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Environmental Assessment

Al Introduction

The Kennebec River Federal navigation channet is located in Sagadahoc County near
Bath, Maine. It is authorized to a depth ol 27 feet mean low water (MLW) and 500 feet wide in
the vicinity ot Bath and downstream to its entrance near Popham Beach.  Frequent shoaling of
the Kennebec River means that inaintenance dredging is required every few years. Tvpically,
maintenance dredging cccurs during a one month period between late fall and spring. About
50.000 cubic vards (cv) or less of sand is removed from two locations in the Federal channel.
The two areas most frequently in need of dredging are: 1) south of the city of Bath near Doubling
Point, and 2) the mouth of the Kennebec River near Popham Beach. The disposal site for
material dredged from the Doubling Point area is at the previously used in-river disposal arca
located just north of Bluft Head. Material dredged at the river mouth near Popham Beach has
been disposed of at the previously used disposal site just south of Jackknife Ledge (Figures 1

and 1)

The frequent need for dredging in the Kennebee River prompted 1the preparation of a generic
Environmental Assessment (EA) in March 2002 to cover maintenance dredging in the
Kenncbee River for ten vears {until the year 2012). The generic FA stated that due o
concerns about the endangered shortnose sturgeon (dcipenser hrevirostrun), dredging in the
Doubling Point area would only occur between November 1 through April 30, However due to the
critical need ro move a U.S. Navy destrover in the fall of 2011, it is anticipated that dredgoing of the
federal navigation channel will need to be conducted in August. 2011, outside of the dredging
window for shortnose sturgeon. [n addition, the Kenncbec River population of the Gulf of Maine
Distinet Population Scgment {GOM DPS) of Atlantic salmon was recently listed as an endangered
species by the National Marine Fishenies Service and the U.S. Fish and Wildlife Service. This listing
provides measures 1o protect the Atlantic salmon from adverse clicets ol dredging as well as other
activities. Therefore, dredging of the channel will need to be conducted 1n i way that will avoid and
or minimize any poteniial effects to both the endangered shortnose sturgeon as well as the
endangered GOM DPS of Atlantic salmon.  This Environmental Assessment (EAY witl cover the
dredging that is proposed to be conducted in August 2011 and its associated environmental effects.

B. Parpose and Need
1) Project Need

Maintenance dredging is necessary to provide safe operating depths for deep draft vessels
transiting to and from Bath [ron Works (BI'W), a large shipbuilding faciiity presenthy under
contract with the U.S. Navy. Shoaling inhibits passage of vessels being constructed or repaired
at BIW to and from open water. These vessels include frigate, destroyer and cruiser class ships
for the U.S. Navy and container cargo ships for conmunercial firms. The proposed dredging in
August of 2011 will involve maintenance dredying of the two portions of the authorivzed 27-foot
deep, S00-foot widz Federal navigation channel mentioned previously. A Tanuary, 2011
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hydrographic survey indicated that the channel had shoaled to 19.7 feet mean low water (ML.W) near
Doubling Point, and to less than 27 fect ML W at the Popham Beach arca. Based on this information,
there is concern that US Navy Destrovers cannot transit the channel safelv even during high tide. The
next scheduled ship transiting of the channel is in mud-February, 2011, when a Navy destroyer,
the SPRUANCE is scheduled to transit through the channel for sea trials, At that time it will still
be under construction and ownership of Bath Iron Works and will therefore be navigated by their
pilot who Is extremely familiar with this arca and is cxpected to be able to successfully
circumnavigate the shoaling bv bringing the ship through an area of deeper water outside of the
channel. However, the final delivery of the SPRUANCE to the U.S. Navy and subsequent
deployment is scheduled for September 1, 2011, At that time a Navy Commander will be in
charge of sailing the U.S.S. SPRUANCE out from Bath, Maine to Norfolk, Virginia. This pilot
wiil not have the lifelong experience with the Kennebee River that the Bath Iron Works Pilot
has, and therefore will be relying on adequate depths in the federal channel to safely navigate the
vessel. Therefore 1t will be necessary to restore the channel to its authorized depth of 27 feet in
order 10 allow the safe transit of this vessel in September 201 1.

Sheaiing of the channel has created a Critical Safety Impact. The authorized depth of the
Kennebee Channel is 27 feet, and the shoaling has reduced the controlling depth to 197 77 The
maximum vessel draft for this class of destroyers 1s approximately 28 feet, @ inches at the bow,
and is achicved by de-ballasting tanks to produce this draft. 'urther de-ballasting of tanks
unacceptably reduces the vessel margin of stability and impacts ship maneuverability
characteristics, producing an unsafe condition for transiting the vessel in a challenging channel,
especially if weather conditions deteriorate on the day of transit. Failure of the U.S.S.
SPURUANCE 1o sail on the required date will have a Critical Impact to US. Navy Fleet
Operations and National Defense. This impact will scriously and negatively affect U.S. Navy
(USN) operational scheduies. and will restrict the USN Fleet Commander’s ability to surge
Jdeployable strike capability as directed by the Natiopal Command Authority (NCA). Delay to
the ship’s schedule creates an unacceptable limitation to the Navy’s ability to execute NCA
tasking while on a wartime footing.

2) Authority

The existing Federal navigation project at Kennebee River, Maine was adopted in 1902,
and supplemented by River and Harbor Acts in 1907, 1913, and 1940, The project provides for a
navigation channel 27 feet deep at MLW and at least 300 fect wide, extending from the mouth of
the river near Popham Beach to about 13 miles upstream to the city of Bath. The portion of the
27-foot navigation channel above the bridge is considered tnactive {See Figure 1)

Authority for the disposal of dredged material within the Kennebec River, relative to the
Corps of Engineers, is granted from the State of Maine under Section 401 of the Clean Water
Act, as amended (33 US.C. 1231 el seq.). A Water Quality Certification has been requested
from the State of Maine to fulfill requirements for this emergency maintenance dredging and
future maintenance dredgine as described previously. A Clean Water Act Section 404 (b)(1)
evaluation for the discharged of dredged material in nearshore waters has also been completed
2



Environmental Assessment for the Maintenarnce Dredging of the Kennebec River Federal Navigation Channel.
Preliminary Drajft. Nor for Public Release.

and can be found attached to this Fnvironmental Assessment. Additionally. concurrence with
our Consistency Determination has been pursued to fulfill federal obligations under the Coastal
Zane Management Act of [972 [16 U.S.C. 1436 © (1) and (2)]. All of these evaluations
constdered the proposed maintenance dredging project and future maintenance dredging as
deseribed herein.

C. Proposed Project Description

Dredging is needed to remove dangerous shoals from the channel in the vicinity of
Doubling Point (just below Bath) and at the mouth of the river ncar Popham Beach. A total of
about 70,000 cubic yards (i.c. 50,000 cubic yards from Doubling Point and 20,000 cubic vards
from Popham Beach) of clean sandv material needs to be removed from the channel. The shoals,
especially those in the Doubling Point area consist of massive sandwaves oscillating within
vertical and horizontal rangces; the elevation at the tips of these sandwaves vary from -19.7" to
-20.8". As part of this proposal, advance maintenance may be performed to remove the
sandwaves to a maxiuum elevation of -327 in an effort to improve the chance that adequate
depths will endure. The proposed work will be performed with a hopper dredge over a threc to
five week period beginning on or about August 1, 201 1. The material dredged from the
Doubling Point area will be disposed of at the previously used in-river disposal site located north
of Blutf Head in about 95 to 100 feet of water. This site was used in 1986, 1991, 1997, 2000,
2002 and 2003. Matcrial dredged from the Popham Beach area will be disposed ar a 500 yard
circular disposal site located about 0.4 nautical miles south of Jackknife 1.edge in depths of about
40 1o 50 feet below ML W (Figure 3). The Jackknife [.edge disposal site was used in 1989, 1997,
2000 2002 and 2003. Material dredged {rom the Popham Beach area will be disposed at a
previously used 300-yard circular near-shore disposal site located about 0.4 nautical miles south
of Jackknife Ledge in depths of about 40 to 50 feet. As in previous vears, the material dredged
from the channel at the mouth of the river will be transported to the Jackknife ledge disposal area
via the commercially traveled route.

The proposed work will be conducted using a hopper dredpe. A hopper dredge removes
material from the bottom by suction, lifting it through dragarms connected to the side of the
vessel. A slurry of bottom material and water is brought to the surface where it 1s discharged
into the hopper. As pumping continues, the solid particles settle into the hopper while the excess
water passes overboard through overtlow troughs. After the hoppers are full, the dragarms are
raised and the dredge proceeds to the disposal site where the loaded hoppers are emptied through
botom opening doors. 'The doors are then closed and the dredge retumns to the dredging arca to

repeat the cvele,

A mechanical dredge has also been considered if work is urgently needed during the
warnmer monthis, to reduce potential impacts to shortnose sturgeon. A mechanical dredge uses a
bucket attached to a crane to §ift the material from the bottom. The material is then placed into a
scow which is then towed to the disposal location. The bottom doors {or hull) open to release the
material to the disposal site. Once the material has been released the doors of the scows close
and it is towed back to the dredge site where the process begins agan.
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A mechanical dredge 1s not the preferred dredge due to the currents and weather factors
especially at the mouth of the Kennebec River. Although a mechanical dredge may reduce the
potential for injury to the federally endangered shortnose sturgeon, it requires more time to
complete the work than a hopper dredge, and therefore may increase the opportunity for
interactions between the dredge and this species. Therefore, a hopper dredge is the preferred
dredging method for the proposed dredging in August of 2011.

Furere work will tikely involve the removal of up to 30,000 cubic vards of sand.
Approximately half of the sand will be removed from Doubling Peint and the other half will be
removed from the Popham Beach area. 'The amount of sand to be dredged, the length of time to
remove the material, the time of vear restrictions, and type of dredge may vary from vear to vear.
Sece Table 1 for a dredging history of the project.
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TABLE 1

Kennchee River Federal Navisation Channel Dredging History

YEAR VOLUME CONTRACTOR DREDGE
{cubic yards)
1950 108,830 U.S. Govt.-Lyman Hopper
1953 58,390 LI.8. Govt.-Lyman Hopper
1956 1.707 U.S. Govt.-Hyde Hopper
1960 341335 U.S. Govt-Comber ltopper
1968 20,000 ULS. Govt.-Comber Hopper
1971 34535 U.S. Govi.-Comber Hopper
1973 102.930 1.5, Govt.-Comber Hopper
1982 33.300 LS. Govt.-Comber Hopper
1986 57.902 LS. Govt.-McFarland Hopper
1989 77,362 [1.5. Govt.-McFarland Hopper
1991 64,000 LIS, Govt.-McFarland Hopper
1997 22.000 Contractor Hopper
2000 20,000 Contractor Hopper
2002 25.000 Contractor Hopper
2003 22510 Contractor Hopper
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D. Alternatives

1) No Action

Failure to dredge the Kennebec River channel would allow further accretion of sand at
the proposed dredging sites. These shoals are south of the Bath Iron Works, an area heavily
traversed by deep draft vessels requiring repair. Sea trials of newly constructed vessels,
especially U.S. Navy and container cargo vessels also require safe transit of the river. Failure to
maintain the channel to safe navigable depths would delay scheduled transits of vessels being
built or repaired by Bath Iron Works. Shoaling can reach unsafe levels in the Doubling Point
area for destroyer class vessels, even at high tide. These vessels would sustain significant
damage to their hull if they were to contact the shoaled bottom of the channel. In addition there
would be significant risk to the safety of the crew. Further shoaling will eventually make the
channel totally impassible to other deep draft vessels. BIW is a major employer of the state; the
inability of vessels to access this facility would represent a significant negative impact on the
economniic stability of the region. In addition, the inability of destroyer class vessels to transit the
channel could potentially create a security risk during a wartime footing.

2) Modifications of Proposed Dredging

The authorized dimensions of the Federal channel in the Kennebec River are fully
utilized by deep draft vessels using the river. Channel depth and width could not be reduced
without negatively impacting these vessels. Previous dredging projects have involved dredging a
significant amount of the two feet allowable overdepth in order to achieve the authorized depth
of 27 feet MLW. Currently, the U.S. Navy relies upon the authorized channel depths, high tides,
and reduced ballast to safely transit their vessels through the channel. Therefore, maintaining the
authorized 27 foot channel depth is essential for these ships to safely transit from the BIW
facility to sea.

Barge based mechanical dredges such as clamsheli and bucket types are not as efficient
as a hopper dredge for this type of work. A hopper dredge is more suitable for this work because
it typically dredges while moving against the current, taking advantage of river conditions rather
than opposing them. Use of a hydraulic dredge (that would require a floating pipeline) would
not be appropriate for this proposed work because of the swift river conditions and weather
conditions, especially at the mouth of the river.

3} Modifications of the Proposed Disposal

Riverine or open water disposal has been previously evaluated (1980, 1981, 1986, 1989,
1991, 1997, 2000, 2002 and 2003} as the most environmentally acceptable site, given the cost
sharing and operational constraints involved with the use of material for direct beach
nourishment. The use of the material dredged for beach nourishment would involve local cost
sharing. The involvement of local cost-sharing was declined by the state and local municipalities
in 1980, 1986 and 1989. The use of the riverine site maintains the supply of downrtver
6
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transported sand for the Kennebec River sand budget. Evaluation of hydrographic surveys
conducted in 1981 and 1982, before and after disposal, shows that most of the impacts from
disposal are confined to the actual 500 foot disposal site and to an area no more than 500 feet
around the site one month after disposal (see Appendix 1). The movement of the sand from the
shoal areas at Doubling Point to the Bluff Head disposal site three kilometers downstream does
not constitute a major alteration in the overall sand budget of the Kennebec River (see Affected

Environment).

The proposed in-river disposal site north of Bluff Head has previously received sandy
material, as described in Table 1. Results of these disposal activities have not identified any
significant adverse environmental impacts associated with continued use of the site (see section
F.2. of this assessment). The continued use of this site for the disposal of sand is the preferred
alternative over the establishment of any additional riverine dredge material disposal sites in this
estuary. The continued use of this site does not dedicate any additional areas to periodic
disturbance from dredge material disposal.

The only disposal options economically feasible for use with a hopper or mechanical
dredge are: riverine, nearshore, and open water. The use of the upstream disposal area off Bluff
Head for the shoals downstream near Popham Beach is impractical due to the additional time and
distance required to travel upstream. [t is expected that the material disposed near the Bluff
Head disposal site will eventually travel downstream. Material placed at the Jackknife Ledge
disposal site is expected to remain in the littoral system and potentially re-nourish nearby

beaches.

Open water disposal was used in 1971 when the river mouth was dredged by the hopper
dredge COMBER. This method is economically acceptable but does not keep the material in the
littoral system.

Most contract dredges and the Government owned hopper dredge McFarland, are, under
certain conditions, capable of pumping out the loaded hoppers. The material is pumped through
a pipeline for disposal directly to a confined disposal area or beach nourishment project. To
operate in this manner additional time, equipment, and personnel are required. A tie-up barge
and sufficient pipeline to reach the disposal area must be mobilized and set up. The only
available disposal site for this method is at the river mouth. The additional cost of equipment,
and personnel would be a non-Federal expense.

Upland disposal is a viable alternative if a suitable site could be identified and a non-
Federal sponsor could be found to fund the increased cost for disposal. The dredged material is
composed of clean sand and disposal of the material at an upland site would remove it from the
sand budget in the riverine/beach system if an upland site were used. Corps policy encourages
beneficial use of dredged material so this alternative was not considered further.
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E. Affected Environment
1) Dredging Siie

a) General

The proposed dredging activity will remove sand shoals from the Federal navigation
channel in the Kennebece River. This activity will often occur in an area near Doubling Point
{sec Figure 2). Sand will be removed from a shoal area near Doubling Point and near Popham

Beach.
b} Physical and Chemical Environment

The current flow in the Doubling Point area of the Kennebec River (Figure 2) has
north/south orientation that is abruptly shifted 90 degrees east across Fiddler Reach for 4,500
fect then south (180 degrees) through Blufl Head. At the Doubling Point area, the Winnegance
Creck marsh system is supplied by rivertlow southwestward frem Hospital Pomnt. The
sernidurinal tides in this region flood to a mean depth of 6.4 feet running 300 degrees northwest
by west at a maximuwm of 2.6 knots and ebbing 127 degrees southeast by cast at 3.0 knots
(N.OLACAL, 1999) High and low water oceur approximately one hour after the tide at the river
mouth.

Water movement in the vicinity of the Popham Beach dredging area reflects the riverine
cutwash nature of this coastal constriction. Tidal range here (43 degrees 45'; 69 degrees 47') has
a mean tide range of 8.4 feet and a spring tide range to 9.7 feet (N.O.A AL, [996). Maximum
flood tides run 332 degrees at 2.4 knots while maximum ebb tides run 151 degrees at 2.9 knots.

The project site is an estuarine system exhibiting classical “salt-wedge™ layvering with
seasonal salinity variations (approximately 10-20 ppt) (Mitchell, 1967). The {freshwater outflow
of the Kennebec River is a result of the scasonal runoft from rain and snowmelt. The influx of
salt water reverses the outflow causing an approximate six-foot tidal flux. The phyvsical
properties of fresh water make it less dense than saltwater and, as the outflow of tfreshwater
encounters the saline intlux a layering effect (halocline) occurs. The intrusion of saltwater 1s
greater along the bottom of the river and the outflow of freshwater 1s strongest at the surface.
The mixing and dilution along the salinity gradient is therefore oblique and hence the term “salt
wedge.” The extent, range and concentrations for the salt wedpe are dependent on lunar cycles,
precipiiation levels and other meteorolegical conditions. The salt wedge has been identified as
extending seven kilometers upstream of the project area, classifying the riverine dredging site as
estuarine,

Appendix 2 [ists the measurements made on May 1 and 2, 1986 of Kernebee River water
chemistry determinations. These measurements depict a riverine/estuarine interaction. The
spring season is typified by inereased freshwater runoff. The results reflect a dointnance of
riverine influence at this upstream area from the proposed dredging. The biota in the vicinity of
the upstream river project area (both dredging and disposal) is estuarine. The Popham Beach
dredge area and the Jackknife Ledge disposal site are characteristically more marine.

