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FOREWORD

This feasibility report presents a recommended plan and detailed alternatives
for navigation improvements at Mobile Harbor, Alabama. All plans are com-
pared based on October 1978 cost and benefit data. The cost and benefits of
the recommended plan have been updated to August 1980 price levels and con-
struction time shown as four and one~half years. This information is avail-

able in attachment 1 of the Summary Report.
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SUMMARY REPORT
MOBILE HARBOR, ALABAMA
FEASIBILITY REPORT

CHANNEL DEEPENING FOR NAVIGATION

INTRODUCTION

Dredging to nrovide a navigation channel ‘n Mobile Bay and Mobile
River began as a result of enactment of the River and Harbor Act of
20 May 1826 by the U.S5. {ongress. During the pericd 1826 to 1857, a
channel 10 feet deep was dredged through the shoals in Mobile B8ay up
to the city of Mobile. Subsequently, further mecdifications to the
channel ware authorized and the original Federal project was enlarged
by the addition of the Arlington, Garrows Bend, and Hollingets Island
Channels within the bay, a channel into Chickasaw Creek from the
Mobile River, and maintenance snagging ia Three Mile Creek. The most
recent main channel modification to be constracted was authorized by
the River and Harbor Act of 3 September 1954 and provided a 40-foot
depth and 400-foot width in Mobile Bay to t-e mouth of Mobile River
and a 40-foot depth in Mobile River to the highway bridge, the width
varying from 400 to 775 feet. The Senare Public Works Committee on
16 July 1970 and the House Public Works Committee on 15 December
1970, under provisions of Section 201 of the 1965 Flood Contrc 2t,
authorized a 40~ by 4 O0-foot channel, branching from the main ship

channel and extending through a land cut to the Theodore Industrial



Park. The Theodore Ship Channel was reauthorized in the Water
Resources Develupment Act of 1976 and construction was initiated

23 October 1973 on the barge channel extension and 9 April 1979 on the
deep draft cha-ael. Recent changes in both vessel characteristics and
commodity movements indicate that modifications to the harhor are
necessary to maintain efficient, safe and economical operatiens.
Hence, this study was undercaken to determine the need znd jusrifica-
tion for modifying the existing preject. The study area is shown on

Plate 1.

STUDY AUTHORITY

Responding to the problems cited above and recognizing the
national economic importance of deep-draft ports and their facilities,
the Public Works Committee, United $tates House of Representatives,
adopted a resolution on 24 June 1965 requesting that the Board of
Engineers for Rivers and Harbors determine the advisability of

modifying Mobile Harbor.

SCGPE OF THE STUDY

This study considered the need for modifications to the existing
Federal project at Mobile Harbor, including the authorized improve-
ments for the Theodore Ship Channel, to acccmmodate present and
prospective commerce. Plans were formulated to meet both identified
navigation needs as well as other water-related problems. Through a
screening process, the better plans were identified and associated
costs and benefits therefor were estimated. An assessment was also
made of the economic, envircnmental and social impacts of the alterna~
tive plans. Depth and detail of the study were commensurate with the
level »f cunsideration given to the particular plan and the objective

of selecting the most suitable overall plan and determining its
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feasibility and acceptability. The existing Federal project, detailed
alternatives and the recommended plan for improvement ar= shown on

Plates 1 through 5.

STUDY PARTICIPANTS AND COORDINATION

The Corps of Engineers was responsible for the conduct and coordi-
nation of the study, the formulation of plans, and the nreparation of
this feasibility report. The study was coordinated with appropriate
Federal, State and local agenciles, includiag the U.5. Fish and Wwild-
life Service, ¥r -ircamental Protection Agency, National Marine
Figheries Service, Alabama State Docks Department, Alabama Devslopment
0ffice, Alabama Coastal Area Board, Alabama Department of Conservation
and Natural Resourcas, and the South Alabamz Regional Planning
Commissfon. The Disr~ict Eangineer formed the Mobile Harbor Advisory
Committee. 7his committee re;resented the varied interests in lhe
local area and offered an objective review of data and study results.
in addition, public meetings were held on 25 April 1967, 22 Jainuary
1974, 12 November 1975, 22 November 1976, and on 31 July 1579 to give
interested parties an .:.portunity to express their views and opinions
regarding the proposed modificaricns. Additional workshnp meetings
were held with interested Federal and State agencies and individuals
fto address specific study needs and issues as they arvse. Also, a
technical committee was formed in June 1971 of State and rederal
agencies to analyze dredging in Mobile Bay and condurt a baseline

environmental study. Their final report was published in July 1973.

OTHER STUDIES

Ten reports have been prepared on Mobile Harbor, The first was

printed as House Document Humber 1763, 64th Congress, 2d Session. The



following reports are the most recent ones, beginning with the report

that recommended the existing Federal praject dimensions.

The report published as House Document Number 74, B3rd Congress,
lst Session, recommended modification of the existing project to
provide a 42- by 600-foot channel about 1.5 miles long across Mobile
Bar; a 40- by 400-~foot channel in Mobile Bay to the mouth of Mobile
River; a 40-foot channel in Mobile River to the Cochrame Bridge,
varying in width from 500 to 775 feet; and several branch channels,
turning basins and anchorages. The improvement was authorized by the
River and Harbor Act approved 3 September 1954. The improvements were
compieted in 1965.

Az noted earlier, studies to consider additional Federal modifica-
tions for Mobii. Harbor were authorized in 1965. At the request of
local 1interests to expedite consideration for Federal development of
the Theodore Ship Channel, the Chief of Engineers authorized an
interim report limited to coasideration of those improvements on
6 ifarch 1968. Pursuant to an interim report recommendation, Senate
Public Works Committee on 16 July 1970 and the House Public Works
Committee on 15 December 1970, under provisions of Section 201 of the
1965 Flood Control Act, authorized a 40— by 400~foot channel, branch~
ing from the main Mobile Bay Ship Channel and extending through a land
cut to the Theodore Industrial Park with an anchorage area ai the
shoreline. During preconstruction planning for these improvements, a
shoreline turning basin and a 6000-foot barge channel extension were
also included in the plan for lmprovement. The modified plan was
reauthorized by the Congress in October 1976 and construction is

currently being performed.



THE REPORT AND STUDY PROCESS

This report has been arranged as a main report with five appen-
dixes. The main report is a nontechnical presentation of the feasi-
bility study for considered modifications and includes a description
of the study area; a discussion of the problems and needs; the formu-—
lation of plans for satisfying those needs; a summary of economic
studies showing the benefits, costs and justification; a delineation
of plan responsibilities in terms of Federal and non~Federal contri-
butions; a summary of environmental, social and economic impacts; and
recommendations for implementing the selected plan. Appendixes 1
through 4 present the Draft Environmental Impact Statement, the
Section 404(b) Evaluation, the pertinent correspondence which repre-
sents the Public Views and Responses, and the Figh and Wilc. ife
Coordination Act Report, respectively. Appendix 5 presents the

techriical support data for material discussed in the main report.



PROBLEM IDENTIFICATION

The problems and needs examined relate to Mobile Harbor's ability
to efficiently handle the present and future deep-draft commerce of
the tributary area without unacceptable adverse impacts upon the

surrounding environment.

NATIONAL OBJECTIVES

The “Principles and Standards for Planning Water and Related Land
Resources” requires that Federal and federally assisted water and
related land planning be directed to achieve National Economic Devel-
opment (NED) and Environmental Quality (EQ) as equal national objec—
tives., NED is to be achieved by increasing the value of the nation's
rutput of goods and services and improving national economic effi-
ciency. EQ is to be enhanced by the management, conservsalion, preser-
vation, creation, restoration, or improvement of the nation's uatural

and cultural resources and ecological systems.

EXISTING CONDITION (PROFILE)

The development, economy and the natural and human resources of
the area comprise a profile of existing conditions without any consid-
ered Federal improvements. These profile data are discussed in the

following paragraphs.

