast to take on cargo and compared with 1998 estimates, potential ballast
water discharge volume for liquid and bulk ships in year 2026 (15.20 mcy) would increase 12.5 percent for
the preferred alternative which is a 3 percent decrease from the No-Action alternative.

Container vessels represent a new shipping modality for Corpus Christi with identified
trading regions including Europe, Central America, the Caribbean, and Latin America and the domestic
Gulf of Mexico ports of call might also be contacted en route to Corpus Christi. The majority of these
regions or ports currently, and are expected to in the future, trade directly or indirectly with Corpus Christi
via the liquid and bulk vessel calls. No significant change in the existing mix of the ports or world regions
that may potentially be sources of ballast water that could potentially be discharged into Corpus Christi is
attributed to the preferred alternative. An estimated 1.57 mcy of ballast water could potentially be
discharged annually from future container ship use of the proposed La Quinta Trade Gateway.

The combined estimate for year 2026 bulk and tanker vessels and future container
vessels indicates 16.74 mcy of ballast water may potentially be discharged annually into Corpus Christi
(Carangelo, 2001). Although this represents a potential 6.8 percent increase over the No-Action
alternative, some container ships may require ballast discharge, but many do not (Hebert Engineering,
1999). Therefore, the preferred alternative is unlikely to present any significant increase or decrease in
ballast water introductions compared with the No-Action alternative.

4.2 SEDIMENT QUALITY

421 Surficial Sediments

The quality of surficial sediments from the project area is discussed in Section 3.3.1.
These are the surficial sediments that will be dredged during project construction. The discussion in
Section 3.3.1 indicates no cause for concern with the construction material, except from the Inner Harbor,
which will be placed in a UCPA. The CW and the RACT have determined that the construction material
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from the other reaches of the CCSC are of sufficient quality to be used for beneficial uses, except for the
fine material from the upper bay which will continue to go into open-bay, unconfined placement.

4.2.2 Maintenance Material

The existing maintenance material was described in Section 3.3.2. The quantity and
quality of this material would not be expected to change with the No-Action alternative. Additionally, it
would not be expected to change with the preferred alternative. While slightly more maintenance material
is estimated with the preferred alternative, the source of the maintenance material will not change and the
method of placement will not change. As noted above, project actions should increase safety and
decrease the probability of a spill. The USACE also routinely tests the maintenance material according to
ITM and Green Book protocols before dredging to ensure that there are no causes for concern. As noted
in Section 3.3.2, past testing of maintenance material with chemical analyses, whole mud bioassays, and
bioaccumulation studies has indicated no cause for concern.

4.3 COMMUNITY TYPES
4.3.1 Submerged Aguatic Vegetation/Seagrasses

SAV is an important component in the Corpus Christi Bay estuary complex. As noted
below, project impacts can be both negative (e.g., removal of seagrass beds) and positive (e.g., creation
of SAV habitat).

The No-Action alternative would not directly impact SAV since there will be no dredging of
new work material; however, it would not provide any net benefits to SAV since it would not provide a new
50-year DMM/BU Plan, with projects for SAV habitat creation and protection. Dredged maintenance
material from the existing channels would continue to be placed in existing PAs, which includes confined,
partially confined, and open-bay placement areas and would have minimal positive or negative impacts on
SAV.

Continued industrial expansion coupled with increased ship traffic expected under the No-
Action alternative increases the probability for collisions and hazardous materials spills, which could
negatively impact SAV communities.

In general, SAV in this area can occur in shallow areas in water depths less than -4 feet
MLT. The Mitigation and RACT workgroups determined that the —4-foot MLT bathymetric contour would
be used to determine the worst-case scenario of impact to unvegetated bottom, that is potential SAV
habitat, and seagrass vegetated habitat within the footprint of the proposed channel. The results of the
survey indicate that bay bottom with water depths less than —4 feet MLT comprise approximately 45 acres
that would be impacted by the preferred alternative.