8
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Saline intrusion does occur through and above the dredging and disposal area. [n May of
1986, the river water was measured as having an 11.5° Celsius to 14° Celsius range in
temperature. Salinity was measured north of the project as 3.5 ppt maximum in the shallows.
The “salt wedge™ or deep cold water saline aver, can be expected to be greater than 3.3 ppt in
the decper river areas. Dissolved oxygen concentrations reflected some net oxygen
consumption, but generally approached saturation, ranging from 9.6 ppm to 9.9 ppm. Seccchi
determumnations identified riverine silt load contributing to turbidity with measurements of 1.75 to
3.25 meters.

Appendix 2 also hists the low-tide water chemistry profile performed at the proposed
Jackknife Ledge disposal site on July 6, 1989. Water column temperature ranged from 1.5
Celsius on the bottom to 15° Celsias at the surface. Dissolved oxygen wis generally
supersaturated at 11.5 ppm near the bottom and 9.2 ppm one meter below the surface, Secchi
depth averaged about nine feet (2.75 meters).

The water quality classification for Merryvmecting Bay between Abagadasset Point and
Chop Point in the Kenncbec River is presently Class B. Class B waters are the third highest
classification and shall be of such guality that they are suitable for the designated uses of
drinking water supply after treatinent; fishing; recreation in and on the water; indusirial process
and cooling water supply: hydroelectric power generation, except as specifically prohibited; and
navigation; and as habitat for fish and other aquatic life. Discharges to Class B waters shall not
cause adverse impact to aquatic life in that the receiving waters shall be of sufficient quality to
support all aquatic species indigenous to the recciving water without detrimental changes in the
resident biological community.

The tidal waters of the Kcennebec River are classified as SA. Class SA waters are the
highest rating tor estuarine and marine waters. ‘This classification applics to waters which are
outstanding natural resources and shall be preserved because of their ecological, soctal, scenic,
ceonomic or recreational rmportance. These waters are also suitable for recreation in and on the
water, fishing. aquaculture, propagation and harvesting of shellfish and navigation. and as a
hubitat tor fish and other estuarine and marine lifc. The habitat shall be charactertzed as free-
Howing and natural (litle 38, Matne Revised Statues).

Grain size analysis of the dredged material has been performed in 1971, 1977, 1979,
1986, 1988, 1989, 1991, and 1995, and 2010 (see Appendix 3). The results of this testing has
always shown the material to be sand, usually medium or medium to fine gramned; sometimes
with traces of silt and/or gravel. This material is a result ot the current scour that prohibits
settling of fine grained silts and clays. Chemicat analyses were not performed on the proposed
material due to the absence of anv sediments containing more than 13% fines (silt’clay).
Chemical contaminants are not expected to adsorb to the coarse particles and the well scoured
nature of the substrate would disallow any significant chemical buildup. In addition. there are no
significant sources of contaminants located in the vicinity of the proposed dredging.
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In 1980 through 1982 extensive hydrographic surveys (S.A.L.C., 1984) were conducted in
the proposed upstream dredging area to document the formation of sand waves and the effects of
dredging. The analysis of the bathymetric changes describes the substrate of the Kennebec River
as a highly dynamic system. The dredging of the Doubling Point region adequately removed the
shoals, but preliminary surveys four months after dredging indicated the reformation of some
sand shoals shaliower than the 30 foot isobath. The channel dimensions that are authorized for
the entire Kennebec River to Bath, Maine, require dredging to maintain a 27 foot depth. The
1981 dredging overdredged the substrate to 33 feet in an attempt to reduce the dredging
frequenicy. Shoaling in this area confirms the Kenncbec River substrate to be a dynamic system
of sand movements with currents and tides as the controlling vectors.

The Hunnewell and Popham Beaches adjacent to the shoal west of the Sugarloaf Islands
have historically undergone drastic episodes of erosion and accretion. Historical file
photographs document a changing shoreline. Local residents confirm these phenomenae and
have indicated numerous cottages built on the dunes have either been lost or moved inland over

the past five years.
¢) Biological

The Kennebec River is a complex estuarine system draining Sagadahoc County below
Merrymeeting Bay. The area has extensive salt marshes dominated by Spartina patens and
Spartina alterniflora. Along the river reaches sand flats occur with productive shellfisheries
(Mya arenaria) and worm (Glycera and Nereis spp.) habitat. The area immediately adjacent to
the dredging activity and disposal sites is undeveloped marsh and shoreland.

The shorelands along the Kennebec River in the vicinity of the upriver dredging and
disposal sites were predominantly forested dominated by eastern white pines, Pinus strobus and
hemlock, Tsuga canadensis. The banks of the river consisted of vertical cliffs of approximately
10-20 feet in height. The intertidal slope at the base of these cliffs formed narrow bands of
marsh and rocky/sandy crevice areas with algal growth. The marsh was generally less than 30
feet wide. The shoreland border of the marsh band was dominated by the common reed
Phragmites australis, transitioning to spike grass Distichlis spicata and high marsh, and then to
cord grass, Spartina alterniflora (257.3 culms/square meter) border above the algal covered
rocks in the low intertidal areas (see Appendix 2 - Biological Report).

The rocky intertidal area, sampled at Station [ (see Appendix 2} was dominated by the
amphipod Gammarus lawrencianus (2,309.2/square meters) inhabiting the algal cover of the
rock and sand filled crevices. The dominant algae was the rockweed Fucus vesiculosus.
Additionally, some sea lettuce Ulva lactuca and some hollow green weeds Enteromopha
intenstinalis were present. The algal cover with its associated crustaceans are probably
significant forage at flood tides for river finfish.

Station 2 (see Appendix 2) was located on a crescent shaped intertidal sandy-mudflat.
This area graded from shoreland to marsh to mudflat over a 50 meter shelf. The mudflat was

i0
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dominated by the bivalve Mya arenaria (24.9/square meter) called the softshell clam, and the
polychaete Nereis virens (24.9/square meter), the clam worm.

A sand shoal has formed in the Federal navigation channel in the vicinity of Popham
Beach. Shorelands in the immediate area include typical Maine rocky intertidal and sandflat
{beach) habitat. Dense algal mats (Fucus and Ascephyllum spp.) and rocky crevices provide a
diverse niche for numercus species. The shoreland is an intertidal beach.

2) Disposal Sites
a) General

The disposal of material dredged from the Doubling Point region will occur at an in-river
site 2,500 feet north of Bluff Head (Figure 2). The site is about two miles downriver of the
proposed dredging site. A hopper dredge will make hourly discharges at the site, emptying
between about 1,200 and 3,140 cubic yards of sand each trip.

Dredged material from the Popham Beach (downriver) area of the Federal channel will
be disposed south of Jackknife Ledge. In the past no time restrictions for shortnose sturgeon
exised for this area, and most likely this area would be dredged as the same time as the upstream
area. However, recent tagging data has shown a movement of Kennebec River shortniose
sturgeon from the Kennebec to the Penobscot River, so it is possible that during the times of
dredging sturgeon may in this area as well moving to or from the Peaobscot River, northeast of

the Kennebec River.
b} Physical and Chemical Environment

The water flow at the upriver disposal site is directed north and south with a maximum
flood of 2.5 knots (133.7 cm/sec) and maximum ebb of 3.0 knots (154.3 cm/sec) (N.O.ALA.,
1999). The disposal area is estuarine with salinities varying (10-20 ppt) with river runoff
(Mitchefl, 1967). The water quality classification in this section of the river is the same as the
dredge site, SA (see Section E1). The disposal site is located in water averaging 73.8 feet
{S.D.=4.1m), and is 500 feet wide by 500 feet long with a maximum depth of 93.5 feet.

Analysis of two hydrographic surveys, one before the 1981 disposal and one after, define
the site as a dynamic area (see Appendix 4). Most of the dredged material was found to be
confined to the disposal site and 500 feet downstream, one month after disposal. The sand
substrate is indicative of the dynamic equilibrium that a high energy system attains (see Section

E2.).

The disposal site south of Jackknife Ledge was selected by the Maine Department of
Environmental Protection - Geological Survey Unit because they believed that the dredged sands
would be retained in the nearshore system. Appendix 4 describes the results of the 1989
sidescan sonar survey of the site. Fitzgerald and Fink (1987) describe the cyclic nature of the
sand budget for this arca. Their study concludes that the glacially deposited beach is renourished
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by a sediment gyre. Wave action moves sediments easterly along the beachfront to be
transported into the Kennebec River by flood tidal and wave energy. The rivers ebb delta brings
the sand back seaward to be reworked onto the beach face. The disposal area was situated to
take advantage of the sediment gyre so a potential exists for sands to be reworked onshore.

¢) Biological Environment

The upriver disposal site is located in a deep water hole within a fast three knots (154.3
cm/sec) flowing river. The organisms inhabiting this disposal area can be anticipated to be able
to exploit a dynamic environment. Anadromous and catadromous finfish are transients of the
site (see Section 4, Ecologically Significant Species) moving through the area to seasonal
spawning habitat. The riverine habitat, in general, is the same as described for the dredging site
(see Appendix 2).

The nearshore disposal site is in an area of strong wave influence. Benthic species adapt
to shifting sands that form among ridges and gullys of rock. Seasonal lulls of storm activity
allow benthic fauna to colonize this area. Storm action may overturn the bottom which
reinitiates the colonization cycle.

‘The benthic community of the nearshore disposal site for the Kennebec River dredged
material was dominated by organisms adaptive to shifting sands. On a community Jevel, the
species guilds represent colonization stages of pioneering organisms on disturbed substrates.
Storm activity and littoral processes most likely perpetuate this type of pioneering community.

The average sampling results define a community of 36 species with a density of 18,350
organisms per square meter. The community was dominated by pioneering organisms of the
Oligochaete sp. (27.8%); and the polychaetes Prionospio steenstrupi (22.2%) and Capitella sp.
(11.6%) representing 61.6% of all organisms. The bivalve Nucula delphinodonta (9.6%), a small
clam called the "nut clam", and the predatory polychaete Africidea catherinae (8.6%) were also
abundant. The top ten numerically dominant species comprised 91.3% of all organisms.

This community type is probably the result of winter storm disturbance of the substrate
and subsequent recolonization of benthos. The spring recruitment of less dominant species and
the low energy of summer storms potentially accounts for the high number of species (36). This
type of community will quickly recolonize any disturbed area if the grain size after disturbance is
not excessively different.

3) Threatened and Endangered Species

The proposed maintenance dredging project will occur in the Doubling Point and Popham
Beach areas of the Kennebec River. The piping plover Charadrius melodus, a Federally listed
threatened species and state listed Endangered species, is known to nest on Popham Beach.
Common terns, Sterna hirurdo a federally listed species of concern (FWS
12
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http://www.fws.gov/endangered) nest on Pond Island, which is a component of the Petit Manan
Nationa! Wildlife Refuge, and the nearby Sugarloaf Islands. Common terns have begun to nest
on Pond Island since the control of gulls by the U.S. Fish and Wildlife Service (U.S. Fish and
Wwildlife letter dated October 8, 1997 and March 15, 2002). Both of these islands have supported
a nesting colony of the federally and state endangered roseate tern Sterna dougallii dougalli in
the past, although roseate terns have not been present in the past few years. It is anticipated that
the roseate terns, will recolonize Pond Island and Sugarloaf Island once common terns have
established a colony. Least terns Sterna antillarum, a State endangered species, have nested on
Popharn Beach also. According to the Maine Endangered Species Program, piping plovers and
least terns are sensitive to disturbance during their nesting season. Generally this is between May

[ and August 31 but may vary slightly from year to year.

The area of the proposed project is a known seasonal corridor for the anadromous
migration of the shortnose sturgeon Acipenser brevirostrum, a federally endangered species. .
Coordination of this project with the National Marine Fisheries Service (NMFS) identified the
proposed upriver dredging and disposal sites as being seasonally used as sturgeon habitat. A
Biological Assessment and Biological Opinion for shortnose sturgeon was prepared in April
1997, and on August 28, 1997, respectively {see Appendix 5). In addition, a Biclogical Opinion
for shortnose sturgeon was prepared on January 14, 2004 for the September 2003 emergency

dredging of Doubling Point and Popham Beach.

It should be noted that the proposed project is also a seasonal migration corridor for the

Gulf of Maine Distinct Population Segment of Atlantic salmon (Salmeo salar). This anadromous
species migrates upstream in the spring to spawn in the freshwater tributaries and sections of the
mainstem of the Kennebec River. During these upstream migrations, spawning adults will need
to pass first through the Popham Beach area, and then through the Doubling Point area in order
to access their spawning habitat. In the spring downmigrating smolts will also pass through
these areas, and in the fall, post spawning adults returning to sea will move downstream through
these same areas en route to the ocean.

The shortnose sturgeon, was identified as an endangered species in [967 by the U.S. Fish
and Wildlife Service (32 FR 4001, 11 March 1967). With the passage of the Endangered Species
Act of 1973 (and as amended, 16 U.S.C. 1531 et seq.) it became uniawful to take or possess
shortnose sturgeon. In 1974 the National Marine Fisheries Service assumed jurisdiction over the
species (30 FR 41367-41377). Various studies (McCleave, et. al,, 1977; Taubert and Reed,
1978; Squires and Smith, 1979; Dadswell, 1979; Taubert, 1980; and Dadswell, 1984) have
analyzed the life history of the species. A petition (listed in the Federal Register on October 16,
1996) by the Edwards Manufacturing Company to remove the shortnose sturgeon in the
Kennebec River from the List of Endangered and Threatened Wildlife (50 CFR 17.11) was
denied by the NMFS. NMFS concluded that available data was insufficient to warrant
designating individual populations in the Androscoggin and Kennebec River as distinct
population segments under the Endangered Species Act.

The shortnose sturgeon forages primarily on insects, annelids, finfish, molluscs and
crustaceans, frequenting shallow waters and seldom exceeding 135 cm m standard length
13
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(McCleave, et. al., 1977) with life spans of 50 years (Boreman, et. al., 1984). Tracking of the
daily movement of this species identified extensive use of 1-2 meter depths for foraging. Mean
swimming speed ranged from 8.1 to 34.0 cm/sec, with orientation predominantly with or against
the tide. Additionally, McCleave et. al. (1977) documented the euryhaline tolerances of this
anadromous species, traversing salinity gradients fluctuating 10 ppt in less than two hours.

Shortnose sturgeon females spawn only once every three years (Boreman, 1984). The
eggs are released and hatched in freshwater above the saline tidal influence. The eggs are
demersal (adhered to the substrate) and juveniles nurture in freshwater until approximately 45
¢m. Juveniles (and larvae) are benthic, occupying deep (greater than nine meters) areas of strong
{15-40 cm/sec) currents in the river. Once adult stze (45-50¢m), the fish commence fall
downstream and spring upstream migratory behavior. Some of the spring spawning adults may
not migrate, but overwinter in deep, freshwater holes upstream of the tidal range near their
spawning grounds. The remaining populations spend the winter in 30 to 100 foot deep (10-
30cm) saline areas (Dadswell,1984) and the summer in low cusrent, shallow 6 to 30 foot (2-10m)

arcas.

These organisms have been found to be nocturnal, foraging the shallows, usually
spending daylight in deep water. Substrate preferred for forage includes shallow, muddy bottom
in freshwater areas and gravel-siit bottoms 15 to 45 feet (5-15 meters) deep in saline areas.
Juveniles (remaining upriver in freshwater) may prefer sand or gravel (high current) areas

(Dadswell, 1984).

The adult population in the Kennebec River has been estimated at 7,222 based on tagging
and recapture efforts from 1977-1981 (NOAA Letter dated September 29, 2003). Since that time
additional tagging studies have been conducted, and the population has appeared to have
increased. Based upon the mark and recapture data from 1998-2000 the estimated populations
was approximately 9,488 fish with a 95% confidence interval ranging from 6942 to 1,3358 fish
(Squires, 2003}). This represents greater than a 20% increase in the populiation since the previous
study in 1981. However, this does not include an estimate of the juvenile population. This
species is discussed further in the “Biclogical Assessment For Shortnose Sturgeon (4cipenser
brevirostrum) And The Guif of Maine Distinct Population Segment of Atlantic Salmon (Safmo
salar) in the Kennebec River, Bath, Maine” (Appendix D}.

In 2009, the National Marine Fisheries Service and the U.S. Fish and Wildlife Service
listed the Gulf of Maine (GOM) Distinct Population Segment (DPS) of anadromous Atlantic
salmon (Salmo salar) as an endangered species. The GOM DPS includes all naturally
reproducing wild populations and those river specific hatchery populations of Atlantic salmon
having historical, river specific characteristics found north of and including tributaries of the
lower Kennebec River, to, but not including the mouth of the St. Croix River at the United
States-Canada border. The Penobscot and its tributaries downstream from the site of the Bangor
Dam are included in the range of the GOM DPS (65 FR 69459; November 17, 2000 as cited in
71 FR 66299, November 14, 2006). At that time, a decision to include the salmon that inhabited
the main stems of the Kennebec River above the former site of the Edwards Dam and the
Pencbscot River above the former site of the Bangor Dam was deferred by the Fish and Wildlife
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Service and the National Marine Service pending genetic analysis of those populations. The
upper Kennebec River and upper Penobscot River stocks were added in 2009,

Atlantic salmon are an anadromous species that historically inhabited the North Atlantic
Ocean and its freshwater tributaries, ranging from Ungava Bay in Canada, to the White Sea in
Russia. In eastern North America, they ranged as far south as Long Island Sound. Atlantic
salmon in Maine were historically found in all of the major river systems and their tributaries
which had suitable habitat. Atlantic salmon spawn in freshwater rivers and tributaries (in the
fail), where they generally will spend 2-3 years before undergoing a physiological change (i.e.
smoltification) and then migrate to the ocean (in the spring of the year). After spending 2-3 years
in the ocean, they wiil return to their natal rivers in the spring to spawn again and complete their
life cycle. Atlantic salmon can spawn more than once, and once spawning has occurred, post
spawning adults may either remain in their streams or return to the ocean to repeat the migration
cycle. Further discussion of the life history of this species can be found in the document *
Biological Assessment For Shortnose Sturgeon (Acipenser brevirostrum) And The Guif of
Maine Distinct Population Segment of Atlantic Salmon (Salmo salar) in the Kennebec River,

Bath, Maine” (Appendix 5).