Principal Industries and Activities. The economy of the Mobile
area is based on its port and port-related activities, its natural
resources and their use by industry, and the growing noncommodity-
producing, service—oriented industries. In 1974, an estimated 18,000,

or 13 percent of the total work force of the Mobile area, were



employed by wmanufacturing industries closely allied with or dependent
upon the port and related waterways. An additional 2,800 persons were
employed in water transportation and transportation services which
were directly related to port~ and waterway-associated activities. A
large percentage of the 3,000 employees involved in railroad, motor
freight, and warehousing activities work at jobs connected with the

port and waterways.

Total employment within Mobile and Baldwin Counties grew slightly
during the decade from 1260 to 1970 f{rom 121,400 to 123,100. These
figures reflect the impact on the area of che phaseout of Brookley Air
Force Base in the mid-1960's. 1In i970 the wholesale and retail trade
sector employed the greatest numbers, 25,400, closely followed by the
manufacturing industries with 24,700 workers. The government was the
third most important employer with 17,200 employees. The remaining
industries employed 32,700 persons.

The Alabama Development Office has published data which announces
investments by new and expanding industries in the Mobile area. More
than $714.3 million in estimated investment was announced for the
years 1973-1975, Mobile County receiving $693.6 millicn and Baldwin
County $20.7 million. The investments Indicate a greatly increased
relative importance of chemicals and allied products, which account

for 82 percent of the study area's projected growth.

Employment and Income. In 1974, with employment at 151,900, the
unemployment rate in the study area reached 3.7 percent versus a State
of Alabama rate of 4.0 percent, and a national unemployment rate of

5.6 percent.

In 1970 the study area's per capita income was $2,50l. Although

this represents a 30-percent increase over the 1962 figures of $1,918,



it was approximately $1,000 less than the national per capita income
in that year. Based on estimated figures for 1976, the State and the
study area continue to lag behind the nation for the period 1970~1976
in per capita income, but had surpassed the nation in rate of growth

of income.

Transportation. A well-developed system of transportation is
essential to an area's economic well-being. The study area is served
by an 1ntegrated network of highway, air, rail, and water traunsporta-
tion facilities. The area's highway system consists of six U.S.
highways, two interstate routes, and a secondary system composed of
State and county roads. Commercial and private air transportation are
avalilable at the municipally owned Bates Field and Brookley Aerospace
Center. The railroads providing transportation service in the area
are the Illinois Central Gulf, the St. Louis—=San Francisco, the
Southern, and the Louisville and Nashville. The Alabama State Docks
Terminal Railway connects these railroads to portside tracks, cther

marine terminal facilities, and industries nedar the Alabama State

Docks.

The study area is also served by a well-developed system of water—
ways. Deep—draft facilities are provided by a channel extending from
the enticance of the bay, northward into the Mobile River. Barge traf-
fic Iin the area is accommodated by the Mobile-Tombigbee-Black Warrior
system, the Mobile—Alabama-Coosa River system and the Gulf Intra-
coastal Waterway which extends east-west across the southern part of
the bay. The Tennessee~Tombigbee River project 1s now under construc-
tion and is expected to be completed in 1986, It will connect a
16,000-mile inland water system, located in 23 states, with the Gulf

of Mexico at the Port of Mobile.

Port of Mobile. The first Federal project for Moblle Harbor was
authcrized by Congress in 1826. Since that year numerous modifica=~

tions and extensions to the harbor channels have been authorized and



constructed. The completed portion of the project, authorized by the

1954 River and Harbor Act, is comprised of the following features:

® A 42- by 600-foot channel about 1.5 miles long across Mobile
Bar.

¢ A 40- by 400-foot channel in Mobile Bay to the mouth of Mobile
River.

e A 40-foot channel in Mobile River to the highway bridge, the
width varying from 300 to 775 feet.

e A 25-foot channel from the highway bridge to and up Chickasaw
Creek to a point 400 feet south of the mouth of Shell Bayou, the
widths being 500 feet in Mobile River and 250 feet in Chickasaw
Creek.

e A turning basin 40 feet deep, 2,500 feet long, and 800 to 1,000
feet wide, opposite the Alabama State Docks.

e A turning basin 40 feet deep, 1,000 feet wide, and 1,600 feet
long opposite Three Mile Creek.

# A 27- by 150-foot channel from the mouth of Mobile River to and
including a turning basin 250 feet wide and 800 feet long in Garrows
Bend, and continuing thence to a turning basin 840 feet long and 600
feet wide opposite Brookley Field ocean terminal, thence a 27— by
150-foot channel along Arlington Pier to the Mobile Bay Channel.

& Maintenance by snagging Three Mile Creek from its intersection

with the Industrial Canal to Mohile River.

Maintenance of the Federal project consists of discharging the
material dredged by hydraulic pipel ine dredge along both sides of the
bay channel in Mobile Bay and transporting the material dredged from
the entrance channel by hopper dredge to an EPA interim approved
disposal area in the Gulf of Mexico. The dredged material for Mobile
River is currently being placed ia approved disposal areas adjacent to

the river.



The Alabama State Docks operate 2 bulk terminals and 26 general
cargo berths above the Bankhead and Interstate 10 Tunnels. It oper-
ates one bulk handling facility below the tunnels on McDuffie Island.
With-a 40-foot ship channel into Theodore, the Alabama State Docks is
committed to provide a public deep—-draft bulk terminal at the turning
basin to accommodate the loading/unloading of liquid cargo and storage
for products such as inbound crude oil, outbound petroleum products
and other bulk liquids that might be shipped through the Port of
Theodore by tankers. There are 10 private terminals and docks above
the tunnels that handle cargo moving inbound/outbound by deep-draft
vessels. The major operators of these private terminals are Amerada—
Hess 0il Corp., Citmoco Service, Inec., Chevron Asphalt Company and
Mobile Bulk Terminal, Inc. These termirals above the tunnels will not
be affected by the channel improvement lecause of the limited depth of
the tuonels. There are one public and three private bulk terminals
below- the tunnels used for docking deep-draft vessels and storage of
cargo. No deep—draft vessel berths for handling general cargo are

located below the tunnels.

The public general-cargo terminals occupy 6,000 feet of deepwater
frontage on the west bank of the Mobile River beginning at the Bank-
head Tunnel and extending to the Ideal Cement Company wharf, immedi-
ately snorth of Pier D. A total of 14,000 feet of deepwater berthing
space for general cargo operations is available along the 26 berths.,
Terminals for handling dry bulk material being transported by deep-
draft vessels are located on the west bank of the Mobile River, with
the exception of a terminal for handling scrap iron which is located
on the east bank of the river just south of Alabama Drydock and Ship-
ping Company. One private terminal is located at the foot of Virginia
Street which handles iron ore imports for reshipment to steel mills in
Birmingham. The public grain elevator is located on Alabama State

Dock property immediately north of Pier C. The Alabama State Docks
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Department operates a bulk handling tipple and storage terminal which

is located at the mouth of Three Mile Creek.

Bulk terminals for handling liquids are located on both banks of
Mobile River within the harbor limits. Two oil terminals for handling
crude o0il are located at Magazine Poyint on the west bank of Mobile
River just north of Three Mile Creek. Two other oil terminals are
located on Blakely Island along the east bank of Mobile River, These
latter two terminals are not major facilities for handling petroleum

by tanker.

There are numerous other private and public facilities in Mohile
Harbor that serve the port. These are dry and cold storage ware-
houses, open—-storage areas, marine repair plants, towing companies,
and the railroad companies discussed previously. The Terminal Rail-
way, Alabama State Docks Department, performs switching service
between the State Docks and industries alonpg its rail lines to
Chickasaw, Alabama. Connecting service with the line-haul carriers

which serve Mobile is also provided by the Terminal Railway.