Of the 45 acres, only 5 acres of patchy SAV, dominated by shoalgrass and lesser amount
of manateegrass, would be directly impacted by the project. In lieu of actual surveys of the coverage of
seagrass, the potential impacts to SAV, based on aereal coverage of seagrasses, field verification and
water depth, are conservative and worst case. The impacts to SAV are associated with a spit on the north
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end of PA 13 and are due to the dredging of the La Quinta Channel extension. The construction of BU
Site GH west of PA 13 could also impact up to 4 acres of SAV habitat; however, this impact will be
avoided by the plan to separate Site GH from PA 13 by several hundred feet. Net positive impacts to SAV
at Site GH would result from the creation of approximately 200 acres of shallow-water habitat suitable for
colonization by SAV. The planting of 15 acres of seagrass within Site GH will be conducted as mitigation
for the direct loss to the 5 acres of SAV during project construction.

The construction of other BU sites would have no direct negative impacts to existing SAV
beds other than possibly SAV beds in Red Fish Cove which could experience some short-term, minimal
effects from turbidity associated with channel dredging and the placement of dredged material for BU
Site . However, Site | would create approximately 163 acres of suitable SAV habitat and create
approximately 15 acres of marsh habitat. Site P, primarily a wavebreak structure, should protect
approximately 45 acres of existing SAV.

Altogether, the BU sites would result in the creation of approximately 935 acres of new
habitat suitable for colonization by SAV, creation of approximately 26 acres of marsh, and the protection of
approximately 45 acres of existing seagrass habitat. Other SAV beds in the area are either distant
enough or protected from dredging activities by islands or levees and would not be impacted by dredging
or placement activities.

The changes in salinity (seasonally and locally decreased by up to 4 ppt in wet periods
and less than 1 percent during normal-to-dry periods) and tidal range (increased 0.04-0.06 feet) predicted
in the TWDB simulation (Matsumoto et al., 2001) could cause some slight adjustment in the distribution of
SAV. Although impossible to quantify, this change could cause a slight increase in the areal extent of
SAV. However, the predicted changes in salinity and tidal range are very small and well within the
tolerances and natural ranges of the common SAV species (Stutzenbaker, 1999). In fact, these values
are much smaller than the effects of seasonal tides, so it is unlikely that they will cause an appreciable
change in SAV distribution.

Potential indirect impacts could be caused by reduced photosynthetically active radiation
conditions associated with increased total suspended solids; however, these would be short-term and
localized, so impacts should be minimal. These impacts could be further minimized if dredging in close
proximity to existing beds is scheduled to avoid seasonally high growth periods.

4.3.2 Coastal Wetlands

4321 Salt Marshes/Estuarine Shrublands/Sand Flats/Mud Flats/Algal Mats

A shoreline erosion study (PIE, 2001a) that investigated the potential impacts on shoreline
erosion from the preferred alternative was conducted for the PCCA at the request of the RACT. The
potential impacts of the No-Action and the preferred alternatives were investigated for several factors that
could potentially affect shoreline erosion.
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The expected industrial expansion coupled with increased ship traffic for the No-Action
alternative would raise the potential for collisions and hazardous materials spills, which could negatively
impact coastal wetland communities. This potential would be reduced with the preferred alternative.

None of these habitats occurs within the footprint of the preferred alternative. However,
dredging activities associated with the deepening and widening of the channel, maintenance dredging,
and operation of the improved ship channel could have impacts on these habitats in the project area. A
Section 404(b)(1) Evaluation is located in Appendix A which evaluates wetland impacts according to the
Clean Water Act.

PIE (2001a) considered the differences in impacts on shoreline erosion between existing
conditions and the preferred alternative for several factors including tidally induced current velocity, sea
level rise, pressure field effects (draw-down), wind waves, vessel wakes, and channel morphology. PIE
(2001a) concluded that, currently, the main factors contributing to shoreline erosion in this area were wind-
generated waves and sea level rise.

Neither the existing or proposed conditions had consistently positive or negative impacts
on shoreline erosion. However, the study concluded that overall, the CCSCCIP would slightly increase
shoreline erosion, although compared with existing erosion, the effect would probably not be detectable
(PIE, 2001a). The study found that, at the proposed La Quinta Channel extension, although there would
be changes to the dynamics of the shoreline (due only to changes in the channel morphology), there may
not be any net resultant shoreline erosion since the rates of accretion tend to offset the shoreline retreat.
The greatest impacts would occur on the shorelines facing the channels, which support litile, if any,
vegetation. The impacts are discussed in detail in PIE (2001a).