4) Ecologically Significant Species

The Kennebec River is an important corridor for migratory movements of various species
of fish. The project area is in the estuarine section of the river. The biota in the deepwater areas
of Maine's estuarine rivers is not welt described. Various species exhibit seasonal utilization of
the estuary including alewife, Alosa pseudoherengus; American eel, Anguilla rostrata; Atlantic
salmon, Salmo salar, Atlantic sturgeon, Acipenser oxyriynchus; blueback herring, Alosa
aestivalis; American shad, 4losa sapidissima; shortnose sturgeon, Acipenser brevirostrum;
rainbow smelt, Osmerus mordax; striped bass, Morone saxatilis; and lobster, Homarus

americanus.

The American shad, 4. sapidissima, move through the estuary in the spring, spawn and
return before summer's end. The juveniles follow before fall ends. Rainbow smelt, 0. mordax,
move upriver in the /early spring to spawn, during the spring high water run-off and the young
quickly leave the upper tidal section shortly after hatching. The adults return to the ocean shortly
after spawning (http://www.link75.org/mmb/cybrary/kenfish/krfish.html).

The striped bass, M. saxatills, enters the freshwater upriver in the summer and leave in
the fall. The alewife, 4. pseudoherengus, moves upriver in the spring to spawn and returns
through summer to the marine environment. The juvenile would swim seaward during the fall.

The American eel Anguilla rostrata is a catadromous organism, spawning in the offshore
marine environment, The adults move seaward through the estuary during the fall and juveniles

return in the spring.
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The Atlantic salmon move upriver in the spring, to breed in the fall , returning to the
marine environment in early winter. After spending approximately two years in freshwater, the
juveniles migrate to sea in the spring. The shortnose sturgeon moves uptiver to spawn in the
spring through summer (see Endangered Species). Adults return through the project area in the
fall to overwinter in the deeper waters near Merrymeeting Bay . The Atlantic sturgeon has a
greater abundance than the shortnose sturgeon especially in more saline waters. The adult
Atlantic sturgeon move upriver in April through June, spawning and returning to the estuary in
late summer to early fall. The juvenile also return seaward in late summer. The blueback
herring moves upriver in spring and downriver in summer. The juvenile follow seaward in fall.

American lobster move into the lower Kennebec River estuary in spring/summer. They
begin movement to deeper waters offshore in fall. Coordination with local fishermen indicate
lobsters will have left the project area by the end of October. Spring returns will start during

garly May. -

The restoration of anadromous fish runs and the maintenance of high water quality in the
Kennebec River also serve to enhance the habitat of the bald eagle, Haliaetus leucocephalus
which was recently delisted both federally and statewide from endangered status. This raptor
occasionally forages the Maine coastal areas such as the estuarine region of the Kennebec River.
North of the project site approximately 15 eagles have been observed in Merrymeeting Bay. The
State has on occasion sponsored a feeding program to enhance the nesting population. Historical
nests have been located near Swan Island and Hacamock Island, but no nesting activity is known
to occur withn the project area (Ron Joseph, USFWS - Personal Communication). Since the
removal of the Edwards Dam, many anadromous and resident fish have unimpeded access to the
base of the Lockwood Dam in Waterville, which wouid also increase the habitat of many other
piscivorous avian species including eagles as well as ospreys.

5) Historic and Archaeological Resources

Due to the repeated dredging of the Federal navigation channel in the Kennebec River
and the previous use of the riverine disposal site south of the dredging area, the potential for the
presence of any historic properties is very low. There are no known historic shipwrecks in the
vicinity of the proposed disposal site near Jackknife Ledge.

6} Social and Economic Resources

Two-thirds of the population (approximately 10,000 employees) in the city of Bath is
dependent on shipbuilding as their income {Veazie, 1979), and is directly dependent on the
proposed maintenance dredging project to continue operation. Large container vessels and deep
draft U.S. Navy vessels are manufactured and repaired at the Bath facility. The Bath Iron Works
relies upon extreme high tides to move U.S. Navy Destroyers. The delay of vessel traffic
through shoaling in the project area impacts construction and repair processes.
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Air Quality

Ambient air quality is protected by Federal and state regulations. The U.S. Environmental
Protection Agency {EPA) has developed National Ambient Air Quality Standards (NAAQS) for
certain air pollutants, with the NAAQS setting concentration limits that determine the attainment
status for each criteria polfutant. The six criteria air pollutants are ozone, carbon monoxide,
nitrogen dioxide, suifur dioxide, particulate matter, and lead. '

In 1997, the EPA established a new 8-hour ozone standard and in which was implemented in
April, 2004 . With the implementation of this 8-hour ozone standard, in September 2005, the
EPA revoked the previous 1-hour non- attainment ozone standard for most of the United States.
Sagadahoc County Maine, which was previously classified as a moderate non-attainment area
under the 1 hour ozone standard, as of June 15, 2005, is no longer subject to the 1-hour ozone
rule but is now listed as an ozone Maintenance area under the 8 hour ozone standard.
(http//'www.epa.gov/airquality/greenbk/cindex html#L1st2).

F. Environmental Consequences
1) Dredge Site
a) General

The impacts of dredging sand from the project areas will be limited to turbidity increases,
loss of habitat, and removal of organisms. These impacts are expected to be both spatially and
temporally limited. Dredging will occur only within the designated Federal channel (see Figure
1). Dredging will be completed between Approximately August 1 and August 30 for the
Doubling Peint area and Popham Beach area.

b} Physical and Chemical Effects

The substrate at the Doubling Point region of the Kennebec River is in a dynamic flux of
shifting sands. Dredging removes sand that has formed trregular sand waves with crests above
the project depths. Surveys (S.A.L.C., 1984) have defined the formation of these sand waves
within four months after dredging. The site undergoes daily volume changes (S.A.LC., 1984).
These total volume changes and sand waves are a result of hydrodynamic forces of riverflow and
semidurinal tides. The totai volume of sand does not increase appreciably, but the sand wave
formation occurs rapidly. These phenomenae are indicative of fast currents reacting to the tidal
cycle and to the 90 degree shift in direction at Doubling Point.

The Popham Beach dredging area is a spiflover area for sands in the Popham Beach
sediment gyre. Removal of the shoal will not appreciably change the sand budget since the
disposal site was selected to retain the sand within the gyre. Local concerns for increased dune
erosion resulting from maintenance of authorized channel depths have been reviewed with State
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agency experts. It is unlikely that removal of these smalt shoals will contribute to significant
erosion of the beach. '

The water quality at the dredge site is not expected to be appreciably degraded during
dredging operations. As the dragarm is moved, some sand will be displaced. The turbidity
associated with sand dredging is minimal since sand settles rapidly. The grain size curves {see
Appendix 3) for the dredge sites reveal all the sediment to be sand. Secchi determinations (see
Appendix 2) during recent surveys determine the river to have a high background turbidity
(Secchi 2-2.5m) during the tidal cycles. The dredging of sand will not impact organisms
inhabiting this silt-tusbid river.

A hopper dredge will fill the hoppers with a slurry of sand and water in approximately a
one to four ratio. As stated earlier, the river environment is dynamic and its inhabitants are
adaptable to turbidity, shifting sand and other natural stresses associated with fast currents.
Turbidity associated with spring runoff and winter storms would have a greater impact thao this
sand resuspension from hopper overflow since runoff and storms will input silt into the river. A
water quality monitoring study was conducted to meet the Water Quality Certification (WQC)
conditions for the 1997 dredging and disposal activities at Doubling Point. The WQC conditions
specified that bacterial levels be monitored just south of the Bluff Head disposal site immediately
before and soon after disposal episodes, and that turbidity be monitored before and after disposal
events at Bluff Head. The monitoring was conducted by Normandeau Associates and concluded
that the "turbidity levels near Bluff Head dredging and disposal areas in the Kennebec River
were low, before, during and after the November 1997 dredging. There was no apparent trend
related to station, depth, or dredging/disposal. Fecal coliform levels were low with one
exception, possibly related to the pre-dredge storm activity, which may affect runoff or WW1P
function. There was no evidence of an increase related to dredging.”

¢) Biological Effects

The benthic organisms inhabiting the dredged material will be destroyed by the dredging
operation. These areas have been previously dredged. The substrate will probably undergo
larval and adult recruitment of organisms that will, within a few spawning seasons, result in the
re-establishment of the pre-dredging benthic community.

The proposed August dredging of the Kennebec River Federal Channel, interference with
the passage of various anadromous and catadromous fish will be minimized, since many of the
upstream and downstream migrations have been completed Also, motile organisms will
generally avoid the dredging operation when possible. However, it is likely that the endangered
shortniose sturgeon may be in the vicinity of Doubling Point during that time. In the 2003
emergency dredging of Doubling Point a total of 5 shortnose sturgeon came in contact with the
dredge, with the assumption that three of those interactions (takes) resulted in fish mortality.
The effects of the proposed dredging on shortnose sturgeon will be discussed further in Section

F. 3 of this EA.
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No other significant adverse biological impacts are anticipated to be associated with the
dredging of sand.

2) Disposal Site
a) General

The disposal of sand at the in-river disposal site and at Jackknife Ledge during a two
week to two month period will bury these organisms inhabiting the disposal sites, entrain
organisms in the water column during disposal, and possibly temporarily disrupt fish movement.

b) Physical and Chemical Effects

Analysis of the bathymetric surveys of previous disposals at the upriver site (see
Appendix 1) has shown that the sand remains predominantly within the disposal area. After one
month, the effects of disposal are evident onsite and 300 meters downstream. This agrees with
calculations based on particle size, a fast river flow 0f 12,000 cfs, and a depth of 86.5 feet
(including mid-tide) at the disposal site for determining where deposit of the material would
occur. Based on these calculations, about 90% of the dredged material would settle out within
3,000 feet downstream of the in-river disposal site. Using a comparison of bathymetric means
(calcutations are included in Appendix 4), most survey areas exhibited fluctuations in average
depth over a 10 month time span. This fluctuation is reflective of the dynamic nature of the river

bottom.

The movement of sand through the water column will be an occasional and short-lived
phenomenon. All material to be disposed will quickly settle through the water column. River
bottom currents wiil also move the sand, to some extent, until it reaches equilibrium with the
Kennebec River's normal sand budget. Disposal off Jackknife Ledge is considered by the State
of Maine to be a beneficial use of the dredged material compared to disposal at the previously
use offshore site. The retention of the sands within the focal sediment budget represents a
minimal impact to the overall system.

Dredging operations cause sediment to be suspended in the water column. This results in a
sediment ptume in the river, typically present from the dredge site and decreasing in concentration as
sediment falls out of the water column as distance increases from the dredge site. Water quality studies
conducted using @ mechanic dredge in the vicinity of the Bath Iron Works (upstream from the proposed
project at Doubling Point) by Normandeau Associates in 1997 and 2001 indicate that this is a naturally
turbid area with naturaily eccurring fluctuations in turbidity. In 2001, Normandeau Associates
monitored water quality during dredging operations at Bath Iron Works. Pre-dredge total suspended
solids {TSS) levels ranged from 20-49 mglL. The maximum observed TSS levels during and after
dredging was 55 mglL. This level was recorded during an ebb tide, 50 fzet from the dredge. Additional
monitoring was conducted during dredging at the Pier 2 berthing area in 2002. Pre-dredge turbidity
ranged from 5.0-7.9 NTU with TSS values ranging from 12 -18 mgiL. During dredging, TSS ranged
from 24 to 43 mgll. While increased turbidity was experienced at a distance of 150 feet from the
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dredge, the highest concentrations were limited to the area within 50 feet of the dred ge (2009 BO, page
486},

Monitoring of twelve mechanical dredge operations in the Delaware River (Burton 1993) in 1992
indicated that sediment plumes have fully dissipated by 3300-feet from the dredge area. The Delaware
River study also indicated that mechanical dredging does not alter turbidity or dissolved oxygen to a
biologically significant degree and analysis did not reveal a consistent trend gf higher turbidity and lower
dissolved oxygen within the sediment plume.

Studies of the effects of turbid waters on fish suggest that concentrations of suspended solids can
reach thousands of milligrams per kiter before an acute toxic reaction is expected {(Burton 1993). The
studies reviewed by Burton demonstrated Iethal effects to fish at concentrations of 580 mg/L to
700,000mg/L depending on species. Sublethal effects have been observed at substantially lower turbidity
levels. For example, prey consumption was significantly lower for striped bass larvae tested at
concentrations of 200 and 500 mg/L compared to larvae exposed to 0 and 75 mg/L (Breitburg 1988 in
Burton 1993). Studies with striped bass adults showed that prespawners did not avoid concentrations
0f954 to 1,920 mg/L to reach spawning sites (Summerfelt and Moiser 1976 and Combs 1979 in Burton
1993). The Normandeau 2001 report identified five species in the Kennebec River for which TS$ toxicity
information was available. The most sensitive species reported was the four spine stickleback which
demonstrated less than 1% mortality after exposure to TSS levels of 100mg/L for 24 hours, Striped bass
showed some adverse blood chemistry effects after 8 hours of exposure to TSS levels of 336mg/L. While
there have been no directed studies on the effects of TSS on shortnose sturgeon, shortnose sturgeon
juveniles and adults are often documented in turbid water and Dadswell (1984) reports that shortnose
sturgeon are'more active under lowered Yight conditions, such as those in turbid waters.

As such, shortnose sturgeon are assumed to be as least as tolerant to suspended sediment as other
estuarine fish such as striped bass. {page 46 of Bath Iron Works, 2009 Biological Opinion from NMFS).

It should be noted that these studies were done with a mechanicat dredge, and not a
hopper dredge as will be used for this proposed project. However a hopper dredge will take less
time to complete the job, so any associated turbidity impacts will be for a shorter duration.

<) Biological Effects

Two concerns were raised by commerciaf shellfisherman during a public hearing heid in
Phippsburg, Maine on October 9, 1997 regarding the dredging and disposal of material at the
Doubling Point area. The first concern was that disposal of material at Doubling Point would
cause siltation of softshell clam flats tocated downstream. The clam flats are located in
Drummore Bay, near Parker Head, in Wyman Bay, and Atkins Bay. The second concern was
that the disturbance of dredged material would increase the fecal coliform levels in the water

causing the flats to be closed to shellfishing.

Discussions in the previous section show that the disposal of material at the in-river
disposal site would settle out before reaching the tip of Biuff Head. The tip of Biuff Head is
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located almost one and a half miles north of the nearest clam flat of concemn (Drummore Bay).
Based on the type of material to be dredged (sand vs. silt), and the distance of the disposal site
from the clam flats, no sedimentation from dredging and disposal activities is expected. This is
further confirmed by a previous investigation (Larson, 1982) which analyzed the downriver
sedimentation rates on five commercially viable intertidal clam flats. Alterations of sediment
characteristics on these intertidal flats would correspondingly alter the indigenous biota. Each
flat was measured at upper and lower intertidal stations three days prior, through one week after
dredging and disposal (October 5 through November 4, 1981). A total of six temporal
measurements at ten stations exhibited a decrease in sediment depth, not an increase. This
substrate fluctuation represents the dynamic nature of the Kennebec River bottom. The study did
not identify any relationship between dredging or disposal of dredged material and sedimentary
alterations on the Kennebec River clam flats,

Also, it might be expected that the amount of material carried downstream by the
Kennebec River from upland sources during spring runoft would be several orders of magnitude
greater than the amount of dredged material deposited near Doubling Point. If sedimentation of
the clam flats is not observed during the spring runoff period, then it is even more unlikely that
disposal of dredged material would cause sedimentation of the flats.

Concerns about increased fecal coliform levels can be partly addressed by the type of
material to be dredged. Contaminants, including bacteria, do not generally adhere to sand
particles due to the structure of sand. Recent investigations for the proposed Providence River
maintenance dredging project showed that based on the following tests, coliform would not be a
concern in Providence and should be less of a concern in the Kenaebec River. Samples taken
from Providence River were predominantly fine-grained muds (>85% silt-clay), which would be
expected to produce coliform ievels higher than those likely to occur in Kennebec River. In
addition, Providence River is influenced by sewage treatment plant effluent, combined sewer
cutfalls, riverine input and non-point pollution sources. Sediment samples were taken from both
the top of the sediment column and the fluff layer just above the sediment. Total coliform levels
in the fluff layer were 390 to 9300 per milliter. Levels observed in the sediment were 93 to 390
per miiliter. Using the highest (i.e. worst case) coliform level, 9300/m], three orders of
magnitude reduction in the initial value (to 9.3) would be necessary to eliminate concern, based
on a standard of [5 MPN (most probable number of coliform bacteria per 100/ml sample).

Based on extensive research and model development, it has been shown that this kind of
dilution is quickly achieved within about a few hundred yards Further dilution (another one or
two orders of magnitude)} beyend this distance would also occur. As a result, any concern for
resources located over a mile from the dredging and disposal sites should be minimal. Initial
levels in the Kennebec River should be considerably lower than those observed in the Providence
River. Therefore, any exceedance of the fecal coliform standard resulting from either dredging
or disposal activities is extremely unlikely. This is supported by the 1997 dredging/disposat
monitoring results conducted by Normandeau Associates and discussed above.