The Alabama State Docks Department is in the process of upgrading
facilities at the grain elevator. This improvement will include the
congtruction of a new truck ¢ - .ad scales, a 40,000 bushel per hour
elevator leg. # 40,000 bushes nur hour grain cleaning system, and a
digital weigt.:ng system. Combined, they will allow grain to move
through the elevator at twice the > esent rate. A recently completed,
$6.0 million annex to the elevatir will double the throughput of graia
from rail/truck/barge to ship. Otlt:r completed improvements include a
dust control system, a leg scale co .veyor, a new pit for unloading
rail cars, and a belt system extending from the barge unloading dock
to the headhouse. Since 1975, total expenditures for upgrading
facilities at the grain elevator have amounted to $16.0 million. The

Alabama State Docks Bulk Ore Material Handling Plant, commonly

11



referred to as "The Tipple,” is located on Mobile River and on the
south side of the mouth of Three Mile Creek. This terminal has 13
acres of dry bulk storage with two ship berths. The annual throughput
capacity of this terminal is estimated to be about 5.0 to 6.0 million
short tons per year. The Alabama Srate Docks has under construction
an expansion which will increase one of the unloading facilities to
1,500 tons per hour. Other improvements that have been completed
include an upgrading of the structure and conveyor system, rebuilt
docks, an upgrading of the power system, unloading towers,
installation of dust control system, construction of new pile walls,
extension of the conveyor system, and coustruction of new storage
facilities. Total expenditures for this facility since 1970 total
%12.8 million. The McDuffie Island Coal Terminal located south of the
Bankhead and Interstate 10 Tunnels will, upon completion of facilities
under construction, contain one ship berth and 70 acres of storage
space. The facility is served by both barge and rail transportation.
The annual throughput capacity of this coal terminal is estimated to

be about 4.8 million short tons.

Commerce for Mobile Harbor for the l0-year period from 1966-1975
has shown a steady increase. The increase in internal barge traffic
has been the most significant source of the increase. Foreign and
coastwise traffic (deep ‘raft) have shown a somewhat less significant
increase in commerce. The major increase in deep—~draft movements has
been in the export of coal and coastwise shipments of crude petroleum.
Trips and drafts of vessels using the harbor during the 10-year period
from 1966 to 1975, as reported in "Waterborne Commerce of the United

States,"” are discussed in greater detail in Appendix 5.

Human Resources. Mobile Bay's location and the area's mild
climate have contributed greatly to the region's long, varied history.
In 1819 Alabama was admitted to the Union and Mobile was granted a

city charter. In 1861 Alabama seceded from the Union and was known as

12
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FIGURE 1 - OVERALL VIEW OF TERMINAL FACILITIES AT THE PORT OF MOSBI _E
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FIGURE 2 - AERIAL VIEW OF GENERAL CARGO TERMINALS
OWNED ANC OPERATED BY THE ALABAMA STATE DOCKS
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FIGURE 3 - AERIAL VIEW OF THE PUBLIC GRAIN ELEVATOR
OWNED AND OPERATED BY THE ALABAMA STATE DOCKS
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FIGURE & - AERIAL

VIEW OF THE BULK HANDLING PLANT (TIPPLE) LOCATED AT
THREE MILE CREEK OWNED AND OPERATED BY THE ALABAMA STATE DOCKS
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PFIGURE 2 - McDUFFIE ISLAND COAL TERMINAL tOCATED AT MOUTH OF MOBILE RIVER
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FIGURE 6 - STACKER-RECLAIMER USED TO TRANSFER COAL FROM
RAIL/BARGE TO SHIP AT MCcDUFFIE COAL TERMINAL
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FIGURE 7 - BARGE UNLOADING FACILITY AT MCDUFFIE COAL TEAMINAL
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FIGURE 8
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the Republic of Alabama until it became a part of the Confederacy.
Mobile was an important Confederate post and for three years the Union
Navy blockaded the city in an attempt to stop trade. By the turn of
the century manufacturing activities had grown but agriculture was
still dominant. In 1923 the Alabama State Docks opened at the port
and increased the city's importance as a shipping center. Today the
area 1s experlencing another surge of growth as the popularity of the

South as the "sun belt” attracts residents, industry and tourists

alike.

Although the Mobile Standard Metropolitan Statistical Area (SM3A)
is comprised of two counties, Mobile and Baldwin, 52 percent of the

study area's total population resides in the city of Mobile.

In 1970 the Mobile S¥MSA had a population of 376,690 of which 72.2
percent were white and 51.9 percenl were female. Nearly half the
population was under 25 years of age, 8.3 percent were 65 and over,

and 42.8 percent fell between these two age groups.

Education in the study area is provided by a system composed of
public and private schools. In addition to elementary and high
schools, there are two colleges, one university, two junior colleges,

and a mix of vocational, technical and training schools.

The education level of Moblile SMSA in 1970 closely parallels the
State level; however, both lagzed behind the nation for the age group,
25 years and older, that are high schuol graduates. In the study area
data on educational achievement in the above age group shows that 34.1
percent completed elementary school, 27.2 percent completed high
school, 7.8 percent attended cone to three years of college and 7.7

percent completed four years of more of college.

22



Historically the bay has been a focal point for people living in
the area. A question which draws interest and opinions from tie
reglon's citizens 1s how to best utilize and yet protect Mobile Bay.
The business community is a force for economic development in the are.
and regards the bay as an economic asset to be developed. The envi-
ronmental actlon groups warn that development without regard for the
ecological ramifications could lead to the degradation of the bay and

a4 loss for all interests.

Natural Resources. Mobile Harbor is at the mouth of Mobile
River where it enters the northwest extremity of Mobile Bay. The city
of Mobile, located about 150 miles east of New Orleans, is on the west

or right bank of the Mobile River near its mouth.

Coastal Alabama lies within the Southern Pine Hills and the
Coastal Lowlands subdivisions of the East Gulf Coast Section. The
Mobile Bay estuarine system occupies 466 square miles, including the
lower Mobile River Delta. The third largest runoff volume in the
continental United States enters Mobile Bay from a drainige area

covering 44,000 square miles.

The shape of Mobile Bay (L-shaped) is significant in regard to the
movement of water and sediment by both tides and wind. The long axis
of Mobile Bay, as a coantinuation of the upland river flood plain and
delta distributing system, is significant in regard to movement of
freshwater floods from the rivers. The 31-mile fetch is also imror-
tant in regard to generation of waves by wind from either the north or
south. The restricted outlet into the Gulf of Mexico between Dauphin
Island and Mobile Point (3 miles in width) exerts significant control
on the movement of water and sediment by both wind- and tidal-

generated currents.
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Inchming tidal waters enter through the main pass between Dauphin
I[sland and Mobile Point peninsula. The current is deflected to fthe
east of the entrance and then gradually swings back to the west,
finally flowing northward with the development of eddies in Bon Secour
Bay. In the northern end of the bay, the river flow from the Mobile-
Tensaw River system is deflected to the western side of the bay and
contlnues to aove down the bay even during flood tide. The circula-
tion pattern is much simpler at ebb tide. The water in the entire bay

moves predominanrly south in a general clockwise circulation.

The tidal cycle in Mobile Bay is diurnal, usually with one high
and one low tide in a 24-hour period. The mean diurnal tidal range in
the bayous and inlets along the Alabama Coast varies from 0.6 to 1.8
feet. The mean tidal height in Mobile Bay varies from I.3 feet at the
head of the bay tc 1.2 feer at the entrance. Since Mobile Bay is long
and fairly wide, the tides are often overcome or accentuated by laocal

winds.