The proposed BU sites would protect some areas of existing shoreline vegetation from
erosion as well as result in creating 26 acres of marsh and protecting approximately 45 acres of seagrass
habitat. None of the BU sites should negatively impact salt marshes or estuarine shrublands, tidal flats, or
algal mats, but most would create and/or protect these habitats, primarily salt marshes and flats.

433 Open Water/Reef Habitat

These habitats and impacts on them are described in Section 3.4.3 and discussed in
Sections 4.1 and 4.4.1.2. Impacts to water quality are expected to be minimal. No significant impacts are
expected for recreational and commercial fisheries. Temporary and local impacts may occur during
construction and maintenance dredging.

434 Coastal Shore Areas/Beaches/Sand Dunes

The current channel enters the Gulf of Mexico, separating San Jose Island to the north
from Mustang Island to the south. The channel extends into the Gulf, protected on both northern and
southern sides by rock jetties. The presence of the jetties impacts the shoreline by blocking the
predominant north-to-south longshore drift. There is no beach nourishment program in place, and none
has been identified or requested. Occasionally, the partially confined PA 2 adjacent to the channel on San
Jose Island is used as a placement area for sandy maintenance material from a portion of the Lower Bay
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and can be directed to overflow onto the beach area just north of the jetty. A pipeline dredge is used to
clear maintenance material from the Lower Bay on those infrequent occurrences when the rest of the
Entrance Channel does not need dredging. PIE (2001b) concluded that, currently, the main factors
contributing to shoreline erosion in this area were wind-generated waves and sea level rise.

The preferred alternative would deepen and extend the channel into the Gulf of Mexico
with no change to the width of the channel at the jetties (i.e., outlet to the Gulf); however, the channel
would be widened by 100 feet on the north side near the Inner Basin to allow a greater turning radius into
the Redfish Bay portion of the channel. Beach nourishment is not part of the proposed BU program, so
the preferred alternative does not differ from the current practice in this regard. Wind-generated waves
and sea level rise would not change as a result of the preferred alternative. The amount of sediment that
could pass seaward due to the extension of the channel will not increase significantly. However,
deepening of the channel may result in an approximately 5 percent increase in the trapping efficiency of
the channel translating into a sediment loss of 3,000 to 5,000 cubic yards per year from the longshore drift
system (PIE, 2001b). This impact is expected to be insignificant to the adjacent shoreline. The preferred
alternative may increase the peak velocities in the Lower Bay reach of the CCSC, indicating a marginal
increase in tidal flux causing an increase in the sediment input from the ocean to the bay. Shoreline
erosion or accretion due to the preferred alternative will not be significantly or noticeably impacted
according to PIE (2001b).

4.4 FISH AND WILDLIFE RESOURCES
4.4 Einfish and Shellfish

Under the No-Action alternative, finfish and shellfish communities will continue as
described in Section 3.5.1.

One impact that would increase during project construction is water column turbidity, but it
would be local. Several field studies of turbidity from TSS associated with dredging operations have
concluded that dredging had no substantial effects on nekton (Flemer et al., 1868; Ritchie, 1970; Stickney,
1972; Wright, 1978), however, other studies have shown that elevated turbidities can suffocate and
reduce growth rates in adult and juvenile nekton and reduce viability of eggs (Moore, 1977; Stern and
Stickle, 1978). Detrimental effects were generally recognized at TSS concentrations greater than
500 milligrams per liter (mg/l) and for durations of continuous exposure ranging from several hours to a
few days. Turbidities exceeding 500 mg/l have been observed around maintenance dredging and
placement operations (EH&A, 1980), and such turbidities may affect some aquatic organisms. For
example, Clark and Wilbur (2000) include a figure that shows some mortality to estuarine and
anadromous fish eggs and larvae at concentrations of 500 mg/! for durations as short as 24 hours. Adult
estuarine and anadromous fish exhibited no effects, even sublethal, with one exception, at concentrations
<500 mg/l for up to 16 days. In a study in Corpus Christi Bay, Schubel et al. (1978) reported TSS values
greater than 300 mg/i but only in a relatively small area near the bottom. They also stated that TSS in
Corpus Christi Bay from maintenance dredging is not greater than that from shrimping and affect the bay
for much shorter time periods. May (1973) found that TSS was reduced by 92 percent within 100 feet of
the discharge point, by 98 percent at 200 feet, and that concentrations above 100 mg/l were seldom found
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beyond 400 feet from the placement point. Turbidities can be expected to return to near ambient
conditions within a few hours after dredging ceases or moves out of a given area.