The clean sand being disposed is not expected to have any adverse impacts on adjacent
biota. The benthic organisms that have colonized the site since the previous disposal operation
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will be buried. Re-colonization is anticipated to occur within a few seasons of larval and adult
recruitment.

The turbidity plume resulting from the dredging operations, may create a temporary
barrier to finfish inhabiting the active dredging area. However, it is expected that most motile
pelagic and demersal finfish species will avoid the area of active dredging. It is possible that the
endangered shortnose sturgeon which feed off the bottom may be entrained in the dragarms of
the dredge if they are in the area during the dredging time frame This will be discussed further
below the section on Threatened and Endangered Species.

3) Threatened and Endangered Species

It is likely that the proposed dredging may have an effect on the shortnose sturgeon in the
Kennebec River. As noted previously, shortnose sturgeon have been known to occur in the
Doubling Point area during the summer and early fall, and the October 2003 dredging of this
area resulted in 5 takes, with 3 of them presumed lethal. At that time, the National Marine
Fisheries Service issued a Biololgical Opinion on the emergency dredging operation and
determined that the emergency action affected the Gulf of Maine DPS of Shortnose Sturgeon,
but did not jeopardize it. It was also found that mortality of sturgeon taken by the dredge could
be reduced by the removal of the protective screens on the intake, since two of the sturgeon that
had been taken after the screens were removed were released with only minor injuries, and were
therefore more likely to have survived. Therefore, aithough there may be interactions between
the dredge and shortnose sturgeon possibly resulting in lethal takes, it is presumed that these
would affect but not jeopardize the Gulf of Maine Distinct Population Segment of shortnose

sturgeon.

Recent population studies have shown a greater than 20% increase in the Kennebec River
shortnose sturgeon population {mentioned previously). Some of these studies have also shown
that there is movement of the Kennebec River Sturgeon between the Kennebec River and the
Penobscot River, located approximately 150 kilometers to the north east { Fernandes, 2008). In
order to move to this location, the sturgeon would need to move out of the Kennebec River
through the area of Popham Beach. Therefore, it is possible that shortnose sturgeon could be
found in the vicinity of Popham Beach during the time of active dredging. FHowever, as noted,
the increased population of shortnose sturgeon would further reduce the likelihood that any
incidental takes would jeopardize the shortnose sturgeon population. Prior to the proposed
dredging event, the National Marine Fisheries Service will issue their Conservation
Recommendations as well as an incidental take statement. The conservation recommendations
include methods for reducing interactions with sturgeon or mortality of sturgeon should
interactions occur. They also recommend and/or require that a trained observer be present on
board the dredge in order to menitor for the presence and/or taking of shortnose sturgeon. Given
the fact that there could be sturgeon near Popham Beach, it is possible that an observer be
present in this location as well. Therefore although it is possible that shortnose sturgeon takes
may occur during the August 2011 dredging, it is unlikely that these would cause jeopardy to the
Guif of Maine DPS of Shortnose Sturgeon in the Kennebec River. All conservation
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recommendations provided by the National Marine Fisheries Service wili be adhered to during
these dredging activities.

It is possible that terns may also be in the vicinity of Popham Beach during the time of
the proposed dredging. As discussed previously, the U.S. Fish and Wildlife Service has been
restoring nesting populations of common terns to Pond island at the mouth of the Kennebec
River, which is part of the Petit Manan National Wildlife Refuge with the goal of increasing the
endangered Roseate Tern population. Roseate terns are expected to recolonize the island once
the common tern population becomes established. Nesting season generally occurs from the
middle of May through the end of August. Therefore it is possible that some of these birds
could be nesting during the time of active dredging. However, coordination with the U.S. Fish
and Wildlife Service wili be conducted with recommendations adhered to. In addition, the
distance of the dredge area from the nesting sites is approximately one half mile, and therefore
this further reduces the likelihood of adversely affecting these nesting terns. Minimal impacts
from turbidity on prey fish for the birds is expected.

it should be noted that the 2003 Biological Opinion note that the existing dredging
window for shortnose sturgeon is between November 1 and March 30. However as noted the
proposed dredging will occur in August, outside of that recommended dredging window.

Spawning of sturgeon will occur well above the project area in freshwater.
Overwintering studies show adulls moving to an area in Merrymeeting Bay, which is upstream
of the project area. The Biological Assessment and Biological Opinion (see Appendix 5) state
that dredging and disposal operations in the Doubling Point reach in November 1 through April
30 may affect, but is not likely to jeopardize the continued existence of shortnose sturgeen. A
recent letter (November 29, 2000) indicated that a new dredge window of December 1 to March
1 is needed based on new information.

The proposed dredging is planned to occur in August, which is outside the recommended
dredging window. Based upon past information, it is possible that shortnose sturgeon may be in
the area. However, it should be noted that during the emergency dredging of Doubling Point
which occurred in October 0f 2003, there were five shortnose sturgeon takes with three of them
lethal. It was determined that these five takes may have affected but not jeopardized the
shortnose sturgeon population in the Kennebec River.

in the 2002 Biological Opinion, the National Marine Fisheries Service has recommended
a dredging window for the Doubling Point area from Novemeber 1 through March 30® of any
year, A take statement allowing the take of 4 sturgeon for any dredging event was also issued
with this Biological Opinion (See Appendix D).

foud
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4) Ecologicaily Significant Species

Most most anadromous and catadromous species in the Kennebec River (see Affected
Environment) are expected to actively avoid the dredging operations in the Kennebec River.
Spawning of finfish and larval recruitment of benthos oceurs primarily spring through summer.

5) Historical and Archeological Resources

The proposed maintenance dredging of the existing Federal navigation project in the
Kennebec River in the Vicinity of Bath, Maine and the disposal of the dredged material near
Jackknife Ledge and at the riverine disposal area north of Bluff Head, is unlikely to have an
effect upon any structure or site of historic, architectural, or archaeological significance as
defined by the National Historic Preservation Act of 1966, as amended. The Maine Historic
Preservation Commission in a letter dated September 24, 1997 has concurred with this finding.

6) Social and Economic Resources

The maintenance dredging of the Federal channet is not anticipated to have any negative
effects on social or economic resources. Positive effects for business would be accrued by
maintaining the project. This dredging will allow the river traffic to operate normally,
maintaining the accessibility of the Bath fron Works shipyard to deep draft vessels.

The proposed maintenance dredging of the congressionally authorized federal channel is
not expected to have a significant impact on minority or low income poputation, or any other
population in the United States. Additionally, the project would not create a disproportionate
environmental health or safety risk for children.

7) Essential Fish Habitat

The 1996 amendments to the Magnunson-Stevens Fishery Conservation Management

Act strengthen the ability of the National Marine Fisheries Service and the New England Fishery
Management Council to protect and conserve the habitat of marine, estuarine, and anadromous
finfish, mollusks, and crustaceans. This habitat is termed "essential fish habitat”, and is broadly
defined to include "those waters and substrate necessary to fish for spawning , breeding, feeding,
or growth to maturity.” Managed species listed for the 10' x 10* square of latitude and longitude
which includes Kennebec River are: Atlantic salmon, Atlantic cod, pollock, whiting, red hake,
white hake, winter flounder, yellowtail flounder, windowpane flounder, American plaice, ocean
pout, Atlantic halibut, Atlantic sea scallop, Atlantic sea herring, bluefish, Atlantic mackerel, and

bluefin tuna.

The following lists the managed species and their appropriate life stage history for the
designated 10" x 10’ square which includes the Gulf of Maine waters within the square within the
Sheepscot River and Bay, Montsweag Bay, Hockomock Bay, Sasanoa River and the Kennebec
River affecting the following: Isle of Springs, Boston Island, northwest Southport Island, Green
1sland, MacMahan Island, northern Arrowsic Island, Doubling Point, Back River, Robinhood,
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Maine, Knubble Bay, Goose Rock Passage, Wesport Island, Young Point, Chewonki Neck,
Phipps Peint, Woolwich, Maine, Bath, Maine, Ram Island, northern Lee Island, Indian Point,
Winsweag Creek, Burnt Jacket Channel, Lines Island, West Chops Point, and Chops Point.

Of the above species listed, the species that occur in the Kennebec River estuary (and
their fife stages) are as follows: Atlantic salmon (juveniles, adults), Atlantic cod (juvenile, adult),
Atlantic herring (larvae, juveniles, adults), ocean pout (eggs, larvae, juveniles, adults, spawning
adults), American plaice (eggs, larvae, juveniles, adults, spawning adults), pollock (juveniles),
red hake (juveniles, adults), white hake (juveniles, aduits), whiting (juveniles, adults),
windowpane flounder (eggs, larvae, juveniles, adults, spawning aduits), winter flounder {eggs,
larvae, juveniles, adults, spawning adults), yellowtail flounder (eggs, larvae), bluefish (juveniles,
adults), Atlantic mackerel (juveniles, adulits), Atlantic halibut (eggs, larvae, juveniles, adults,
spawning adults).

A description of the of the life histories of these species can be found in Appendix 6.
No significant impacts to EFH habitat or the above EFH species is expected based on the
following reasons. Dredging and disposal activities are not expected to impede the passage of
fish migrating up and down the Kennebec River due to the width of the river. The material to be
dredged is coarse grained (i.e. sand). This will limit the amount of turbidity in the river during
dredging and disposal activities. Coordination with the National Marine Fisheries Service is
being conducted to avoid and minimize impacts to EFH species in the vicinity of the proposed

dredging project.
8. Air Quality

U.S. Army Corps of Engineers guidance on air quality compliance is summarized in
Appendix C of the Corps Plagning Guidance Notebook (ER1105-2-100, Appendix C, Section C-
7, pg. C-47). Section 176 (c) of the Clean Air Act (CAA) requires that Federal agencies assure
that their activities are in conformance with Federally-approved CAA state implementation plans
for geographic areas designated as non-attainment and maintenance areas under the CAA. The
EPA General Conformity Rule to implement Section 176 (c) is found at 40 CFR Part 93.

Clean Air Act compliance, specifically with EPA’s General Conformity Rule, requires

that all Federal agencies, including Department of the Army, to review new actions and decide

whether the actions would worsen an existing NAAQS violation, cause a new NAAQS violation,

delay the SIP attainment schedule of the NAAQS, or otherwise contradict the State’s SIP.

The State of Maine is authorized by the EPA to administer its own air emissions

permit program, which is shaped by its State Implementation Plan (SIP). The SIP sets the basic

strategies for implementation, maintenance, and enforcement of the National Ambient Air

Quality Standards (NAAQS). The SIP is the federally enforceable plan that identifies how that

state will attain and/or maintain the primary and secondary National Ambient Air Quality

Standards (NAAQS) established by the EPA (U.S. Environmental Protection Agency, 2004). In

Maine, Federal actions must conform to the Mainc state implementation plan or

Federal implementation plan. For non-exempt activities, the Corps must evaluate and determine

if the proposed action (construction and operation) will generate air pollution emissions that

aggravate a non-attainment problem or jeopardize the maintenance status of the area for ozone.
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When the total direct and indirect emissions caused by the operation of the Federal action/facility
are less than threshold levels established in the rule (40 C.F.R. § 93.153), a Record of
Nonapplicability (RONA) is prepared and signed by the facility environmental coordinator.

8.1 General Conformity

The general conformity rule was designed to ensure that Federal actions do not impede
local efforts to control air polluticn. It is called a conformity rule because Federal agencies are
required to demonstrate that their actions "conform with" (i.e., do not undermine} the approved
SIP for their geographic area. However, this maintenance dred ging projéct is exempt from
performing a conformity review based on 40 CFR 93.153(¢)(2) The Jollowing actions which
would result in no emissions increase or an increase in emissions that is clearly de minimis: (ix)
Maintenance dredging and debris disposal where no new depths are required. applicable
permits are secured, and disposal will be at an approved disposal site. The dredging of the
Kennebec River Federal Navigation Channel falls into this category and is therefore exempt and
a RONA does not need to be prepared for this project.

9. Environmental Justice

Executive Order 12898, “Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations” require federal agencies to identify and address
disproportionately high and adverse human health or environmental effects of its program,
policies, and activities on minority and low-income populations in the U.S., including Native
Americans. The proposed action will not have any disproportionate high or adverse impacts on
minority or low-income populations, or any adverse short or long-term environmental justice
impacts because the proposed action will be dredging a Federal channel located in the waters of
the Kennebec River, with in river disposal of the dredged material a downstream of Bluff Head,
and nearshore disposal at Jackknife Ledge. There are no environmental justice populations

located in these areas.
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10. Protection of Children

Executive Order 13045 “Protection of Children from Environmental Health Risks and
Safety Risks™ seeks to protect children from disproportionately incurring environmental health
risks or safety risks that might arise as a result of Army policies, programs, activities and
standards. Environmental health risks and safety risks include risks to health and safety
attributable to products or substances that a child is likely to come in contact with or ingest.

The proposed project involves the maintenance dredging of an existing federal navigation
channel. Work will be done in the federal navigation channel, and therefore away from public
access and in adherence to navigational safety regulations. The dredged material is clean sand,
and therefore suitable for disposal at the designated disposal area. Therefore the activity is not
expected to disproportionatefy affect the safety of children, including negatively affecting
fisheries/shellfisheries resources, which could be consumed by children.

11. Actions Taken To Minimize Impacis:

The dredging will be conducted in accordance with any proposed construction windows
designed to minimize potential negative effects to shellfish and finfish resources in the disposat
areas as well as adhering to the conservation recommendations provided by the National Marine

Fisheries Service.

G. Coordination {(fo be updated)

This project was coordinated with state, local and federal agencies including the
Environmental Protection Agency; the U.S. Fish and Wildlife Service; the National Marine
Fisheries Service; the Maine Department of Environmental Protection; and the Maine State
Office of Historic Preservation (1997 project). A public notice was issued on February 20, 2002
that requested comments on future periodic maintenance dredging. Several letters were received
in response to the public notice for this project. The letters were opposed to dredging at Popham
Beach because they believe that lobster catches decline the year dredging occurs at Popham
Beach and in subsequent years. A suggestion was made to remove the juvenile lobsters prior to
dredging, as was done for the Portland Harbor project. Another letter was reccived that
expressed concern about erosion on Popham Beach. See the coordination section for a response
to these letters. A meeting was held with the locals to address these concerns. This coordination
assures compliance with the statutes, laws, and executive orders listed in the Section [

Compliance Table.
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I. COMPLIANCE WITH ENVIRONMENTAL FEDERAL STATUTES AND
EXECUTIVE ORDERS

Federal Statutes

1. Clean Water Act of 1977 (Federal Water Pollution Control Act Amendments of 1972) 33
US.C. 1251 et seq.

Compliance: A Section 404 (b)(1) Evaluation and Compliance Review have been incorporated
into this report. A State Water Quality Certification pursuant to Sectjon 401 of the Clean Water
Act was received on March 15, 2002.

2. Marine Protection, Research, and Sanctuaries Act of 1972, as amended, 33 U.S.C. 1401 et
seq.

Compliance: The disposal is for the purpose of beach nourishment, the action is being evaluated
by the 404 (b) (1) guidelines as described in 40 CFR 336.0 (b).

3. National Historic Preservation Act of 1966, as amended, 16 US.C. 470 ef seq.

Compliance: The project was coordinated with the State Historic Preservation Office to
determine whether historic or archaeological resources would be affected by the proposed

project.

4. Preservation of Historic and Archaeological Data Act of 1974, as amended, 16 U.S.C. 469 et
seq. This amends the Reservoir Salvage Act of 1960 (16 U.S.C.).

Compliance: Not Applicable; project does not require mitigation of historic or archaeological
resources.

5. Endangered Species Act of 1973, as amended, 16 U.S.C. 1531 et seq.
Compliance: Coordination with the U.S. Fish and Wildlife Service (FWS) yielded no formaj
consultation requirements pursuant to Section 7 of the Endangered Species Act. Formal

coordiration with the National Marine Fisherles Service (NMFS) under Section 7 of the
Endangered Species Act has occurred.

6. The Estuary Protection Act (16 US. C. 122]).
Compliance: Not applicable. This project is not being submitted to Congress.

7. Fish and Wildlife Coordination Act, as amended, 16 U.S.C. 661 ¢t seq.
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Compliance: Coordination with the F WS, NMFS and the appropriate State fish and wildlife
agencies signifies compliance with the Fish and Wildlife Act.

8. National Environmental Policy Act of 1969, as amended, 42 US.C. 4321 et seq.

Compliance: Preparation of this report signifies partial compliance with NEPA. Full
compliance shall be noted at the time the Finding of No Significant Impact is issued.

9. Wild and Scenic Rivers Act, as amended, 16 US.C. 1271 et seq.
Compliance: Not Applicable to this estuarine section of the Kennebec River.
10. Coastal Zone Management Act of 1972, as amended, 16 U.S.C. 1431 et seq.

Comphiance: A CZM consistency determination was received on March 15, 2002 from the State
which concurred that the proposed project is consistent, to the maximum extent practicable, with

the approved State CZM program.
11. Clean Air Act, as amended U.S.C. 7401 et seqg.

Compliance: Public notice of the availability of this report to the Regional Administrator of the
Enviropmental Protection Agency for review pursuant to Sections 176¢ and 309 of the Clean Air

Act signifies compliance.

12. Federal Water Project Recreation Act, as amended, 16 U.S.C. 4601-12 el seq.

Compliance: Not Applicable.
13. Land and Water Conservation Fund Act of 1963, as amended, 16 US.C. 4601-1.

Compliance: Public notice of the availability of this report to the National Park Service (NPS)
and the Office of Statewide Planning relative to the Federal and State comprehensive outdoor
recreation plans signifies compliance with this Act.

14. Rivers and Harbors Act of 1899, as amended, 33 U.S.C. 401 et seq.

Compliance: No requirements for Corps' projects or programs authorized by Congress. The
proposed maintenance dredging is included under the continuing authority of the Rivers and

Harbors Act.
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15. Watershed Protection and Flood Prevention Act, as amended, 16 U.S.C. 1001 et seq.