Mobile Bay is 31 miles in length (not including 12.6 miles of
delra) and has an average width of 10.8 miles. Within the estuarine
zone, including the lower Mobile Delta, are 6,224 acres of ridal
marsh, 12,000 acres of freshwater lakes, 15,127 acres in bayous,
rivers and connecting bays, and 249,343 acres in the bay itself. The
average depth of Mobile Bay is 9.7 feet and the maximum is about &0

feet off Fort Morgan near the gulf entrance to the bay.

Salinities in Mobile Bay change rapidly over a wide spectrum, from
0 to 35 parts per thousand. Major fluctuations in river discharge
have an immediate effect upon salinity in all parts of Mobile Bay,
although, if short-lived, the effects are usually expressed mainly in

the surface portions of the water colummn.
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The geomorphic characteristics of the Mobile Bay ~stuarine syst=zna
are due to the procegses of sediment deposition and erosion that have
altered the estuary during its 3,50C-year history. An annual average
of 4.7 million tons of suspended sediment and an unknown quantity of
bad load are currently being transported into the estuary. About 1.4
million tons pass through the estuary and are deposited fo the south
and west of the tidal inlet. Most of the fine-grained sediment from
the Mobile Bay system is deposited to the south and southwest of the
tidal iniet in response to the predominant Littoral drift. However,
during th> summer months, an eastward component of the litroral drifr

system causes some of the silts and clays to move eastward.

Physically, the surface layer sediments of the ship channels ia
Mobile Bay range from sand and silt to imorganic silts and clays, most
having the latter classification. The deeper sedimencs are somewhat
coarser-grained with the upper bay chaunel containing the larger
amounts of sand. Analysis of thece sedimeats, including nhvsical,
chemical, heavv metals, bacterioclogical, and pesticides concentration

are discussed in detail in Appendiz 5, Section B.

Ezology and Environmental Quality. Vegeration iocated beliw the
12-foot contour is a complex and diverse mixture aof warshes, barrier
island dunes, unconsolidated wetland and swamps, urhan aad indusirial

lands, and perennially submeirsed marine grass beds.

The vegetated barrier flats are most evident and best develuped
along the gulf side of Dauphin Island and Fort Morgan Peninsula. The

=

area offers a valuable resting, nesting, and wintering habitar for

migratory waterfowl and shorebirds.

Tidal marshes are most extensive in the Mobile Delta and the

inorthern shore of Mississippl Soupnd. Species conposition varies as
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salinity changes; i.e., the more brackish the water, the more salt-
tolerant the plants. The brackish marshes are not only valuable as
migratory waterfowl habitat, but also serve as a source of fized

carbon to surrounding waters, nutrient removal, and st.*m buffers.

The aguatic environment begins at the marsh with the major emer-—
gent estuarine plants and continues witn areas of submersed vegeta-
tion. Submersed plants carry out severi. functions in aquatic envi-
roaments including a food source for herbivorous animals and a place
of refuge and source of food organisms for juveniles of many seafood

species such as crabs, shrimp, and fishes.

The most sensitive greas to human disturbance in terms of diver—
sity and abundance of commercially and aesthetically important inver-
tebrates are the bay margins of the southern portion of Mobile Bay and
Mississippi Sound; and the areas of highest oyster production, along
the southwestern side of Mobile Bay. The area of least sensitivity
would be the clayey bottoms of the bay centers and the upper third of

Mobile Bay.

Mixing of the varicus water masses that enter Mobile Bay at regu~
lar intervals produces an infinitely varying combination of chemical
and physical gradients. Generally, the bay's water temperatures range
from about 10°C ;n January to about 31°C in August, while the average
annual temperature is about 22°C. Bay salinities are generally low
from January te May, ranging from less than 15 parts per thousand
(0/00) in the lower bay to less than 5 0/00 in the upper bay. Summer
and fall salinities range .rom 30 G/00 in the lower bay to 10 0/00 in
the upper bay. A saltwater wedge extends from the mouth of the bay,

up Mobile River and into Chickasaw Creek during most of the year.

Dissolved oxygen concentrations in the upper water column gener—

ally average about 7 mg/l. The l.<ser limits of tolerance Ly aquatic
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organisms are sometime reached, resulting in "jubilees” which occur
wuring the summer, mainly along the eastern shore. The water quality
of the bay waters is, for the most part, of sufficient quality to meet
the applicable water quaiity standards. Perhaps the most significant
problem is that of bacterial pollution which causes periodic closure

of the commercial produving areas.

CONDITIONS IF NO FEDERAL ACTION TAKEN
(WITHOUT CONDITION PROFILE)

The without condition profile assumes the continuation of current
trends aud provides the base for the evaluation of future alternative
impacts. Analysis of the no Federal action (Ho Acticn) alternative
develops the no project impacts and effects upon the study area.
Projections based on the "No Action” condition are presented in the

following paragraphs.

Demographlc Aspects. Without-channel modification projections
for future growth in the study area indicate that the population of
the Mobile SMSA will continue to increase from 377,439 in 1970 to
463,050 by 1995, and 502,500 by 2044, OBERS projections indicate that
by the year 2000 the population in Mobile County will reach 388,700
and Baldwin County, 88,000. It is reasonable to expect that continued
industrial growth ia the study area will result in future population

growth principally through immigration.

Regional Growth. Regional growth projections under present
conditions for the SMSA are based un Series "E” national projections
prepared by the Bureau of Economic Analysis. Employment and earnings
by industry projections indicate continued econnmic growth under the
"No Action” alternative and are summarized in Table 1. Total employ-
ment in the study area is projected to increase from 182,700 in 1995

to 204,800 in 2044. FEarnings by industry are expected to increase
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TABLE 1
PROJECTED POPULATION, EMPLOYMENT AND EARNINGS (1000's of 1967 Dollars)
FOR MOBILE SMSA, 1995-2044

Iter 1995 2020 2044
Total Populatic. 463,050 502,500 502,500
Total Employmenc 182,700 204,800 204,800
Total Earnings $1,925,450 54,097,200 $4,097,200
Agriculture, Forestry and
Fisheries 24,850 36,200 36,200
Mining 3,400 4,600 4,600
Contract Construction 141,200 269,600 269,600
Manufacturing 432,450 853,600 852,600
Transportation, Communication
and Public Utilities 163,250 314,100 314,100
Wholesale and Retail Trade 320,400 615,600 615,600
Finance, Insurance and Real
Estate 115,850 264,900 264,900
Services 419,300 1,056,300 1,056,300
Governaent 304,200 681,900 681,900

Source: 1972 E OBERS Projections: Regional Economic Activity in the
United States and Population and Economic Activity in the
United S5tates and Standard Metropolitan Statistical Area
(1972), Bureau of Economic Analysis, U.S$. Department of

Commerce.




from $1.9 billion in 1995 to $4.1 billion in the year 2044. In 1995
the manufacturing sector is predicted to produce the highest earnings,
22 percent of the total, while the trade and service sectors earm 17
and 2] percent respectively. By 2044 the services sector is projected
to have the highest earnings (26 percent) followed by manufacturing

(21 percent) and government (17 percent).

Community Growth. Planning for future growth is a major problem
facing the Mobile SMSA. The South Alabama Regional Planning Commis-
sion (SARPC) has proposed certain goals as the ends towards which
planned development may be directed. In summary these goals include:
(1) a wide variety of suitable housing, (2) ample land and facilities
to support economic growth, (3) protection, preservation, and enhance-
ment of the regions' major physical and environmental features, (4) a
permanent open—space system Lo provide recreational and agricultural
areas and a reserve for the protection and conservation of natural
resources, (5) an integrated regional tramsportation system, (6} land
use based on physical characteristics and location significance, and
{(7) a sense of community identification and citizen participation in
local and regional affairs. General goals for regionwide community

services and human development have also been formulated.

If no Federal action is taken it is projected that future growth
in the study area will occur within developed suburban districts,
along major transportation facilities near urban areas, and close to
existing development-generating activities. Economlc specialization
is expected to continue necessitating the development of specializad
employees. This trend is particularly applicable to downtown MYobile
which is predicted to continue as the area'’s center for finance, com-

munications, government, and service-related activities.