The benthos at the proposed BU sites, which would have been used as a food source by
local predators, would be temporarily lost due to burial, but the area of the BU sites is small compared with
the entire project area and overall productivity recovers very quickly. Notwithstanding the potential harm
to some individual organisms, compared with the existing condition, no significant impact on nekton
populations is anticipated from the construction and maintenance dredging and placement operations with
the preferred alternative.

The preferred alternative represents a small increase in habitat for those nekton species
common in deeper offshore waters, which periodically invade the bay through the deep channel corridor
(Breuer, 1962). Channel deepening and widening would also result in a slight increase in the availability of
feeding and nursery area for demersal fish (Breuer, 1972).

The effects of maintenance dredging for the preferred alternative would generally be the
same as those discussed for the No-Action alternative. Maintenance material would be primarily siit or
sandy silt, which setties less readily and causes more turbidity than construction material which would be
largely clay and sand. The overall effect would be reflective of the current maintenance dredging with the
addition of the volume of the La Quinta extension and widening of the Corpus Christi Ship Channel.

In the unlikely event of an oil spill, however low the probability (see Section 2.2.2 for
discussion of spill analysis), adult crustaceans such as shrimp, crabs, and aduit finfish are probably
mobile enough to avoid most areas of high oil concentrations. Their behavior, however, may be affected
by some of the aromatic constituents of oil and become lethally disoriented. Larval and juvenile finfish and
shellfish tend to be more susceptible to oil than adults. Juveniles could be affected extensively by an oil
spill during their period of active immigration. Serious impacts to shrimp could also affect the commercial
shrimping industry in the area, particularly the Laguna Madre if the oil spill is severe and widespread.

Although potentially severe damage could result from an oil spill, the chances of one
occurring actually decrease with a wider and more efficient channel that increases navigation safety. This
is from the use of fewer, more-heavily-ladened vessels instead of numerous smaller vessels to import the
projected crude oil needs of existing and planned refineries. Since oil spills are a function of ship traffic,
modern hull designs, and probability for accidents, the fewer trips made with the preferred alternative
would decrease the threat of spills.

442 Recreational and Commercial Fisheries

Under the No-Action alternative, recreational and commercial fisheries will continue as
described in Section 3.5.1.1.

Temporary and minor adverse effects on recreational and commercial fisheries may
result from altering or removing productive fishing grounds and interfering with fishing activity. However,
the evaluation of effects on the aquatic communities of the region (Section 4.4.1.3) concluded that no
significant impacts to food sources for nekton were likely. Therefore, reductions of nekton standing crops
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would not be expected from the preferred channel expansion plans. In particular, major species of the
nekton assemblage, including the sciaenid fishes and penaeid shrimp, should not suffer any significant
losses in standing crop. Recreational and commercial fishing would, therefore, not be expected to suffer
from reductions in the numbers of important species.

Dredging associated with the construction of the preferred alternative would result in
temporary adverse effects on bay bait shrimping by displacing the bait shrimp along the channel, possibly
interfering with trawling. Shrimpers may move their efforts, but less productive shrimping in other portions
of the channel may result. Thus, loss of revenues to both bait shrimpers and dealers may occur.
However, this would be similar to what occurs during maintenance of the channels under the No-Action
alternative, with the exception of the extension into the Gulf and the La Quinta extension. Dredging
associated with the maintenance of the preferred alternative would essentially be the same as the No-
Action alternative.

The temporary adverse effects on bait shrimping resulting from construction dredging will
be countered by the fact that an expanded channel is expected to result in a decrease in oceangoing ship
traffic through the CCSC, due to the use of more-heavily-ladened vessels carrying the projected future
throughputs. A decrease in oceangoing ship traffic will result in less interference to all recreationa! and
commercial fishing activity taking place in the CCSC, particularly bay bait shrimping.

Repeated dredging and placement operations may temporarily reduce the quality of
recreational and commercial fisheries in the vicinity of dredging operations. This may result from
decreased water quality and increased turbidity during dredging and loss of attractiveness to game fish in
the area resulting from loss of benthic animals. This is not a permanent condition; the quality of fishing in
the vicinity of the channel and the placement areas should steadily improve after dredging is completed
and would likely be similar to maintenance dredging under the No-Action alternative.