Comphiance: Not applicable.
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Executive Orders

1. Executive Order 11593, Protection and Enhancement of the Cultural Environment, May 13,
1971, (36 FR 8921, May 15, 1971).

Compliance: This order has been incorporated into the National Historic Preservation Act of
1980.

2. Executive Order 11988, Floodplain Management, 24 May 1977 amended by Executive Order
12148, 20 July 1979.

Compliance: Not applicable.

3. Executive order 11990, Protection of Wetlands, 24 May 1977.

Compliance: Not applicable.

4. Executive Order 12372, Intergovernmental Review of Federal Programs, July 14, 1982, (47
FR 3959, July 16, 1982).

Compliance: Not applicable.

5. Executive Order 12114, Environmental Effects Abroad of Major Federal Actions, 4 January
1979.

Compliance: Not applicable.
6. Executive Order 12898, Environmental Justice, 11 February 1994,

Compliance: Not applicable; project is not expected to have a significant impact on minority or
low income population, or any other population in the United States.

7. Executive Order 13045, Protection of Children from Environmental Health Risks and Safety
Risks, 21 April 1997.

Compliance: Not applicable; the project would not create a disproportionate environmental health
or safety risk for children.

Execative Memorandum
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1. Analysis of Impacts on Prime or Unique Agricultural Lands in implementing NEPA, 11
August 1980.

Compliance: Not applicable.
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Analysis of Survey Data
Kennebec River Disposal Site
Sagadahoc County, Maine
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1. Introduction

In 1981, the Corps of Engineers used an in-river disposal site, north of Bluff Head in the
Kennebec River of Sagadahoc County, Maine for the disposal of approximately 50,000 cubic
yards of sandy material. The disposal site was approximately 150 meters long by 150 meters
wide (the width of the federal channel). One month prior to disposal, the river in the general
vicinity of the disposal site was bathymetrically surveyed. The area was resurveyed immediately
after the completion of disposal operations and again ten months later. The data generated by
these three surveys is graphically displayed in Figures A1 through A10. To assist in the
interpretation of these surveys, analyses were performed as described below.

2. Purpose

The purpose of these analyses is (1) to define the Spatiél impacts of the disposal of
dredged material at this site and (2) to tdentify the temporal stability of the material disposed at
this site. This report describe comparisons of the survey data means for two (1 and 2) different

hypothesizes.

Survey data within the 150 meter wide channel area were grouped into four sites (see
Figure A1-A3), each 150 meters long, based on the disposal area (Site B) dimensions. Site A
was the survey area beginning 150 meters north of the disposal site, site B was the actual
disposal site, Site C was the 150 meter survey area adjacent to and downstream of the disposal
area, and Site D was the survey area adjacent to the downstream of Site C.

The survey times were:

T1 - October 6-9, 1981 (predisposal)
T2 - November 3, 1981 ( postdisposal}
T3 - September 16, 1982 (10 months postdisposal).

3. Results

Table Al lists the number of data points, average depth values, standard deviations and
sum of squares calculated for each survey site during the three time periods. Tables A2 and A3
list the average depths and total fluctuations in depths and the total fluctuation in depths between

survey times.
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4. Discussion
a. Disposal Impacts

The disposal of 50,000 cubic yards of dredged material at Site B in October 1981
produced an average site depth of 20.4 meters. This represents a significant change in site depth,
on average of 3.0 meters, when compared to the predisposal (T1) depth of 23.4 meters,.

North of the disposal site, there was no significant alteration in Site A’s survey depth.
Predisposal (T1) depth at this site was 22.3 meter, which deepened 0.1 meters after disposal

(T2).

South (downriver) of the disposal site, Site C exhibited a significant difference in
predisposal (T1) to postdisposal (T2} survey depths. This site shaliowed 1.5 meters from 23.9
meters at T1 to 22.4 meters at T2.

A change in depth was evident at Site D, 150 to 300 meters downstream of the disposal
site. The average depth of Site D shallowed 1.4 meters, from 21.5 meters to 20.1 meters. The
results of the disposal imparted a 3.0 meter change onsite, 1.5 meter change downstream and 1.4

meters at the site.

These analyses allow us to conclude the most of the impacts of disposal are confined to
Sites B, C, and D one month after discharge occurred. The 38,000 cubic meters of sand
decreased Site B average depths 3.0 meters a volume change of 67,500 cubic meters. It may
have been washed downstream during the one month period only 150 meters through Site C,
which sustained a 1.5 meter decrease in depth (33,750 cubic meters). Downriver from Site C,
depth alterations were less than 50% of the disposal and equivalent of Site C, shoaling 1.4 meters
(31,500 cubic meters). This indicated the disposal site has contained most of the 38,000 cubic
meters of sand and normal river fluctuations account for the 1.5 (Site C) and 1.4 meter (Site D)
shoals. Future directed surveys will allow statistical analyses of the volume and depth
fluctuation in the Kennebec River.

b. Temporal Stability

Comparison of the mean depth of the four survey sites at two points in time (T2 and T3)
does not constitute a definitive analysis of substrate stability. Table A3 lists the resulits for the
two sampling times. All survey stations except Site C {adjacent downstiream of the disposal site
for 150 meters) exhibited significant fluctuations in their average depth.

The disposal Site B deepened 1.7 meters over the 10 month T2 to T3 period. In
November 1981, it had 2 mean depth of 20.4 meters and in September 1982, this site had an
average depth of 22.1 meters.

.
2
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Site A. north of the disposal site, was found to be unaffected by disposal activity in 1981.
Atter the 10 month time lapse, there was a significant depth increase of 1.2 meters, from 22.4
meters deep in 1982 to 23.6 meters deep in 1982.

Site C, immediately south of the disposal point, did not experience a significant change in
average depth between T2 and T3. The 1981 average depth of 22.4 meters increased 0.6 meters
to 3.0m in 1982.

Site D), also unattected by disposal in 1981, exhibited the largest average depth ncrease
of the four survey sites between T2 and 173, The 20.1 meter 1981 average depth increased 2.1
meters to 22,1 meters in 1982,

The analysis of these sites from two discreet point in time only concludes that the bottom
of this portion of the Kenncbec River undergocs depth fluctuations. The only site to be at
approximately the same depth between survey times was Site C immediately downstream of the
disposal area. These two phenomena are not surprising given the dynamic nature of sand

substrates.

REFERENCES
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Table Al

Summary Statistics of Survey Data
(All depth values are in meters)

T1 T2 T3
(6-9 Oct 86) (3 Nov 86) {16 Sep 86)

Site A

= 165.0 142.0 163.0

X= 223 224 23.6

sd= 3.8 33 3.3

s.s.= 2368.16 172725 1764.18
Site B

n= 1640 164.0 164.0

X= 234 204 22.1

sd= 52 37 4.0

s.s.= 4407.52 2231.47 2608.0
Site C

n—= 158.0 157.0 169.0

X= 239 22.4 23.0

sd= 6.0 5.3 5.7

$.5.= 5652.0 4382.04 5458.32
Site D

n= {47.0 -168.0 168.0

X= 21.5 201 222

sd= 43 4.6 5.0

5.5.= 9334.9 11678.8 14074.7

where:  n= the number of survey points
x=the average depth of all n
s.d.= the standard deviation of the mean (n-1)
s.s. = the sum of the squares
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Table A2

Average Depth and Results for Survey Sites at the
Doubling Point Disposal Site of Kennebec River, Sagadahoc, Maine.

1. Disposal Impacts

Site A Site B Site C Site D
T1 depth (meters) 223 234 239 2157
T2 depth (meters)  22.4 20.4 22.4 20.1
Fluctuation (meters) +0.1 -3.0 -1.5 -1.4
Table A3

Average Depth and Results for Survey Sites at the
Doubling Point Disposal Site of Kennebee River, Sagadahoc, Maine.

I1. Temporal Stability

Site A Site B Site C Site D
T2 depth (meters) 224 204 224 20T
T3 depth (meters) 236 221 230 - 22.2
Fluctuation (meters) -+1.2 +1.7 +0.6 +2.1



Environmental Assessment for the Maintenance Dredging of the Kennebec River Federal Navigation Channel.
Preliminary Draft. Not for Public Release.

APPENDIX 2

Biological Reports for Kennebec River and Jackknife Ledge Disposal Site
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INTRODUCTION:

On May 1 and 2, 1986, intertidal rocky and sandflat biota and water chemistry were
samppled form the Kennebec River in Sagadahoc County, Maine. The purpose of this sampling
effort was to describe the affected environment in the vicinity of the Kennebec River Federal
channel. This sampling was performed to assist in the preparation of an Environmental
Assessment concerning impacts from the proposed maintenance dredging project at Doubling
Point {see Figure 1).

The water chemistry analyses were performed approximately 500 meters north of
Carlton Bridge (Figure 2). The intertidal biological sampling occurred between Doubling Point
and Bluff Head on the eastern shore of the river. The Kennebec River experiences a mean tidal
range of 1.9 meters at Bath, Maine in the vicinity of the sampling stations (43° 55" by 69° 49").
Current velocities flood 133.7 cm/sec (2.6 knots) 300" northwest by west and ebb 154.3 cm/sec
(3.0 knots) 127 degrees southeast by east in the dredging vicinity (43° 52.8' by 60 degrees
48.49. In the vicinity of the disposal site (43° 5.3’ by degrees 47.8") the maximum flood is
118.3 cm/sec 184 degrees (2.3 knots) 14 degrees north by east and ebbs a maximum of 145.3
cmy/sec 184 degrees southeast by east. Air temperature during sampling ranged from 14.0°
Celsius to 16.5° Celsius. Water temperature ranged from 11.5° Celsius to 14.0° Celsius and
salinity from 0.0 ppt to 3.5 ppt north of the project area (Table 1).

MATERIALS AND METHODS:

Sampling of the intertidal habitat occurred by placing three random 20cm by 20 cm
grids, one meter apart, on the substrate. All epifaunal organisms within the grid were excavated
to a depth of 20 em, where possible, and screened through a 1.0 mm sieve. Those organisms on
the screen were also enumerated. Where it was not possible to identify an organism in the field,
they were preserved in 10 % buffered formalin, labeled and returned to the laboratory for
identification. Field notes were made of the substrate, algal cover and waterfowl present

(Tables 2 and 3).

Two areas were sampled. Station [ was located in an intertidal, rocky habitat and
Station 2 on intertidal mudflat (Figure 3) habitat. The water chemistry station was located
approximately 500 meters north of the Cariton (Route 1) Bridge.

Temperature and salinity was measured by a Yeilow Springs Instrument Company
Model 33 salinometer at one meter intervals through the tidal cycle. Dissolved oxygen
concentrations were determined using a LaMotte Model EDO modified Winkler titration
method at 0.3 meters subsurface. A secchi disc was also used as an indication of water column

turbidity.
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CHEMICAL RESULTS:

The water temperature ranged form a high of 14.0°C at surface low tide to a low of 11.5°
C at surface high tide (see Table 1). Salinity was zero parts per thousand through ail tides except
mid-ebb. The 3.5 ppt salinity at mid-ebb proves the salt wedge does travel past the project area,
mixing with the river outflow. Dissolved oxygen approached saturation at all tides, usually
slightly less than saturation (within 1 ppm). Secchi depths ranged from 1.75 meters to 2.25
meters through the tidal cycle, indicative of riverine turbidity and the silt-load of the river from

spring runoff.
BIOLOGICAL:

The rocky lower intertidal areas along the Kennebec River contain various shelves and
fiats that accrue fine sand and silts. This bioclogical sampling occurred at two places. One was an
intertidal rocky area with silty sand and deposits among crevices and an upland gradation into a
narrow marsh (Spartina alterniflora and Distichlis spicata) to rock cliff shoreland. The second
was a crescent shaped sandy silt mudflat with a gradual slope through marsh (Spartina sp.) to
shoreland.

The rocky intertidal area was a heterogeneous environment. Shorelands were dominated
by eastern white pines, Pinus strobus; hemlock, Tsuga canadensis and northern hardwood
species. A vertical 3.5 meter drop down the rockface then sloped at approximately 30 degrees
for 3.3 meters to the low tide level of the river.

The intertidal slope from the base of the rock ¢fiff to the river was a mixture of marsh and
rock. The first 0.7 meters from the cliff was upland grasses. A 1.5 meter band of Phragmites
australis sloped from the grasses through a 0.5 meter band of Distichlis spicate and 0.5 meter
rock. A 4.7 meter band of Spartina alterniflora (an average of 257.3 culms per square meter)
then sloped to the Fucus vesiculosus and rocky low intertidal area where Station | was

established.

At Station 1 three epifaunal grids were excavated to 20cm where possible, the silty-sand
was mostly only 5-10cm deep over the rock ledge (see Table 2). This sandy substrate was
collecting in the crevices with Fucus vesiculosus cover. Additional algal cover present was
Enteromorpha intestinalis and Ulva lactuca. The algae harbored a crustacean population of
approximately 2,390.4/square meters gammarid amphipods; Gammarus lawrencianus. Two
herring gulls, Larus argentatus were observed foraging the river,

At Station 2 the three grids were devoid of epifaunal. Infaunal excavation and
subsequent screening through a 1.0mm screen recovered two (2) species (see Table 3). The soft-
shell clam, Mya arenaria, was present at approximate densities of 25.9/square meters with the
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polychaete, Nereis virens, also at 24.9/square meters. This area had approximately 15 cm of silty

sand overlaying gravel and rock ledge.
DISCUSSION:

WATER CHEMISTRY

Table 1 lists the measurements of water chemistry determinations organized by tidal
quarter. These measurements depict a riverine/estuarine interaction. The measurements were
made on May 1 and 2, 1986. This spring season is typified by increased freshwater runoff. The
results reflect a dominance of riverine influence at this upstream area from the proposed
dredging. The biota in the vicinity of the project area (both dredging and disposal), is estuarine.
Saline intrusion does occur through and above the dredging and disposal area.

In May, the river water was measured as having an 11.50 to [4°C range in temperature.
Salinity was measured north of the project as 3.5 ppt in the shallows. The "salt wedge" or deep
cold saline layer, can be expected to be greater than 3.5 ppt in the deeper river areas such as the
channel. Dissolved oxygen concentrations reflected some net oxygen consumption, but
generally approaches saturation; ranging 9.6ppm to 9.9ppm. Secchi determinations identified
riverine silt load contributing to turbidity with measurements of 1.75 to 3.25 meters.

BIOLOGICAL

The shorelands along the Kennebec River were mostly undeveloped forests dominated by
eastern white pines, Pinus strobus and hemlock, Tsuga canadensis. The banks of the river
consisted of rough vertical cliffs of approximately 4-8 meters in height.

The intertidal slope of the base of these cliffs formed narrow bands of marsh and rocky-
sandy crevice areas with algal growth. The marsh area was generally less than 10 meters wide.
The shoreland border of the marsh band was dominated by the common reed, Phragmites
australis, transitioning to a spikegrass, Distichlis spicata, high marsh and then to a cordgrass,
Spartina alterniflora (257.3 culms/square meters) border above the algal covered rocks in the
low intertidal areas.

The rocky lower intertidal area, sampled at Station 1 was dominated by the amphipod
Gammarus lawrencianus inhabiting the algal cover of the rock and sandfiiled crevices. The
dominant algae was the rockweed, Fucus vesiculosus. Additionally some sea lettuce, Ulva
lactuca and some hollow green weeds, Enteromorpha intestinalis, were present. The algal cover
with its associated crustaceans are probably significant forage at flood tides for river finfish.

Section 2 was located on a crescent shaped intertidal sandy mudflat. This area graded
from shoreland to marsh to mudflat over a 50 meter shelf. The mudflat was dominated by the
bivalve Mya arenaria (24.9/square meters) commonly called the softshell clam, and the
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polychaete Nereis virens (24.9/square meters), the clam worin. These densities are low, but may
reflect predation, harvesting, sample size, sieve size and/or scasonality.
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Water chemistry determinations for the Kennebec River on May 1 and 2, 1986.

Tide: Low

Date; 1 May 1986

Time: 12:00

Secchi disk (meters): 2.25

Preliminary Draft. Not for Public Release.

Table 1

Sagadahoc County, Bath, Maine.

Dissolved oxygen (0.3m) (ppm): 9.9

Surface
1 meter
2 meters

Temperature Salinity
°C 0/00 UMHOS/em
14.0 0
13.0 0
13.0 0

Conductance

[

ed e

=D WA

Tide: Mid-flood

Date: | May 1986

Time: 15:30

Scechi Disk (meters): 3.25

Dissolved oxygen (0.3m) (ppm): 9.6

Surface
1 meter
2 meters
3 meters

Temperature Salinity
°C0/00 UMHOS/em
13.0 0
13.0 0
13.0 0
13.0 0

Conductance

LA L waoLn
[ sl e Bl e e o]
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Tide: High

Date: | May 1986

Time: 18:13

Secchi disk (meters): 1.735
Dissolved oxygen (0.3m) (ppm): 9.9

Temperature Salinity Conductance

°C 0/00 UMHOS/em
Surface (1.5 0 120
1 meter 12.8 0 135
2 meters 13.0 ] 135
3 meters }3.0 H] 143
4 meters 13.0 0 145

Tide: Mid-chb
Date: 2 May 1986
Time: 09:13

Secchi disk (meters): 2.23
Dissolved oxvgen {0.3m) (ppm): 9.8

Temperature Salinity Conductance

°C 0/00 UMHOS/em
Surface 13.0 3.0 3800
| meter 12.5 3.5 3700
2 meters 2.5 3.3 3850
3 meters 12.5 35 3800
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Talble 2

Station [ - Species and densities of macrobenthic invertebrates from intertidal arcas of the
Kennebec River, Maine, May 1 and 2, 1986 (1.0 mm sicve).