National Economic Development. Projections indiecate that the

Mobile SMSA will maintain its role as the primary business activities
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center in the l2-county BEA region. Because of its location at the
hub of an interstate highway, rail, and water transportation system,
the city of Mobile is expected to retain itg position as the wholesale
trade center for the region. It is assumed that under the "No Action”
the rate of growth for industries in the study area will at least

equal or greater than the national growth rate.

Transportation. A comprehensive plan for the development of
transportation facilities has been proposed for the study area by the
SARPC, The estimated cost for implementing this plan has been set at
over $1 billion, with highway facilities in the Mobile urban area
accounting for more than 90 perceat of the total costs. Mass transit
systems are also being considered to relieve the ever-increasing
traffjic pressures placed upon the region's highways. The number of
local commercial airline passengers is expected to increase tenfold
between 1968 and 1995. To provide an adequate air tramsportacion
system for the area the expansion of the existing Bates Field Airport
may be regquired, as well as the location of two additicnal airports in
outlying areas. The Alabama State Docks has recently purchased 143
acres of waterfront property, rail lines, switching rights, and octher
facilities owned by the Illinois Central Gulf Railroad to facilitate
better port-rail traffic conditions. The railroad rights-of-way and
switching rights will be turned over to the Terminal Railway, which is
also owned and operated by the State Dock. This action will open the
McDuffie Island coal terminal equally to all railroads serving the
area. It will also provide shippers with free and unobstructed access

to all the existing and planned Mobile River terminal facilities.

Projected Waterborne Commerce. Annual commerce shipped through
the Port of Mobile by deep-draft vessels has increased from 14.4
million tons in 1966 to 16.7 million tons in 1975. Barge traffic has
increased from 7.9 million tons in 1966 to 15.8 million tons in 1975.

30



Upon completion of the Theodore Ship Chanmel (1982) 11.5 million
additional tons of deep-draft commerce and 0.7 million tons of barge
cargoes will be introduced into the harbor system. Assuming Federal
action is not taken, it is reasonable to expect continued increase in
deep—~draft and shallow-draft cargo commerce as a result of economic
expansion in the study area. Projections have been made for the
annual volume of commerce moving In deep-draft vessels to the Port of
Mobile. These data are shown in Table 2 and include projections for
commerce expected to move over the Theodore Ship Channel, now under
construction. It is estimated that the 1975 deep—draft tonnage,
augmented by the Theodore tonnage, will increase to 59.5 million tons

by 1995 and grow to B6 million tons by the year 2044.

Completion of the Tenuessce—-Tombigbee Waterway in 1986 will bring
additional water—-borne barge commerce to the study area. The waterway
is projected to carry 28.) million tons of commerce during 1986 and
34,6 mitlion tons by 1993. Approximately 42 percent of the total
traffic, or 11.8 milljion tons in 1986 and 15.2 million tons in 1993,
will be imported or exported through the Port of Mobile. Expansion of
terminal and barge handling facilities is expected to occur to meet

the increased demand for these facilities.

Noigse. Noise in the Mobhile Harbor area results primarily from
truck and automobile traffic and the operation of heavy machinery
associated with loading and unloading at the docks. Since harbor
activity is expected to increase without channel wmodification, it is
assumed that noise levels will also increase. Completion of
Interstate 10 across the bay lessens traffic noise. Traffic is
flowing more evenly and the fact that the highway is elevated, and in

an open space, alds in the dissipation of vehicular noise.
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TABLE 2

ANHNUAL VOLUME OF COMMERCE MOVING IN DEEP-DRAFT VESSELS THROUGH THE PORTS OF MOBILE AND THEQDORE (i975-2044)

(Short Tons)

Years
Commod | ty 1975 1986 1995 2000 2010 2020 2030 2035 2044
Commerce for Port of Mobile
iron Ore 4,781,000 5,291,000 5,856,000 6,264,000 7,292,000 8,400,000 9,595,000 10,475,000 10,475,000
Copper Ore - 13,000 15,000 16,000 20,000 24,000 28,000 31,000 31,000
Bauxlte 1,872,000 2,671,000 2,781,000 2,840,000 2,984,000 3,172,000 3,507,000 3,550,000 3,550,000
Alumina - 684,000 939,000 1,081,000 1,408,000 1,836,000 2,285,000 2,524,000 2,524,000
Manganess Ore 45,000 188,000 223,000 243,000 286,000 337,000 392,000 423,000 423,000
Farro=Phozphorus 44,000 59,000 719,000 89,000 124,000 175,000 252,000 302,000 302,000
Ferro=511icon - 22,000 26,000 28,000 32,000 38,000 45,000 48,000 48,000
Scrap lron 133,000 349,000 403,000 433,000 490,000 553,000 622,000 658,000 658,000
Coati 3,116,000 18,287,000 20,208,000 21,451,000 2 ..41,000 21,451,000 21,451,000 21,451,000 21,451,000
Coke 55,000 74,000 98,000 112,000 155,000 218,000 315,000 378,000 378,000
Grain 1,989,000 3,740,000 5,442,000 €,518,000 6,815,000 7,136,000 7,476,000 7,652,000 7,652,000
Petroleum {inzi. Crude 0Qil) 2,701,000 3,605,000 4,544,000 5,067,000 6,261,000 7,739,000 9,574,000 10,77G,000 14,770,000
Commerce thru Gea. Cargo Terms. 1,407,000 1,870,000 2,314,000 2,577,000 3,174,000 3,916,000 4,805,000 5,250,000 5,250,000
Subtotal 16,143,000 36,853,000 42,928,000 45,719,000 50,493,000 54,995,000 60,347,000 63,512,000 63,512,000
Misc, Commerce (3%} 236,000 1,105,000 1,288,000 1,402,000 1,515,000 {,650,000 1,810,000 1,905,000 1,905,000
Total for Port of Mobile 16,679,000 37,958,000 44,216,000 48,121,000 52,008,000 56,645,000 62,157,000 65,417,000 65,417,000
Commerce for Theodore

Manganese (re - 548,000 726,000 825,000 1,011,000 1,200,000 1,389,000 1,483,000 1,483,000
Ferro Alloys - 54,000 71,000 81,000 99,000 116,000 133,000 142,000 142,000
Steet Biflets ~ 111,800 160,000 187,000 251,000 312,000 373,000 404,000 404,000
Cement - 958,90U 1,350,000 1,568,000 2,147,00C 2,725,000 3,303,000 3,592,000 3,592,000
Reflned Petroleum Products - 1,129,000 1,445,000 1,620,000 2,129,000 2,639,000 35,149,000 3,404,000 3,404,000
Crude 0] - 11,564,000 11,564,000 11,564,000 11,564,000 11,564,000 11,564,000 11,564,000 11,564,000
Total for Theodore - 14,364,000 15,316,000 15,845,000 17,201,000 18,556,000 19,911,000 20,589,000 20,589,000
Total for Moblle and Theodors 16,679,000 92,332,000 59,532,000 63,966,000 69,209,000 75,201,000 82,068,000 86,006,000 86,006,000
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TABLE 2

ANNUAL VOLUME QF COMMERCE MOVING {N DEEP-DRAFT VESSELS THROUGH THE PORTS OF MOBILE AND THEQDORE (1975-2044)

(Short Tons)