The direct effects of construction dredging on bay recreational fishing will again be similar
to existing maintenance dredging except for the BU sites and the La Quinta Channel extension. The
impact will be temporary, potentially resulting in local disturbances to both boat and wade-bank fishing,
particularly along the edges of the channels. After initial construction, disturbed boat and wade-bank
fishing areas along the CCSC and the La Quinta Channel extension should return to preconstruction
conditions. However, recreational fishing at these locations, while locally important, does not constitute a
significant portion of the overall recreational fishing effort in the study area. The additional habitat created
by construction in the BU sites should provide additional recreational fishing opportunities. Construction
activity in this portion of the channel should not significantly affect overall fishing in the general project
area.

Construction dredging in and near the Aransas Pass inlet can potentially interfere with
recreational fishing activity which is often concentrated there. The physical activity of dredging and the
resulting local turbidity increases would combine to temporarily decrease the success rate and aesthetics
of fishing in this area. However, impacts are expected to be similar to existing routine maintenance
dredging operations.
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The placement of dredged material in the designated offshore placement site may result
in a localized effect on shrimp trawling and bottom fishing, as well as a slight disturbance to sport fishing
for pelagic species. The topographic relief created by offshore placement in BU Site ZZ will result in the
temporary loss of 1.83 square miles of Gulf bottom during construction of BU Site ZZ. However, NOAA
charts indicate a sunken vessel exists in the site, which may inhibit shrimping there due to the possibility of
hangs. In addition, the size of the area is small when compared with the total remaining similar bottom
habitat available for fishing and shrimping. Creation of the topographic relief features at BU Site ZZ and
Site MN should provide more diversity of habitat, which has the potential to become a fish haven. The
placement of maintenance material in EPA-designated PA 1 may result in an isolated effect on shrimp
trawling and bottom fishing, as well as a slight disturbance to sport fishing for bottom fishes. However,
this effect should be similar to the No-Action alternative.

443 Agquatic Communities

Under the No-Action alternative, aquatic communities will continue as described in
Section 3.5.1.2.

Benthic organisms will be buried and epibenthic nekton may be excluded from the
immediate area of the open-bay PAs 14A -~ 17B by the deposition or flow of material across the bay
bottom. The majority of these PAs have been used for construction and maintenance dredged materials
placement for at least 25 years, and many for a longer period. Because of the prior use history, changes
in sediment texture, and frequency of maintenance dredging, the PAs may not be similar to undisturbed
areas of equivalent depth (Ray and Clarke, 1999). Ray and Clarke (1999), comparing PAs 15A — 17B with
reference sites located on the opposite side of the CCSC from the PAs, also found evidence for long-term
impacts from dredged material placement but found that the differences were rather subtie, and might be
attributable to changes in depth (PAs were shallower) and grain size (PAs’ sediments were coarser).
They note that PA and reference areas had similar benthic assemblages but that the PAs “have a greater
proportion of surpulid polychaetes and less echinoderm biomass than reference areas.” Confined PAs
that have become emergent as a result of prior use constitute a permanent loss of aquatic habitat at that
location. Except for the use of construction and maintenance materials for habitat creation, protection,
and enhancement as a consequence of construction of the BU sites, only existing open-water,
unconfined- or confined-in-bay, and upland sites are proposed for use in the preferred alternative.
Consequently, new permanent loss of aquatic habitat is avoided or minimized.

Turbidity in estuarine and coastal waters is generally credited with having a complex set
of impacts on a wide array of organisms (Thompson, 1973; Hirsch et al., 1978; Stern and Stickle, 1978,
EH&A, 1978). Suspended material can play both beneficial and detrimental roles in aquatic environments.
Turbidity from TSS tends to interfere with light penetration and thus reduce photosynthetic activity by
phytoplankton and seagrasses. Such reductions in primary productivity would be localized around the
immediate area of the maintenance dredge operations in the CCSC and at the offshore and open-bay
placement sites, and would be limited to the duration of the plume at a given site. Conversely, the
decrease in primary production, presumably from decreased available light, has been found to be offset by
increased nutrient content (Morton, 1977). In past studies of the impacts of dredged material placement
from turbidity and nutrient release, the effects are both localized and temporary (May, 1973; Odum and
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