Grid A Grid B Grid C Total/m’
Species
Phyilum Arthropoda
Class Crustacea
Gammarus lewrencianus 34 163 g1 2.3904

Comments: Three epifaunal grids were excavated to 20 cm where possible, mostly 5-10 cm to
ledge. Silty-sand in crevices among rock ledge with Fucus vesiculosus cover. Additional algae
was Enteromorpha intestinalis and Ulva lactuca. Shoreland falls 3.5m vertical (rock cliff) to a
narrow marsh. Marsh band has 4.7 meters of horizontal width dominated by Spartina
alterniflora 9, 18, 14, culms 20 cm grid proceeding shoreward from Station ! toward the rock
cliff. Shoreward of the Spartina alterniflora is a 0.5 meters of Phragmites austrulis and 0.7
meters of upland grass ending at the rock chiff. T'wo herring gulls Larus argentatus were
foraging the river.
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Table 3

Station 2 - Species and densitics of macrobenthic invertebrates from intertidal areas of the
Kennebec River, Maine. May 1 and 2, 1986 (1.0mm sicve)

Grid A Grid B Grid C Total/m’
Species
Phyllum Mollusca
Class Bivalvia
Myva arenaria 2 l 249
Phyllum Annelida
Class Polycheata
Nereis virens 1 2 249

Ni= Number if Individuals - 49.8/m?
Ns= Number of Species - 2

Comments:  Station 2 was established of the [ow tide line of a crescent shaped silty intertidal
sand flat. ‘There were no epifaunal organisms, the grids were excavated to approximately 15 cm
where gravel and rock ledge began. Rock headlands were [ocated on either point with a 50 meter
marsh/mudflat shelf to the shorcland.
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Table 4

Station 1 and 2 list species of macrobenthic invertebrates from intertidal areas of the Kennebec
River, Maine. May | and 2, 1986 (1.0mm sieve).

Species
Phyllum Mollusca
Class Bivalvia
Mya arenaria

Phylium Annelida
Class polychaeta
Nereis virens

Phyllum Arthropoda
Class Crustacea
Gammarus lawrencianus
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APPENDIX 2B

Biological Repart

Jackknife Ledge Nearshore
Disposal Site
Kennchec River, Maine

prepared by
William A. Flubbard
Marine Ecologist

6 July 1989
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INTRODUCTION:

On July 1989 five benthic samples were obtained from within the boundary of a proposed
nearshore disposal site at the mouth of the Kennebec River in Maine (See Figure 3 in EA). The
purpose of this sampling was to characterize the benthic ecology of the site. The sampling was
designed to allow a biological description of the impacted community and allow estimation of
recolonization time. Also of concemn was the presence or absence of commercially valuable
species ¢.g2. juvenile shellfish,

METHODOLOGY:

A commerceial fishing vessel outfitted with radar and loran positioned the grab at the center
(Station A); north (Station B); cast (Station (); west (Station D) and south {Station L) points of
the disposal site. A 0.04 square meter VanVeen grab sample was oblained at cach station. The
sample was visually and textually characterized, labeled and stored on deck.

A temperature and salinity profile was oblained using a Yellow Springs Instrument (YSI}
Model 33 salinometer at 5 meter intervals at the center of the site. The water clarity was measured
for a scechi depth. Dissolved oxygen concentrations were taken at surface (0.3) meters and
boftom using a modificd Winkler titration. A five minute plankton net deployment was performed
to characterize the surficial planktonic community.

At the dock, benthic samples were sieved 1n seawater using a 0.53mm screen. The contents
were then stained with rose bengal and preserved ina 10% buftered formalin and scawater
solution. All organisms were removed and microscopic tdentification were performed in the
laboratory.

RESUILTS:

Table ] is a species list of all organisms recovered. Table 2 through 6 list the raw data for
species densitics and field observations, with Table 7 presenting the average number of species
per meter. Table § lists those organisms representing the ten most dominant taxa, with %
dominance. Table 9 lists the waler quality parameters measurcd at the time of sampling.

DISCUSSION:

The benthic community of the nearshore dispesal site for the Kennebee River dredging
project was dominated by organisms adaptive to shifting sands. On a community level, the
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species guilds represent colonization stages of pioneering organisms on disturbed substrates.
Storm activity and littoral process are probably sufficient to define this type of community.

The averaged sampling results define a community of 37 species with a density of 18,360
organisims per square meter. The community was dominated by pioneering organism, of the
Oligochaete sp. {27.8%); and the polychaetes Prionospio steenstrupi (22.2%) and Capitella
cupitata 11.6% representing 61.6% of all organisms. The bivalve Nucula delphinodonta {9.6%),
a small clam called the "nut clam”, and the predatory polychaete Aricidea catherinae {8.6%)
were also abundant. The top ten numerically dominant species comprised 91.3% of all
organisms.

This community tvpe is probably a result of the winter storm disturbance and
recolonization of benthos. The spring recraitment of less dominant species and the low energy
of summer storms potentially account for the high species number (37). This type of community
will quickly recolonize any disturbed area if the grain size after disturbance 1s not excessively
different.

[~



Environmental Assessment for the Maintenance Dredping of the Kennebec River Federal Navigation Channel.
Preliminary Draft. Not for Public Release.

TARBLE 1. Specics List of Benthic Macreinvertebrates in VanVeen Grab Samples (0.04)
from the Kennebec River, Maine Nearshore Disposal Site (0.5mm sieve}.
Cnidaria
Anthenaria sp.
Nemotoda
Nemuotode A
Mollusca
Gastropoda
Buceinum undatum
Bivalvia
Nucula delphinodonta
Thyasira sp.
Moacoma sp. (Juv.)
Annelida

Polychaeta
Phyifodoce maculata
Harmaothoe moorei
Nephtys incisa
Exogone hebes
Euchone rubracincta
Capitella capitata
Clymeneila torquata
Sternapsis scutaia
Scolelepis squarmata
Pygospio elegans
Prionospio steenstrupt
Polydora socialis
Spiophanes bombyx
Aricidea catheringe
Ophelina acuminata
Northria conchylega
Lumbrineris tenuiy
Tharyx acutus
Pherus plumosa
Fuchone rehrocinatuy
Oligochaeta
Ohgochacta A
Arthropoda
Diastalys quadrispinosa
Pagearus acadianus
Chiridowea tuftsi
Cyathura politu
Ampelisca macrocephalu
Corophinm bonelli
Capreila seplentrionalis
Stenothoe gallensis
Echinodermata
Strongylocentrotus droebachiensis
Eckincrachnius parma

]
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Total number of individuals = Ni - 3,758
Total number of specics =Ns—= 37
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TABLE 2. Species List of Benthic Macroinvertebrates in VanVeen Grab Samples (0.04)
from the Kenncbec River, Maine Nearshore Disposal Site (0.5mm sieve).
STATION 4 #igrab

Cnidaria
ATHRENALIA SP.ovivrier et e ece e emsra e e sspa cecesa s i s e sns e ans e
Nemotoda
Nemotode Ao SRUTTUUURIURROE
Mollusea
Gaswopoda
Bucoinum undaium. . ..o 2
Bivalvia
Nucwula delphinodonta ... oo 12
THYGNIFQ SPvoevem oo ebs s 00 2
Macoma sp. (juv)
Polychaeta
Phyllodoce maculata. .o 2
Flarmothoe moorel ...t 1
NEPRIYS IACISU oo oerveccecti e ecnne s
FXOGONE ReBOS ..o 6
Euchone rubracincta
Capitella capitata ... .. e o A6
Clymenella forguatt.. . ..o 2
Sternupsis sculeda
SeOlelepis SGUAMEIEL ..o ocvreemcecreainrsveeinesnsa e
Pygospio elogans
PrOnOSpio SICERSIFUDI ... oo oeme e eeecvsenaeese D
Polvdora socialis
Spiophanes BOmbYX__... !
AFicideq catheringe. ... .oeoeecceeeeeei e v ireeesieneree e | 360
Opheling acuminata
Nothria concaylega
Lumbrineris tenuis
THAFVE QOUIES.. ooeeeiieeveeciereeee e ieeee e s v nnsne 3
Pherus plumosa
Fuchone rubrocinatus
Oligochaeta
ONEZOCHABLL Aottt 450
Arthropoda
Fiastalvs guadrispinosa.. .. s 2
Pagarus acadianus
Chiridotea rufisi
Cvathura POIIG v e e e e i0
Ampelisca macrocephala... ... et e 3
Corophium bonelli
Caprella septentrionolis
Stenothoe gallensis
Echinodemata
Strongviocenirotus drocbachuensis
Echingrachnins parma o 15

LA



Envirgnmental Assessment for the Maintenance Dredging of the Kennebec River Federal Navigation Channel.
Preliminary Draft. Not for Public Release.

Total number of individuals = Ni = 788
Totul number of species  =Ns 21
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TABLE 3. Species L.ist of Benthic Macroinvertebrates in VanVceen Grab Samples (0.04)
from the Kenncbec River, Muine Nearshore Disposal Site (0.3mm sieve).
STATION B it/grab

Cnidaria
Anthenaria sp.
Nemotoda
Nemotode A,
Mollusea
Gastropoda
Buccinum undatum
Bivalvia
Nucula delphinodomta.... . .. e e e 9
THYGSIFG SP
Afgcoma sp. (Juv.)

Annelida
Polychaeta

Phyllodoce mavaudata. ... ..o 4
fHarmothoe moorei
Nephtys incisa....... e e e e e
Exogone hebeS ... e 4
Euchone rubracincta
Capitella capital@. .. ... i 51
Clymenella worguata. ... ..
Sternapsis scutata
Scolelepis squamata. ... ...l e P 18
Pygospio elegans
Prionospio $teenstPlipi. ... ... . o coeoeerieeeeen . 22
Paolvdora socialis
Spiophanes bombyx ... ...
Aricidea catheringe. ...
{Ipheling acuminata
Nothria conchylega, .. ... . ]
Lumbrineris tenuis
Tharyx arutus. ... ... .. e 68
FPherusa plumosa
Fuchone rubrocinatus
OUEOCHABIE A A9

Arthropoda
Diastalys quadrispinosa. . . L . . o
Pagarus acudianus
Chliridotea tufts
Cyathura polita. ... s 10
Amgelisca macrocephala . L MW
Corophium bonelli
Caprellu septentrionalis
Stenothoe gallensis

Echinodermata
Strongylocentraties drogbachiensis ...
Echingracanius parma ... e e s e
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Total number of individuals = Ni- 634
Total number of species -~ Ns= 19
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TABLE 4. Specics List of Benthic Macroinvertebrates in VanVeen Grab Samples (0.04)
from the Kennebec River, Maine Nearshore Disposal Site (0.5 mm sieve).
STATION C #/grab
Cnidaria
Arnthenaria sp.
Nemotodi
INBIMOEOOE AL e e e s e e s 6
Mollusca
Crastropoda
Buccinum undatum
Bivalvia
Nucula delphinodonia
Macoma sp. (Juv}
Annelida
Polychaeta
Phvifodoce maculata .. L 4
Fiurmothoe moorel
Nephivs Incisa.. .. 4
Exogone hebes ... oo .36
Fuchone rubracincta............. et e e s {
Capitella capitata.... ... .o L2
Clymenella torquata.............. o s .75
Stornapsis SCHIGIT. .. i e 1
Scolelepis squamater ... ... D
Pygospio elegans
Prionospio steenstrupi.......... .. .26
Folvdora soctalis
Spiophanes bombyx........... .l
Aricidea catheringe.. ... . 40
Ophelina acuminata
Nothria conevlega,. . L L L 1
Lumbrinaris tenuis
TRGryX GCUENS. ol e e e e 20
Pherusa plumosa
Fuchone rubrocmarus., . ... oo e e
Ohgotheala A e 145
Arthropoda
Diastalys quadrispinosa. ... .. A2
Pervarus acadianus
Chiridotea tufisi
Cyatbura polita....... ... ... ............9
Ampelisca macrocephala.... .. 23
Corophivm bonelli_ .l e 34
Caprella sepientrionalis
Stenothoe gallensis. ... 3
Echinodermaia

Strongylocenirotus drocbachiensis

Fchinarac ARINS PAFM oo e
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Total number of individuals = Ni =476
Total number of species  =Ns= 22
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Environmenial Assessment for the Maintenance Dredging of the Kennebec River Federal Navigation Channel,
Preliminary Draft. Not for Public Release.

TABLE 5. Species List of Benthic Macroinvertebrates in VanVeen Grab Samples (0.04)
from the Kennebee River, Maine Nearshore Disposal Site (0.5 mm sieve}.
STATION D #fgrab

Cnidaria
Anthenaria sp.
Nemoioda
B 14 103 1o e = U USROS
Mollusca
Gastropoda
Buccinum undafiin. ... s 1
Bivalvia
Nucwula delphinodonta.......coiian e 123
Thyagirg spo.....
Macoma Sp. (JUV. )

Annelida
Polychaeta

Phyllodoce maculata
Harmothor moorel
Nephnes incisae ... oo e e e
Fxagone hebes. ... ... e 0T
Fuchone rubracinci
Capitefla capitata. ... . .. 291
Clymenella torgquata. ... ...
Mernapsis sculata
Scolelepis squamata ... ... oo o s o B
Pygospio efegans
Prionospio steenstrupl .
Polydora socialis. ... ... .. el
Spiophanes bombyx
Aricidea cotReriRae. ... e e 2
Opheling acuminata
Nothria conchyivea
Lumbrineris tenuis
THAFYX QENIUS. s o e et eee e O
FPRertsa PIUROSU. oot
Fuchene rehrocinatus
EIgochaeta Ao L2

Arthropoda
Digstalys quadrispinosa.......
Pagarus acadianus..... ...
Chiridote@ QST oo i e 1
Cyvathura polita
Ampelisca macrocephala. ... .. 14
Corophium bonelli .. ..
Caprefla septentrionalis... ... ...
Stenothoe galiensis

Echinodermata
Strongylocentrotus drovbachiensis... ... . 2
Echinarachnivs parma

11
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Total number of individuals = Ni 741
Total number of species  =Ns 23



Environmental Assessment for the Maintenance Dredging of the Kennebec River Federal Navigation Channel,
Preliminary Draft. Not for Public Release.

TABLEG. Species List of Benthic Macroinvertebrates in VanVecn Grab Samples (0.04)
from the Kennebec River, Maine Nearshore Disposal Site (0.5 mm sicve).
STATIONE Zfgrab
Cridarma
Anthenaria sp.
Nemotoda
NEMIOIOE Aot e e e sae b e e 13
Mollusca
Gustropoda
Buccinum wnedatum. .o e i e
Bivalvia
Nucula delphinodonta. ... .. ... .. ... ... ... 208
Thyagira sp.
Macoma sp. (juv)
Annelida
Polychaeta
Phyliodove macwlata, ... .. 8
Harmothoe moorei ... viveee v e e |
Nephtys iMCISa ... s e B
Exogone hebes. ... oo 3
Euchone rubracincia
Cupitela capifatt. . et 23
Clemenelld orguata ... e e 14
Sternapsis SO ..o i e b
Scolelepis SGUAMAIA | oot e e e 34
Pygospio eleg@ns. ... e e 3
Prionospio SeeRsSIFUPL. ... e 734
Polvdora socialis
Spiophanes bombyx.. ... L2
Aricidea catherinae. ... B
Opheling acuminat@.. ... o e e 21
Nothria conchylena
Lumbrineris omuis . e e L 14
TRUFYX GCRLUS. ... oooovt o et e e e
Pherusa plumosa
Ewchone rubrocineatus
Olgochactit Ao e 4
Arthropoda
Diastalyvs quadrispinosa
Pogarus acadianus
Churidotea tuftsi
Cyuthura polila
Ampelisca macrocephal@ ... 3
Corophium bonelfi . |
Caprefla septentrionalis
Stenothoe gallonsis
Echinodermara

Sorongvlocentrotus droebuchiensis
Echinarachnius parma
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Total number of individuals = Wi = 1,099
Total nuinber of species  =Ns= 21



Environmental Assessment for the Maintenance Dredging of the Kennebec River Federal Navigation Channel
Preliminary Draft. Not for Public Release.

TABLE 7. Average Benthic Macreinvertebrates Densities in VanVeen Grab Samples {0.04)
from the Kennebec River, Maine Disposal Site (0.5 mm sieve). Number/meter

Cnidaria
Anthenaria sp.......wen. eetermeemeemeae e s 10
Nemotoda
Nemotode Ao veree s 453
Mollusca
Gastropoda
Buceinam undaiitm. .............cooeevievieeeeeesnn e eeeseneeneenenn 20
Bivalvia
Nucula delphinodonta. ..o L,760
Thyasira sp
Macoma SP. UV et e e e 5

Annelida
Polychaeta

Phyiledoce maculata.......... SRS URUSTRURDRURIO - ¢
Harmothoe moorei............. PR L ¢
NEPALYS TRCISAueeviceece e seceeenines e § 1O
Exagone Hebes. ...
Euchone rubracincta .. ...
Capitella capitata.................viiviiiiie i
Clymenella torquater.................ccocoovcoiiiieonniiiiiicicicican,
Sternapsis scutalq..............
Scolelepis squamata. ...
PYgospio elegaans.........cocviicii e
Prionospio Steenstrupi.........cocccevvveieienccnncicceece e 070
Polydora secialis.........coveveicei i L0
Spiophanes bombyx.....
Aricidae catheringe. .............cooveveeoiiiii
Ophelina acuminagta..._.._._.. ... 105
Nothria conchylega. ...
Lumbrineris 1eHUIS. .......cccoooovscovivvenescrrenesne s e e TO
TRAVYX QCUTHS o ecerec it D 2D
Pherusa plumosa............
Evwchone rubracinatus.........cc.ooeecei et 3
Oligochaeta
Olgochaeta Ao et s s e e 5,005

Arthropoda

Diastalys quadrispinosa............ccccoociioiiiinnccinniarn e 283
Pagarus acadiantis.. ... .