Years
Commod | Ty 1975 1986 1995 2000 2010 2020 2030 2035 2044
Commerce for Port of Mobiie
lron Ore 4,781,000 5,291,000 5,856,000 6,264,000 7,292,000 B,400,000 9,595,000 10,475,000 70,475,000
Copper Ore - 13,000 15,000 16,000 20,000 24,000 28,000 31,000 31,000
Bauxite 1,872,000 2,671,000 2,781,000 2,840,000 2,984,000 3,172,000 3,507,000 3,550,000 3,550,000
Alumina - 684,000 939,000 1,081,000 1,409,000 1,836,000 2,285,000 2,524,000 2,524,000
Manganese Ore 45,000 188, 000 223,000 243,000 286,000 337,000 392, 600 423,000 423,000
Ferro=-Phesphorus 44,000 59,000 79,060 89,000 124,000 175,000 252,000 302,000 302,000
Fearro=5i1lcon - 22,000 26,000 28,000 32,000 38,000 45,000 48,000 48,000
Scrap Iron 133,000 344,000 403,000 433,000 490,000 553,000 622,000 658,000 658,000
Coal 3,116,000 18,287,000 20,208,000 21,451,000 2, ..1,000 21,451,000 21,451,000 21,451,000 21,451,000
Coke 55,000 74,000 98,000 112,000 155,000 218,000 315,000 378,000 378,000
Graln 1,589,000 3,740,000 5,442,000 6,518,000 6,815,000 7,136,000 7,476,000 7,652,000 7,652,000
Petroleum {inzf. Crude CQil} 2,701,000 3,605,000 4,544,000 5,067,000 6,261,000 7,739,000 9,574,000 10,770,000 10,770,000
Commerce thru Gen. Carge Terms. 1,407,000 1,870,000 2,314,000 2,577,000 3,174,000 3,916,000 4,805,000 _ 5,250,000 _ 5,250,000
Subtotal 16,143,000 356,853,000 42,928,000 46,719,000 50,493,000 54,995,000 60,347,000 63,512,000 63,512,000
Misc, Commerce (3%) 536,000 1,145,000 1,288,000 1,402,000 1,515,000 1,650,000 1,810,000 1,905,000 1,905,000
Total for Port of Moblle 16,679,000 37,958,000 44,216,000 48,121,000 52,008,000 56,645,000 62,157,000 65,417,000 65,417,000
Commerce for Theodore

Manganese Ore - 548,000 726,000 825,000 1,011,000 1,200,000 1,389,000 1,483,000 1,483,000
Ferro Alloys - 54,000 71,000 81,000 99,000 116,000 133,000 142,000 142,000
Stesl Biilets - 111,000 160,000 187, 000 251,000 512,000 373,000 404,000 404, 000
Cament - 958,000 1,350,000 1,568,000 2,147,000 2,725,000 3,303,000 3,592,000 3,592,000
Refined Petroleum Products - 1,129,000 1,445,000 1,620,000 2,129,000 2,639,000 3,149,000 3,404,000 3,404,000
Crude Qf{ - 11,564,000 11,564,000 11,564,000 11,564,000 11,564,000 11,564,000 11,564,000 11,564,000
Total for Thecodore - 14,264,000 15,316,000 15,845,000 17,201,000 18,556,000 19,911,000 20,589,000 20,589,000
Totai for Mobliie and Theodore 16,679,000 52,332,000 59,532,000 63,966,000 69,209,000 75,201,000 B2,068,000 86,006,000 86,006,000




Air Quality. Even if no Federal action is taken, the study area
will continue to experience a level of growth. Therefore, the
Division of Air Pollution Coutrol, Bureau of Environmental Health,
which monitors Mobile County's air quality, is presently developing an
Air Quality Maintenance Plan for the county. The plan, which is
mainly concerned with particulates, will cover the twenty-year period
from 1975 throvgh 1995, and will indicate the ambient air levels
resulting from this increased growth. It will then determine what, if
aﬁy, addirional regulatory measures will be necessary. New industrial
development in the county will be subject to stringent regulations and
extensive studies will be required to insure that the standards will
not be violated as a result of the new development. Since most of the
study area's industrial growth is expected to occur in Mobile County,
Baldwin County is not projected to experience serious degradation to
its air quality. It is also expected that when final compliance with
Federal automobile emission standards is achieved, there will be a
substantial reduction in the photochemical oxidant level. Stringent
controls of new industrial development will also be necessary to

assure this.

Housing. With or without the considered improvement, the
present pattern of residential development is expected to continue,
with heavy growth areas to be located west of the city of Mobile and
south to Theodore. The completion of Interstate 10 across the bay
should result in Baldwin County becoming more attractive to

resldential development.

A survey conducted for the South Alabama Regional Planning Commis-
gion indicates that, while there is a high demand for apartments in
the city of Mobile, the greatest demand 1s for single-family dwelling
units. The Planning Commission has established a pumb.t of housing
goals including special home-purchasing assistance to low-income
groups, rehabilitation of substandard housing, and the stimulation of

a rate of housing construction adequate for an expanding population
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and to alleviate existing overcrowding. The commission also hopes to
prevent "urban sprawl” by encouraging residential growth in geographi-

cal groupings balanced by permanent open spaces.

Displacement oif People. As previously stated, the Mobile Harbor
area is expected to require additiomal dock facilities without regard
to deep—draft navigation improvements in the Mobile Ship Channel.
There 1s little residential development in the project area. Most of
the existing houses are in a delapidated condition and are currently
subject to urban renewal programs. Therefore, increased dock activity

18 not expected to affect the displacementi of residential dwellings.

Aesthetic Values. Assuming no Federal action is taken,
aesthetic values in the project area are expected to undergo changes
as the region responds to the need for industrially developed land and
expanded harber facilities. This expansion can be expected to reduce
the amount of open—space lands and to render the area less desirable

for recreational activitcies.

Community Cohesion. A decision against Federal action regarding
the requested improvements should not significantly affect future
community cohesion in the Mobile SMSA. Certain groups within the
region would be pleased with this decision while others would regard
re jection of harbor improvements as a blow to the economic well-being

of the study area.

History and Archeology. A decision not to implement the modifi-
cations to the Mobile Ship Channel now under consideration would not
affect historical or archeological resources in the study since no new

construction would take place.

Water and Land Use. As the population in the study area

continues to increase, more land now used for other purposes will be
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converted to urban and buillt-up uses. This trend 1s expected to con-
tinue even with no additional harbor improvements. The bulk of new
industrial developmen* will probably occur as an extension of existing
industrial areas in order to take advantage of existing power, water,
highway, rail. or seaport facilities. Threrefore, industrial growth is
projected to expand primarily along upper Mobile Bay, north along the
Mobile River, and south in the Theodore Industrial Park. Concomitant
commercial development 1s expected to cccur in the zieas of

residential development previously discussed.

Anticipated growth will create conflicting demands for the study
area's fresh water resources. Much new industry is locating in the
region to take advantage of this resource. Continued population

growth will also require large amounts of fresh water.

Projected Recreation Uses. At present the general project area
ptovides a variety of recreational opportunities, including hunting,
fishing, swimming, boating, bird-watching, etc. Assuming no Federal
action, projected industrialization and increased water—borne commerce
is expected to claim further undeveloped land in the project area.
Estuarine areas and wetlands along the bay may continue to be lost,
reducing available wildlife habitat, resulting in a lowering of
species diversity and population densities, and lessening recreational
opportrnities for the putdoorsman. Also, increased barge and deep~
draft vessel traffic associated with economic growth and the
Tennessee~Tombighee Waterway may interfere with some water—oriented

getivities,

Environmental Effects. Some ecological trends occurring today
can be expected to continue even without the structural modifications
under consideration for the Mobile Ship Chanmel. The profile of
existing conditions for Mobile Bay, outlined in Appendix 5, Section B,

indicates that considerable environmental stress regularly occurs in
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the bay's estuarine and marine ecosystem. The two most obvious
indicators of this condition are the "jubilees” and the annual closure
of the bay to the harvest of oysters. However, such events have been

recorded since early historical development ir che Mobile area.