Chiridotea tuftsi........
Cyathura polita................
Ampelisca macrocephal@............ccooiviii i
Corophium bonelli. ... ...
Caprella septentrionalis......
Strenothoe gallensis. ...

Echinodermata
Strongylocentrotus droebachiensis. ... 35
EehinaraCARIuS PAFM........cccvoi et 100
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Total number of individuals =Ni = 18,360
Total number of species =Ns= 37
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Environmental Assessment for the Maintenance Dredging of the Kennebec River Federal Navigation Channel,
Preliminary Draft. Not for Public Release.

TABLE 8. Dominant Macrobenthic Organisms from the Kennebec River, Maine Nearshore
Disposal Site (0.5mm sieve)

Dominance % Total Ni Cumulative %
Rank
. Oligochaete sp. 27.8% 27.8%
2. Prionospio steenstrupi 22.2% 50.0%
3. Cupitella sp. 11.6% 61.6%
4. Nucula delphinodonia 9.6% 71.2%
5. Aricidea catherinae B8.6% 79.8%
6. Tharyx acufus 2.9% 82.7%
7. Chmenella torquaia 2.8% 85.5%
8. Scolelepis squamata 2.0% 87.5%
9. kxogone hehes 2.1% 89.6%
10. Thyasira sp. 1.7% 91.3%

Total Nt = 18,360 orgztnisms,-"m2
Total Ns = 37
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Environmental Assessment for the Maintenance Predging of the Kennebec River Federal Navigation Channel,
Preliminary Draft. Not for Public Release.

TABLE 9. Low tide Water Column Parameters for the Jackknife Ledge Disposal Site off

Kennebec River, Maine. 6 July 1989.

Secchi 2.5m/3.0m=2.75m

Depth Temperature {°C)
Surface 15

im 13

Sm 12.5

I0m 11.5

Loran Coordinates:  43424.7 69461.2

Sea State: Calm, dense fog, rain previous day.

18

Dissoived Oxygen (ppm)

9.2

10.2
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APPENDIX 4
A Summary of
Side-scan Sonar Survey of the

Jackknife [.edge Area for the
Nearshere Disposal Site

Performed by:

The
Mainc Geological Survey Unit
Department of Conservation

Mr. Stephen M., Dickson

September 1989
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The Maine Geological Survey Unit have mapped surficial geology in the region of
Jackknife Ledge. The following diagram was supplied to New England Drvision by Mr. Stephen
M. Dickson. (Lctter dated 14 September 1989). Photocopies of the side-scan sonar records are
available for viewing at NED.

The equipment used was a EG and G SMS 260, slant range correcied stde scan sonar.

The results substantiated the sandy nature of the area among intermittent ledge
outcropping and associated gravelly scour arcas.



Environmental Assessment for the Maintenance Dredging of the Kennebec River Federal Navigation Channel.
Preliminary Draft. Not for Public Relrase.

DEPARTMENT OIF CONSERVATION
Telephone (207) 289-2801

September 14, 1989

Mr. Wiiliam Hubbard

U.S. Army Corps of Engineers, NED
424 Trapelo Road

Waltham, MA 02254-9149

[Dear M. Hubbard:

Enclosed please find photocopies of the side scan sonar records recently taken at the
Tackknife Ledge dredged materials disposal site near Popham Beach and the mouth of the
Kenncbec River. The trackline navigation 1s also enclosed.

! have interpreted the records and mapped the surficial geology of the region. The side
scan interpretation map is enclosed. For you information the equipment used was an EG&G
SMS 260, slant range corrected side scan sonar. Due to currents in the area the axial distances
{along the ship track) may be scaled incorrectly. Proportioning between time marks helps to
alieviate this problem.

If vou have further queslions about the data or procedures please feel free to contact me.
We hope that this and further studies will aid in the proper management of dredged materials in

coastal Maine.

Sincerely,

Stephen M. Dickson
Marine Geologist

Enclosures
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Coordination
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Appendix 6

Life Histories of Species
Inhabiting the Essential Fish Habitat of the Kennebec River
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Atlantic Salmon {(Safmo salar)

Juveniles: Bottom habitats of shallow gravel/cobble riffles interspersed with deeper riffles and
pools in rivers and estuaries. Generally, the following conditions exist where Atlantic salmon
parr are found: clean. well-oxygenated fresh water, water lcmperatures below 25° C, water
depths between 10 cm and 61 ¢m, and water velocities between 30 and 92 cm per second. As
they grow, parr transform into smolts. Atlantic salmon smolts require access downstream to
make their way to the ocean. Upon entering the sea, "post-smolts” become pelagic and range
from Long [sland Sound north to the Labrador Sea.

Adults: For adult Atlantic salmon retumning to spawn, habitats with resting and helding pools in
rivers and estuaries. Returning Atlantic salmon require access to their natal streams and access
to the spawning grounds. Generally, the following conditions exist where returning Atlantic
salmon adults are found migrating to the spawning grounds: water temperatures below 22.8° C,
and dissolved oxygen above 5 ppm. Oceanic adult Atlantic salmon are primarily pelagic and
range from the waters of the Continental Shelf off southern New England north throughout the

Gulf of Maine.

Atlantic cod (Gadus morhua) —
Juveniles: Botiom habitats with a suhstrate of cobble or gravel i the Gulf of Maine, Georges

Bank, and the eastern portion of the Continental Shelf off southern New Ingland. Generally, the
following conditions exist where cod juveniles found: water temperatures below 20° C, water
depths from 25 to 75 meters. and a salinity range from 30-35%o.

Adults: Bottom habitats with a substrate of rocks, pebbles, or gravel in the Gulf of Maine,
Georges Bank, southern New England, and the middle Atlantic south to Delaware Bay.
Generally, the following conditions exist where cod adults are found: water temperatures below
10° ¢, water depths from 10 to 150 meters, and a wide range of oceanic salinitics.

Pollock (Pollachius virens) -

Juveniles: Bottom habitats with aquatic vegetation or a substrate of sand. mud or rocks in the
Gulf of Maine and Georges Bank. Generally, the following conditions exist where pollock
Juveniles are found: water temperatures below 18° C, water depths from 0 to 250 meters, and

salinities between 29-32%o.

Whiting (Merluccius bilincaris) —

Juveniles: Bottom habitats of all substrate types in the Gulf of Maine, on Georges Bank. the
Continental Shelf off southern New England, and the middle Atlantic south to Cape Hatteras.
Generally, the following conditions exist where most whiting juveniles are found: water
temperatures below 21° C, water depths from 20 to 270 meters, and salinities greater than 20%o.

Adults: Bottom habutats of all substrate types in the Gult of Maine, on Georges Bank, the
Continental Shelf off southern New England, and the middie Atlantic south to Cape Hatteras.
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Generally, the following conditions exist where most whiting juveniles are found; water
temperatures below 21° C, water depths from 20 to 270 meters, and salinities greater than 20%o.

Red hake (Urophycis chuss) —

Juveniles: Bottom habitats with a substrate of shell fragments, including areas with an
abundance of live scatlops, in the Guif of Maine, on Georges Bank, the Continental Shelf off
southern New England, and the middle Atlantic south to Cape Hatteras. Generally, the following
conditions exist where red hake juveniles are found: water temperatures below 16° C, depths less

than 100 meters and a salinity range from 31 - 33%o.

Adults: Bottom habitats in depressions with a substrate of sand and mud in the Guif of Maine,
on Georges Bank, the Continental Shelf off southern New England, and the middle Atlantic
south to Cape Hatteras. Generally, the following conditions exist where red hake aduits are
found: water temperatures below 12 ° C, depths from 10 to 130 meters, and a salinity range from

33 - 34%.

White hake (Urophveis tenuis) —

Juveniles: Pelagic stage — Pelagic waters of the Gulf of Maine, the southern edge of Georges
Bank, and southern New England to the middle Atlantic. White hake juveniles in the pelagic
stage are most often observed from May through September. Demersal stage — Bottom habitats
with seagrass beds or a substrate of mud or fine-grained sand in the Guif of Maine, the southern
edge of Georges Bank, and southern New England to the middle Atlantic. Generally, the
following conditions exist where white hake juveniles are found: water temperatures below 19°

C and depths from 5 - 225 meter.

Adults: Bottom habitats with a substrate of mud or fine-grained sand in the Gulf of Maine, the
southern edge of Georges Bank, and southern New England to the middle Atlantic. Generally,
the following conditions exist where white hake adults are found: water temperatures below 14°

C and depths from 3 - 325 meter.

Winter flounder (Pleuronectes americanus) —

Eggs: Bottom habitats with a substrate of sand, muddy sand, mud, and gravel on Georges Bank,
the inshore areas of the Gulf of Maine, southern New England, and the middle Atlantic south to
the Delaware Bay. Generally, the following conditions exist where winter flounder eggs are
found: water temperatures below 10° C, salinities between 10 - 30%o and water depths less than
5 meters. On Georges Bank, winter flounder eggs are generally found in water less than 8° C,
and less than 90 meters deep. Winter flounder eggs are often observed from February to June

with a peak in April on Georges Bank.

Larvae: Pelagic and bottom waters of Georges Bank, the inshore areas of the Gulf of Maine,
southern New England, and the middle Atiantic south to the Delaware Bay. Generally, the
following conditions exist where winter flounder larvae are found: sea surface temperatures less
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than 157 C, salinities between 4 - 30%o, and water depths less than six meters. On Georges Bank,
winter flounder larvae are generally found in water less than 8° C, and less than 90 meters deep.
Winter flounder larvac are often observed from March to July with peaks 1n April and May on

Georges Bank.

Juveniles: Young-of-the-Year: Bottom habitats with a substrate of mud or fine-grained sand on
Georges Bank, the inshore areas of the Gull of Maine, southern New England and the middle
Atlantic south to the Dclaware Bay. Generally, the following conditions exist where winter
flounder yvoung-of-the-year are found: water temperatures below 28° C, and depths from 0.1 — 10
meters, and salinities between 5 - 33%0. Age 1 + Juveniles: Bottom habitats with a substrate of
mud or fine-grained sand on Georges Bank, the inshore areas of the Gulf of Maine, southern
New England and the middle Atlantic south to the Delaware Bay. Generally, the following
conditions exist where juvenile winter flounder are found: water temperatures below 23° C, and
depths from | — 50 meters, and salinities between 10 - 30%o.

Adults: Bottom habitats mncluding estuaries with a substrate of mud, sand und gravel on Georges
Bank, the inshore arcas of the Gulf of Maine, southern New FEngland and the middie Atlantic
south to the Delaware Bay. Generally, the fotllowing conditions exist where adult winter
flounder are found: water temperatures below 25° C, and depths from 1 - 100 meters, and

salinities between 15 - 33%o.

Spawning Adults: Bottom habitats including estuarics with a substrate of sand, muddy sand,
mud. and gravel on Georges Bank, the inshore arcas of the Gult of Maine. southern New
fingland and the middle Atlantic south (o the Delaware Bay. Generally, the following conditions
exist where spawning adult winter flounder are found: water temperatures below 15° C, depths
less than 6 meters, except on Georges Bank where they spawn as deep as 80 meters, and
salinities 3.5 - 36%0. Winter flounder are most ofien observed spawning during the months of

February to June.

Yellowtail flounder (Pleuronectes ferrugined) -

Eggs: Surface waters of Georges Bank, Massachusetts Bay, Cape Cod Bay, and the southern
New England continental shelf south to Delaware Bay. Generally, the following conditions exist
where vellowtail eggs are found: sea surface temperatures below 15° C, water depths from 30 -
90 meters and a salinity range from 32.4 — 33.5%0. Yellowtail flounder cggs are most often
obscrved during the months from mid-March to July, with peaks in April to June in southern
New England.

Larvae: Surface waters of Georges Bank, Massachusetts Bay, Cape Cod Bay, the southern New
England shelf and throughout the middle Atlantic south to the Chesapeake Bay. (enerally, the
following conditions cxist where yellowtail larvae are found: sea surface temperatures below 17°
C, water depths from 10 — 90 meters, and a salinity range from 32.4 — 33.5%.. YeHowtail
flounder larvae are most often observed from March through April in the New York bight and
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from May through July in scuthern New England and southeastern Georges Bank.

Windowpane flounder (Scopthalmus aguosus) -

Eggs: Surface waters around the perimeter of the Gulf of Maine, on Georges Bank, southern
New England, and the middie Atlantic south to Cape Hatteras. Gengrally, the fotlowing
conditions exist where windowpane floundcr eggs are found: sea surface temperatures less than
20° C. water depths Jess than 70 meters. Windowpane flounder eggs are often obscrved from
February to November with peaks in May and October in the middle Atlantic and July through
August on Georges Bank.

Larvae: Pelagic waters around the perimeter of the Gulf of Maine, on Georges Bank, southern
New England, and the middie Atlantic south to Cape Hatteras. Generally, the following
conditions exist where windowplane flounder larvac are lound: sea surtace temperatures less
than 20° C, water depths less than 70 meters. Windowpane flounder larvae are often observed
from February to November with peaks in May and October in the middle Atlantic and July
through August on Georges Bank.

Juveniles: Bottom habitats with a substrate of mud or fine-grained sand around the perimeter of
the Gulf of Maine, on Georges Bank, southern New Lingland and the middle Atlantic south to
Cape Hatteras. Generally, the following conditions exist where windowpane flounder juveniles
are found: water temperatures below 25° C, water depths from | — 100 meters, and a salinity
range from 3.5 - 36%e.

Adults: Bottom habitats with a substrate of mud or fine-grained sand around the perimeter of the
Ciulf of Maine, on Georges Bank, southern New England and the middle Atlantic south to the
Virginta-North Carolina border. (Generally, the following conditions exist where windowpane
{lounder adults are found: water temperatures below 26.8° C, water depths from 1 - 75 meters,
and salinities between 3.5 - 36%o.

Spawning Adults: Bottom habitats with a substrate of mud or fine-grained sand in the Gulf of
Maine. Georges Bank, southern New England and the middle Atlantic south to the Virginia-
North Carolina border. Generally, the foliowing conditions exist where spawning windowpane
flounder adults are found: water temperatures below 21° €. water depths from 1 — 75 meters, and
salinities between 5.3 - 36%.. Windowpane floundcr are most often observed spawning during
the months February -- December with a peak in May in the middle Atlantic.

American plaice (Hippoglossoides platessoides) —

Eaogs: Surface waters of the Gulf of Maine and Georges Bank. Generally, the following
conditions exist where most American plaice cggs are found: sea surface temperatures below 12°
C, water depths between 30 and 90 meters and a wide range of salinities. American plaice eggs
are observed all year in the Gulf of Maine, but only from December through June on Georges
Bank, with peaks in both areas in April and May.
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L.arvae: Surface waters of the Gulf of Maine, Georges Bank and southern New England.
Generally, the following conditions exist where most American plaice larvae are found: sea
surface temperatures below 14° C, water depths between 30 and 130 meters and a wide range of
salinitics. American plaice larvae are observed between January and August, with peaks in April
and May.

Juveniles: Bottom habitats with fine-grained sediments or a substrate of sand or gravel in the
Gulf of Maine. Generally, the followin% conditions exist where most American plaice juveniles

are found: water temperatures below |7° C, water depths betwceen 45 and 150 meters, and a
wide range of salinities.

Adults: Bottom habitats with fine-grained sediments or a substrate of sand or gravel in the Gulf
of Maine and Georges Bank. Generally, the following conditions exist where most American
plaice adults are found: water temperatures below 17° C, water depths between 45 and 175
meters, and a wide range of salinities.

Spawning Adults: Bottom habitats of all substrate types in the Gulf of Maine and Georges
Bank. Generally, the following conditions exist where most spawning American plaice adults
are found: water temperatures below 14° C, water depths less than 0 meters, and a wide range
of salinities. Spawning begins in March and continues through June.

QOcean pout (Macrogoarces americanus) -

Eggs: Bottom habitats in the Gulf of Maine, Georges Bank, southern New England and the
middie Atiantic south to Delaware Bay. Due to low fecundity, relatively few eggs (<4,200) are
laid in gelatinous masses, generally in hard bottom sheltered nests, holes, or crevices where they
are guarded by either female or both parents. Generally, the following conditions exist where
ocean pout eggs are found: water temperatures below 10” C, depths less than 50 meters, and
salinity range from 32 — 34%o. Ocean pout cgg development takes two to three months during

late fall and winter.

Larvae: Boutom habitats in the Gulf of Mainc, Georges Bank, southern New England and the
middle Atlantic south to Delaware Bay. Larvae are relatively advanced, in development and are
believed to remain in close proximity to hard bottom nesting areas. Generally, the conditions
exist where ocean pout larvae are found: sea surface temperatures below 10° C, depths less than
50 metcers, and salinities greater than 23%e. (cean pout larvae are most oficn observed from late
tall through spring.

Juveniles: Bottom habitats, often smooth bottom near rocks or algae ia the Gulf of Maine,
Georges Bank, southern New England and the middle Atlantic south to Delaware Bay.
Generally, the following conditions exist where ocean pout juveniles are found: water
temperatures below 14° C. depths less than 80 meters, and salinities greater than 25%a.
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Adults: Bottom habitats in the Gulf of Maine, Georges Bank, southem New England and the
middle Atlantic south to Dclaware Bay. Generally, the following conditions exist where ocean
pout adults are found: water temperatures below 15°C, depths less than 110 meters, and a
salinity range from 32 — 34%..

Spawning Adults: Bottom habitats with a hard botiom substrate, including artificial reefs and
shipwrecks, in the Guif of Maine, Georges Bank, southemn New England and the middle Atlantic
south to Delaware Bay. Generally, the following conditions exist where spawning occan pout
adults are found: water temperatures below 10° C, depths less than 50 meters, and a salinity
range from 32 — 34%.. Ocean pout spawn from late summer through early winter, with peaks in
September and Qctober.

Atlantic halibut (Hippoglosus lippoglossus) -

Eggs: Pelagic waters to the sea {loor of the Guif of Maine and Georges Bank. Generally, the
following conditions exist where Atlantic halibut cggs are found: water temperatures between 4
and 7° C, water depths less than 700 meters, and salinities less than 35%.. Atlantic halibut eges
are observed between late fall and early spring, with peaks in November and December.

Larvae: Surface waters of the Gulf of Maine and Georges Bank. Generally, the following
conditions exist where Atlantic halibut larvae are found: salinitics between 30 and 33%e.

Juveniles: Bottom habitats with a substrate of sand, gravel, or clay in the Gulf of Maine and
Georges Bank. Generaliy, the following conditions exist where Atlantic halibut juveniles are
found: water temperatures above 2° C. water depths from 20 - 60 meters.

Adults: Bottom habitats with a substrate of sand, gravel, or ¢lay in the Gulf of Maine and
Georges Bank. Generally, the following conditions exist where Atlantic halibut adults are found:
water temperatures below 13.6° C, water depths from 100 - 700 meters, and salinities betwceen

30.4 - 35.3%o,

Spawning Adults: Bottom habitats with a substrate of soft mud, clay. sand, or gravel in the Gulf
of Maine and Georges Bank, as well as rough or rocky bottom locations along the slopes of the
outer banks. Generally, the following conditions exist where spawning Atlantic halibut adults
are found: water temperatures below 7° C, water depths less than 700 meters, and salinities less
than 35%o. Atlantic halibut arc most often observed spawning between late fall and early spring,
with peaks in November and December.

Atlantic sea herring (Clupea harengus) -
Larvae: Pelagic waters in the Gulif of Maine, Georges Bank, and southermn New England that

comprise 90% of the obscrved range of Atlantic herring larvae. (enerally, the following
conditions exist where Atlantic herring larvae are found: sea surface temperatures below 167 C,
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water depths trom 30 - 90 meters, and saiinities around 32%.. Atlantic herring larvae are
observed between August and April, with peaks from September through November.

Juveniles: Pelagic waters and bottom habitats in the Gulf of Maine, Georges Bank, southern
New England and the middle Atlantic south to Cape Hatteras. Generally, the following
conditions exist where Atlantic herring juveniles are found: water temperatures below 107 C,
water depths from 15 - 135 meters, and salinity range from 26 to 32%o.

Adults: Pelagic waters and bottom babitats in the Gulf of Maine, Georges Bank, southern New
England and the middle Atlantic south to Cape Hatteras. Generally, the fotloewing conditions
exist where Atlantic herring adults are found: water temperatures below 10° C, water depths
from 20 - 130 meters, and salinities above 28%..

Bluefish (Pomuatomuy saltatrix)
Juveniles: 1) North of Cape Hatteras, pelagic waters found over the Continental Shelf (from the

coast out to the limits of the EEZ) from Nantucket Island, Massachusetts south to Cape Hatteras,
in the highest 90% of the arca where juvenile bluefish are collected in the NEFSC trawl survey;
2) south of Capc Hatteras, 100% of the pelagic waters over the Continental Shelf (from the coast
out to the eastern wall of the Guif Stream) through Key West, Florida; 3) the "stope sea” and
Gulf Strcam Between latitudes 29° 00 N and 40 00 N: and 43 all major estuaries between
Penobscot Bay, Maine and St. Johns River, Florida. Generally, juvenile bluefish occur in North
Atlantic estuaries from Junie through October, mid-Atlantic estuarics from May through October,
and south Atlantic estuaries March through December, within the "mixing” and "seawater” zone.,
Distribution of juventiles by temperature, salinity, and depth over the Continental Shelf is
undescribed.

Adults: 1) North of Cape Hatteras, over the Continental Shelf (from the coast out to the limits of
the EEZ). from Cape Cod Bay, Massachusetts south to Cape Hatteras, in the highest 90% of the
area where adult bluefish were coliccted in the NEFSC trawl survey; 2} south ot Cape Hatteras,
100% of the pelagic waters over the Contintenal Shelf {from the coast out to the eastern wall of
the Gulf Stream) through Key West, Florida; and all major estuaries between Penobscot Bay,
Maine and St. Johns River, Florida. Adult bluefish are found in North Atlantic estuaries from
June through October, mid-Atlantic estuaries from April through October, and south Atlantic
estuaries from May through January in the "mixing" and "seawater” zones. Bluefish adults arc
highly migratory and distribution varies seasonally and according to the size of the individuals
comnprising the schools. Bluetfish are gencrally found in normal shelf salinities (=25 ppt).

Atlantic mackerel (Scomber scombrus) -

Juveniles: EFH is the pelagic water found over the Continental Shelf (from the coast out to the
limits of the EEZ), from the Guif of Maine through Cape Hatteras, North Carolina in arcas that
encompass the highest 73% of the catch where juvenile Atlantic mackerel were collected in the
NEFSC trawl surveys. EFH is also the "mixing" and /or "seawater” portions of all the cstuaries
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where Atlantic mackerel are "common™, "abundant”, or "highly abundant” on the Atlantic coast,
from Passamaquaddy Bay, Maine to James River, Virginia. Generally, juveniles Atlantic
mackerel are coliected from shore to 1050 feet and temperatures between 39° F and 72° F.

Adults: EFH is the pelagic water found over the Continental Shelf {from the coast out to the
limits of the ELZ), from the Guif of Matne through Cape Hatteras, North Carolina in areas that
encompass the highest 75% of the catch where adult Atlantic mackerel were collected in the
NEFSC trawl surveys. EFH is also the "mixing" and for "seawater” portions of all the estuarics
where Atlantic mackerel are "common”, "abundant™, or "highly abundant™ on the Atlantic coast,
from Passamaquaddy Bay, Maine to James River, Virginia. Generaily, adult Atlantic mackerel
are collected from shore to 1,250 feet and temperatures between 39° Fand 61° F.



Finding of No Significant Impact

This EA covers the proposed dredging of two portions of the 27-foot deep Kennebec
River, Maine Federal navigation channel during August of 201 1. Shoaling of the channel has
reduced the controlling depth to 19.7 feet in some areas of the channel, and is hindering the safe
passage U.S. Navy vessels scheduled to transit the channel. Dredging of the channel is necessary
in order to transit the U.S. Navy Destroyer the U.S.S, SPRUANCE which is scheduled to depart
from Bath Iron Works on September !, 2011. Work will be performed by a hopper dredge and
take about two weeks to complete. A mechanical dredge is not the preferred method due to the
currents in the Kennebeo River and the additional time that will be required for this type of
dredge to complete the work. The proposed work will involve the removal of about 70,000 cubtc
vards (cy} of sand. Approximately 50,000 cy will be removed from the Doubling Point area, and
approximately 20,000 cy from the arca near Popham Beach. Due to the critical need to move the
ship on the scheduled date, it will be necessary to dredge the channel outside November 1 —
April 30 dredging window that was reccommended by the Nationil Marine Fisheries Service to
minimize impacts to the endangered shortnose sturgeon.

Material dredged from the Doubling Point area will be disposed of at the previously used
disposal site north of Bluff Head in about 95 to 100 feet of water. Matenial dredged from the
Popham Beach area will be disposed at a 500 yard circular disposal site located about 0.4
nautical miles south of Jackknife Ledge in depths of about 40 to 50 feet below ML W (See
Figures | and 2 in Environmental Asscssment).

This assessment has been prepared in accordance with the National Environmental Policy
Act of 1969 and ull applicable environmental statutes and executive orders. My determination is
based upon the information contained in the Eovironmental Assessment and the following
considerations.

a). The project will not significantly adverscly affect any state or federal rare, threatened
or endangcred species pursuant to the Endangered Species Act. A Biological Assessment and
Bivlogical Opinion were prepared for shortnose sturgeen in 1997 and a Biological Opinion for
the 2003 cmergency dredging was prepared in 2004, That Biological Opinion, and additional
coordination with the National Marine Fisheries Scrvice, stated that the proposed project may
affect. but not jeopardize the continued existence of the endangered Kennebec River SNS
popuiation or species as a whole (i.e. no jeopardy decision). The project is alse not expected to
jeopardize the Kennebec River population of the Gulf of Maine Distinct Population Segment
(GOM DPS) of Atlantic salmon (Saimo salar). since the work will conducted away from the
freshwater spawning areas, and generally cutside of the migration periods for spawning adults
and down migrating smeolts and post spawning adults. Coordination with the National Marine
Fisheries Service (NMFES) for this species is i progress.
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b). Based on historic and recent grain size analyses, material at the project site is ¢lean
sand and will have no significant adverse effect upon existing water quality in the dredging or
disposal arcas.

¢). A temporary impact will be caused by removal of benthic organisms from the Federal
channel by dredging operations, and by burial with deposition of sediments at the disposal sites.
These organisms will be replaced by recolonization from adjacent areas and larval recruitment
within 2 or 3 years.

d). Dredging and disposal opcrations will cause minimal turbidity and sedimentation
increases in the immediate vicinity of the project area. These cffects will be of short duration,
with turbidity impacts ceasing upon project compietion.

¢). As aresult of coordination with the State Historic Prescrvation Office, no cultural
resources are expected to be impacted by the proposed dredging or disposal activities.

f). Coordination with the National Marine Fisherics Service will continue on issues
related to Essential Fish Habitat tor long-term approvals, and future dredging actions will be
based on this planuing and consuitation.

Based on my review and evaluation of the environmental effects as presented in the
Environmental Assessment, | have determined that the maintenance dredging of the Kennebec
River in August, 2611 is not a major Federal action significantly affecting the quality of the
human environment. It is my determination thercfore that this project is exempt from
requirements to prepare an Environmental Impact Statement.

Phillip T. Feir
Colonel, Corps of Engincers
District Enginecr

I_)alc
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NEW ENGLAND DISTRICT
U.S. ARMY CORPS OF ENGINEERS, WALTHAM, MA
CLEAN WATER ACT SECTION 404 (b) (1) EVALUATION

PROJECT:  Kennebec River Maintenance Dredging
PROJECT MANAGER: William Kavanaugh PHONE NO.: (978) 318-8328
FORM COMPLETED BY: Kenneth Levitt PHONE NO.: (978) 318-8114

PROJECT DESCRIPTION:

This project involves maintenance dredging in two portions of the 27-{oot decp Kennebee
River, Maine Federal navigation channel during August of 2011, Shoaling of the channel has
reduced the controlling depth to 19.7” in some areas of the channel, and is hindering the safe
passage U.S. Navy vessels scheduled to transit the channel. Dredging of the channel is necessary
in order to transit the U.S. Navy Destroyer the U.S.8. SPRUANCE which 1s scheduled to depart
from Bath Iron Works on September 1, 2011, Work will be performed by a hopper dredge and
take about two weeks to complete. A mechanical dredge is not the preferred method due to the
currents in the Kenncbec River and the additional time that will be required for this type of
dredge to complete the work. The proposed work will involve the removal of about 70,000 cubic
yards (cy) of sand. Approximately 50,000 cy will be removed from the Doubling Point area, and
approximately 20,000 cv from the area near Pophara Beach. Due to the critical need to move the
ship on the scheduled date, it will be necessary to dredge the channel outside of the November 1-
April 30 dredging window that was recommended by the National Marine Fisheries Service to
minimize impact to the endangered shorinose sturgeon.

Material dredged from the Doubling Point area will be disposed of at the previously used
disposal site north of Bluft Head in about 95 to 100 feet of water. Maternial dredged {rom the
Popham Beach area will be disposed at a 500 yard circular disposal site located about 0.4
nautical miles south of Jackknife [.edge in depths of about 40 to 30 feet below MLW. The
amount of sand to be dredged, length of time to remove the material, time of year restrictions and
tyvpe of dredge may vary from vear to yvear. Dredging is expecied to be needed every two to five
years to maintain the transist of U.S. Navy vessels to and from the Bath Iron Works.
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NEW ENGLAND DISTRICT
U.S. ARMY CORPS OF ENGINEERS, CONCORD, MA
EVALUATION OF CLEAN WATER ACT SECTION 404 (B) (1) GUIDELINES

PROJECT: Maintenance Dredging of the Kennebec River Federal Navigation Channel

Review of Compliance (Section 230.10(a) (d)).

a.  The discharge represents the least environmentally damaging practicable
alternative. The activity associated with the discharge must have direct aceess or
proximity to, or be located in the aquatic ecosystem to {ulfill its basic purpose.

Y, G
YES NO

b.  The activity does not appear to:
1) viclate applicable state water quality standards or eftluent standards prohibited
under Section 307 of the CWA;
2) jeopardize the existence of Federally listed threatened and endangered specics
or their critical habitat; and
3} violate requirements of any Federally designated marine sanctuary.
X
YES NO

C. The activity will not cause or contribute to significant degradation of waters of the
U.S. including adverse etlects on human health. Life stages of organisms
dependent on the aquatic ccosystem, ecosystemn diversity, productivity and
stability, and recreational, aesthetic, and cconomic values.

X
YES NO
—

d. Appropriate and practicable steps have been taken to minimize potential adverse
impacts of the discharge on the aquatic ecosystem.

YES NO
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Technical Evaluation Iactors (Subparts CF).
Not
N/A  Sigmf- Signif-
icant  icant
a.  Potential Impacts on Physical and Chemical
Characteristics of the Aquatic Ecosystem (Subpart C).
1) Substrate. .0
2) Suspended particulates/turbidity. X
3) Water, D, O
4) Current patterns and water circulation. : X ©
3) Normal water fluctuations. P X L
6) Salinity gradients. .
b.  Potential Impacts on Biological Characteristics of the
Aquatic Ecosystem (Subpart D).
1) Threatened and endangered species. X
2) Fish, crustaceans, mollusks and other aguatic
organisms in the food web. T X
3) Other wildlife. _ i X
c. Potential Impacts on Special Aquatic Sites (Subpart |).
1) Sanctuaries and refuges. . S
2) Wetlands. X
3 Mud flats. X
4) Vegetated shallows. X :
3) Coral reefs. X :
6) Riffle and pool complexes. X ¢
d.  Potential Effects on Human Use Characteristics (Subpart ).
1} Municipal and private water supplies. X
2 Recreational and commercial fisheries. : X
3) Watcr-related recreation. X
4) Aesthetics. : X
33 Parks. national and historic monuments, national

seashores. wildemess areas, research sites, and
similfar preserves. X
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Evaluation and 1esting (Subpart G}

a. The following information has been considered 1n evaluating the biological
availability of possible contaminants in dredged or fill material.

1) Physical characteristics .. ... ... .o i ir i X
2) Hydrography in relation to known or

anticipated sources of contaminants .. ... ... ... .. XS
3) Results from previous testing of the

materials or similar materiai in the

vicinity of the project . ... . ... ... .. ... X
4) Known, significant sources of

persistent pesticides from

land runoff or percolation . .. .. ... ... L oo
3) Spill records for petroleum products or

designated hazardous substunces (Section 311 of CWAY ... ... .
) Public records of significant introduction of contaminants

from industries, municipalitics. or othersources . ... ... ... Ll
7) Known existence of substantial material deposits of substances

which could be released in harmful quantities to the

aquatic environment by man-induced discharge activities .. .. .....0
) Other sources (specify) ..o o X

[.ist appropriate references.
Kennebee River Bnvironmental Assessment
b. An cvaluation of the appropriate information in 3a above indicates that there is

reason to believe the proposed dredge or fill material is not a carrier of contaminants. Or
that levels of contaminants are substantively similar at extraction and disposal sites and
not likely to require constraints. The material meets the testing exclusion criteria.

I, G
YES NO
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Disposal Site Delincation (Section 2301 [(f)).

a. The following factors, as appropriate, have been considered in evaluating the
disposal site.

] Depth of water at disposal site . ... . ... XS
2) Current velocity. direction. and variability at disposal site .. .. .. .. . Xt
3 Degreeof turbulence .. ... .. . i o X
H Water column stratiflcation . . . . oot e XS
3) Discharge vessel speed and direction . ... ... .. oL X
0} Ratcof discharge .. ... i e X
7) Dredge material characteristics (constituents, amount,

and type of material, settling velocities) ... ..o oo o oL X:
8) Number of discharges perunitoftime .. ... ... .. L. X:
9 Other factors affecting rates and patterns of mixing (specify) . ... X

List appropriate references.

Refer to the Kennebec River Environmental Assessmennt.

b. An cvaluation of the appropriate factors in 4a above indicates that the disposal sites
and/or size of mixing zone are acceptable.

X

YES NO

Actions To Minimize Adverse Lffects (Subpart H).
All appropriate and practicable steps have been taken, through application of

recommendation of Section 230.7(0-230.77 1o ensure minimal adverse effects of the
proposed discharge. '

List actions taken.

Conservation recommendations issued by the National Marine Fisherivs Service for the
for the protection of the endangered shortnose sturgeon and Atlantic salmon will be
followed, including the use of endangered species observers on the hopper dredge,
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6. Factual Determination (Section 230.11).

A review of appropriate information as identified in items 2 - 5 above indicates that there
1s minimal potential for short or long term covironmentai effects of the proposed
discharge as related to:

a. Physical substrate YES - X : NO :
b. Water circulation. tluctuation and salinity YES : X : NO :
o Suspended particulates/turbidity YES : X 1 NO
d. Contaminant availability YES ¢ X 1 NO
e. Aquat.ic ecosystem structure, function, and YES - X 0 NO
organisms
f. Proposed disposal site YES : X : NO .
. Cumulative effects on the aquatic ecosystem YES : X : NO ¢
h. Secondary effects on the aquatic ecosystem YES : X : NO :
7. Findings of compliance or non-comphliance.

The proposed disposal site for discharge of dredged or {1l material complies with
th(, Section 404 (by (1) guidefines . .. .. ... ... .. .. ... .. s (X

Date Phillip T. Feir
Colonel, Corps of Engineers
District Engineer
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