In the absence of changes to the existing project, future mainte-
nance would continue to be performed according to current practice.
On an average, approximately 3,824,000 cubic yards of sediments would
continue to be removed annually from the Mobile Bay Channel and placed
in open water on both sides of the channel along its entire length.
Approximately 2,000,000 cubic yards of material weould continue to be
removed from the Theodore Ship Channel and placed in the Theodore
island containment area. Approximately 225,000 cubic yards would
continue to be removed from the bar channel and placed by hopper
dredge over 4.4 square miles of open gulf bottoms. Approximately
1,150,000 cubic yards would continue to be removed from the river
channel. Material from this rcach is Current%y placed in contained
areas adjacent to the upper harbor, however, future capacity is very
limited. Severe environmental constraints tend to retard further
development of upper harbor disposal sites into adjacent wetland
areas. Plans to accommodate this future requirement are being
developed by the project sponsor with technical assistance by the

Corps of Engineers.

Disposal of material dredged from the bay channel will continue to
disrupt the benthos within the disposal areas. Organisms include
polychaete worms, nemertean, crabs, shrimp, mollusks, and echinoderms.
Motile species normally either avoid or leave the disposal areas while
the nonmotile forms are directly covered by the dredged material, mud
flow, or heavy siltation within 1,200 to 3,500 feet from the disposal
site. Since recovery of the benthos does occur, the total ecosystem
loss resulting from this disposal technique has not been fully deocu-
mented. Applicable studies to date indircate that it is a relatively
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minor impact well within the resiliency of the estuarine system pro-
vided that existing circulation patterns are not altared. The
approximate community structure of the dredged and disposal areas is
essentially fully reestablished within 9 to 18 months, after each
maintenance operation. Since maintenance at any one reach repeats on
a two-year cycle, significant recovery and utillization characterizes

the disposal sites, prior to resumption of perturbation by dredging.

Maintenance dredging in the Mobile Harbor channels with disposal
in open water also results in a temporary increase in turbidity. A
study by Brett (1975) indicated that dredged materifal placed in open
water stabilizes within a nine-month period and then beccmes difficult
to resuspend because of the high concentrations of clay particles. It
was also concluded from the study that turbidity produced by dredging
is transitory and lasts one to two days. This finding indicates a
very short—term effect on light penetration and a consequent negligi-
ble effect on light-dependent plankton populations and sight~feeding
figsh. This effect is also minimized in Mobile Bay by the high natural

state of turbidity.

Water quality is also affected Ly the high chemical and biochemi-
cal oxygen demands associlated wivh finely sorted channel sediments.
Resuspension of these sediments results in a temporary reduction in
dissolved oxygen. The channel sedimeats contain moderately high
concentrations of several trace elements. Windom (1973) concluded
that dispersion of the sediments by dredging was not followed by metal
release of any significant quantity, except possibly in the case of
zinc and iron. 1t was further shown that variations in metal levels
in the bay show no relation to dredging activities, but were more
influenced by natural processes such as runoff. Increased levels of
metals in the water column were found near the discharge end of the

dredge pipeline, but were highly localized.
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In order to determine the potential release of contaminants in the
dredged material into the receiving water column, the Corps of Engi-
neers and the Environmental Protection Agency developed the elutriate
test, It is Josigned to quantify the increase in concentration of a
given constituent in the proposed receiving water {dilution water)
after a sediment sample has been added vigorously to the dilution
water, simulating the actual dredging conditions. 1In 1974 surface
layer sediment samples were collected from 27 stations in the Mobile
Ship Channel to assess the eifects of maintenance dredging and dis—
posal of the material. Physical and chemical characteristics of these
sediments are discussed in Appendix 5, Section C. Elutriate analyses
{see Appendix 5, Section D)} performed on eight of the sediment samples
indicated that the nutrient-related consituents, such as ammonia
nitrogen, total Kjeldahl nitrogen, dissclved phosphorus, and total
organic carbon most often demonstrated a potential t¢o be released into
the water column. It was concluded, from a nutrient standpoint, thatr
the release of the constituents would not be expected to create
adverse water quality conditions in unconfined areas of Mobile Bay. A
scavenging trend was noticed for metals in most of the samples
analyzed, resulting in lesser concentratlons in the elutriate waters
than in the dilution or background waters. Based on the results of
the elutriate test, it was found that there would be an increase in
the concentrations of copper zadmium, lead, nickel, and iron, but the
increase would be limited only to the area of the immediate

discharge.

The impact of disposal from the bar channel is similar to the
open-water bay disposal. The primary difference is that the emptying
of the hopper dredge within this area has resuited in a buildup of the
sea bottom. The process generates large clouds of suspended solids
upon deposition. The time required for the induced furbidity to dis-
sipate has not heen specifically documented, but it is considered :o
be less than one day. Solid material from the dumping action traps

and smothers many organisms living in and traveling through the water
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column above the dumping grounds, as well as bottom organisms. Figh
are frequently seen jumping from the water within the area of the
turbid water. It is not knovn whether they are being pursuea by
larger predators and have sought cover within the turbid water or if

they are jumping to avold the Iincreased turbidity.

Since both Sand and Dauphin Islands are presently experiancing
some erosion problems, 1t is highly probable that the present mainte-
nance project could be coupled with a beach nourishment program in the
future. The principal impediment to the immediate implementation of
such a program lies in the present lack of a sufficient number of
hopper dredges which have pump-out capability. As more dredges with
this capability become available, the material from the outer bar
could be pumped into the littoral drift system of Sand and Dauphin

Islands.

Two samples were taken along the bar channel during preparation of
the Mobile Harbor Operation and Maintenance Environmental Impact
Statement. The physical characteristics of both these samples are
such that they are excluded from the requirement for elutriate analy-
sis and are considered acceptable for open-water disposal. This mate-
rial is characterized by a very high percentage of coarse sand with
approximately 7% silts and clays. The silts and clays are responsible
for the turbidity increases during the loading and unloading of the

hopper dredge.

Disposal of dredged material alomg the Bay channel is thought ro
have modified circulation patterans in the bay (May, 1973). Jubilees
are considered to be caused by salinity stratification in sinks
created by shoals in the lower bay and by spoil banks from the ship
channel. May reports that the natural shecaling and spoil from the
channel have dammed most of the bottom water on the eastern side of

Lthe bay preventing its regular exchange with the zulf. Organic matter
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and woody debris accumulate in these sinks, and bacterial decomposi-
tion of this organic matter during summer when waters are stratified
causes oxygen depletion in bottom waters of the sinks which, uander
cartain conditions, may move shoreward causing a jubilee. The mor—
tality caused by this phenomenon has nof been assessed, nor has its
impact on the trophic dynamics of the bay ecosystem been established.
Recent surveys by the Corps suggest that the buildup of material
alongside the channel is not as extensive as has been previously
thought, There has been a bulldup of material in the upper third of
the bay west of the ship channel and to a lesser extent on the east
side. Evaluation of the surveys reveals that the presently existing
volume of material along the channel is less than the volume of
material invelved in initial dredging alone. Consequently, it is
considered that the lighter maintenance material does not accumulate
but is redistributed by wind, wave, and tidal action. Disposal opera-
tions in the lower bay have not resulted in a significant accumulation
of the dredged material. The Mobile Bay Technical Committee Report
(1973) concluded that the apparent existence of depressed dissolved
oxygen conditions prior to the construction of the ship channel indi-
cates that the present physical modifications to the bay are not the
sole causes of exisgting water quality conditions. The contribution
that the ship channel and disposal mounds makes on circulation

patterns and water quality conditions is not well defined.

PROBLEMS, NEEDS AND OPPORTUNITIES

The problems and needs examined relate to Mobile Harbor's ability
to efficiently handle the preseant and future deep—draft commerce of
the tributary area and ways to enhance and/or minimize averse impacts

upon the surrounding environment.
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Public Comcerns. A public meeting was held at Mobile, Alabama,
on 25 April 1967, to afford local interests an opportunity to express
their desires and to present their views and opinions regarding the
advisability and justification for Federal participation in the
improvements of navigation facilities for Mobile Harbor. The hearing
was attended by 72 persons representing Federal, State, county, and
local government ageopciles and other civic bodies, mnavigation
interests, industry and local interests concerned with port

development.

Proponents at the public meeting rejuested that the Federal proj-
ect for Mobile Harbor be modified tfo include adoption and enlargement
of the existing Theodore Channel to provide a channel 40 feet deep and
300 feet wide and that such channel be extended by land cut into a
turning basin within the Theodore Industrial Park. Local interests
further requested rhat the turning basin opposite Magazine Point in
Mobile River be enlarged and that an anchorage basin of sufficient
gize to accommodate 12 large ocean—~going vessels be provided near the
mouth of Mobile River. Local interests also requested the Corps of
Engineers initiate such studies as may be necessary to determine the
engineering and economic feasibility of providing a 30-foot depth in
the main Mobile Harbor channels. HNo opposition was expressed to
famprovement of the harbor, however, a request was made that all pos-
sible steps be taken to minimize adverse effects of dredged material

disposal on fish and wildlife resources.

A second public meeting was held at Mobile, Alabama, on
22 November 1976 with over 140 persons in attendance. Alternative
plans were presented for the disposal of dredged material, both for
the new work and maintenance material which would result from the
implementation of any channel iwmprovement. All alternatives consid-
ered at this stage of the planning process were related to a 50-foot,
deep~draft channel with commensurate widths, anchorage basing, turning

areas, and auxiliary barge and access channels.
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A considerable majority of those represented at the meeting were
in favor of improvements for Mobile Harbor. State officials, repre-
sentatives of shipping interests, and local citizems either spoke or
wrote letters in favor of the project. However, several Federal and
State agencles, environmental groups, and local citizens spoke or
wrote letters expressing concern or opposition to several of the plans
and certain dredged material disposal alternatives. Concerns includcd
the necessity or desirability of deepening Mobile Ship Channel, the
potential environmental degradation of the bay and eanvirons and the
possibility of invalidating the Mobile 208 studies being conducted to
determine the optimum location of discharge points within the bay.

The Environmental Protection Agency in general sums up the views of
those opposed. This agency prefers that the dredged material be
transported to an approved disposal site in the Gulf of Mexico. It
also states that open—-water disposal in the bay from both new work and
maintenance dredging should be discontinued and that spoil island
development and navigational channel improvements should be supported
by data generated not only from a mathematical model but aiso frem the

existing physical bay model.

Resource Mansgement Needs. The existing 40~ by 400-foot
aavigetion channel into Mobile Bay presents constrailnts to the
efficient movement of commerce intc Mobile Harbor and the use of
larger, more economical vessels iIn this commerce. Currently, liquid
and dry bulk carriers with dead weight tonnage ranging up to 88,000
tons, widths in excess of 1238 feet and lengths in the order of 850
feet, and fully loaded drafts up to 43 feet are calling at Mobile
Harbor. Because of the limiting channel depth cf 40 feet, these large
ships are calling at Mobile Harbor light-loaded wirh concumitant
increased transportation costs. With improved channel depths and
widths even larger vessels would use the harbor. There are also
navigation problems and safety hazards associated with the channel

widths, especilally in the vicinity of McDuffie Island Coal Terminal.
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At the present time there is a need for a turning basin in the
vicinity of the McDuffie Island Coal Terminal. The Alabama State
Docks Departwent dredged a turning basin on the east side of the
channel approximately 27 feet deep, 800 feet long and 600 feet wide.
The basin is adequate to turn light-loaded small vessels; however, the
larger vessels must use & turning basin 2 miles up river opposite the

Alabama State Docks.

Vessels caliing at the Port of Mobile must wait their turn for
their designated berth, ar a terminal not in use, or anchor in the
Gulf of Mexico. The lack of in—port anchorage areas prevents effi-
cient utilization of the terminal's and hamper's overall port opera-
tions. The deficiency creates particular problems for the vessels
awaitirng berthing space at the liquid, dry bulk, or container termi-
nals, that are too large to utilize unoccupied general cargo berths.
An additional factor i{s the need for an anchorage as a mattrer of
safety. There Is currently no place in Mohile Harbor, away from
terminal facilities, to anchor a ship that is broken down, or that

presents a potential hazard or safety problenm.

There are three main barge marshaling areas in Mobile Harbor at
the present time. The two marshaling areas in the Mobile River are
barely adequate to handle barge marshaling needs in that section of
the port. The area in Garrows Bend at McDuffie Island must handle
both loaded and unloaded barges. The area is presently estimated to
be adequate for loaded barges while an area of equivalent size is
needed for the marshaling and fleeting of empty barges. This area
functions essentially im support of the McDuffie Island public coal

terminal.
The current practice for disposal of dredged maintenance material

from Mobile River is in diked disposal areas. Although objectionable

to many interests, maintenance material from the Mobile Bay Channel is

43



deposited in open-water disposal areas along the chamnnel within Mobile
Bay., Due to envirommental constraints preventing the use of wetland
sites and due to industrial development, the areas for use as upland
dredged material disposal sites are severely constrained. At the
present containment areas only about sixteen additional years of
maintenance dredging disposal can be accommodated. In view of the
importance of continue~d operation of Mobile Harbor, there is a
pressing, if not critical, need for a long-range disposal plan for

dredged maintenance material from the Mobile River.

Several natural processes are occurring which affect the quality
of the environment of Mobile Bay. The most significant is the natural
sedimentation and filling of Mobile Bay. The inflow of sediment to
the headwaters of the bay is greater than that which flows out of the
bay to the gulf. Another natural process occurring on Mohile Bay is
that of shoreline erosion. The shoreline around the bay varies from
very stable to erosion rates in the order of magnitude of 10 feet per

year.

The alteration of Mobile Bay by man has also created environmental
problems. The construction of the causeway across the northern bay
and delta introduced a barrier to the free flow and circulation of bay
waters in addition to the introduction of pollutants from developments

along the upper part of the estuvary.

The above resource management needs (problems and opportunities)
and other related needs constitute the basils for the planning objec-
tives addressed in this study to enhance National Economic Development

or Environmental Quality,
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PLANNING CONSTRAINTS

Legislative and executive authorities have specified the range of
impacts to be assessed, and have set forth the planning constraints
and criteria which must be applied when evaluating alternative plans.
Plans must be developed with due regard to the benefits and costs,
both tangible and intangible, as well as assoclated effects on the
ecology, and soclal and economic well-being of the region. Federal
participation in developments should also assure that any plan is
complete within itself, efficient and safe, economically feasible in
terms of current prices, environmentally acceptable, and consistent
with local, regional, and state plans. Plans which recommend non-
structural alternatives must be given equal consideration, and as far
as practical, plans should be devised which maximize the beneficial

and winimize the adverse effects of the considered improvements.

PLAMNNING OBJECTIVES

Establishing planning objectives involves analyzing the identified
concerns regarding the use of water and related land resources in the
study area to translate them into specific cbjectives for the study.
The data developed will be analyzed as a basis for translating needs,
apportunities, concerns, and constraints into the planning objectives
of the study. These objectives will be set forth and described as
specifically as possible so as to provide a meaningful guide and focus

for subsequent formulation activities.

Specific planning objectives for this study derive from Mobile
Harbor's need to more efficlently and safely accommodate the larger
vessels desiring to call at the port. To fully achieve these ends it
is necessary to widen and deepen the ghip channels, and to provide

additional turning and anchorage basins. Also sought is a long-range

45




acceptable solution for dredged material disposal from the Mobile Bay
and River sections of Mobile Harbor, the investigation of measures for
shoreline erosion protection, and measures to preserve and enhance the
water quality and related ecologic &nd recreational integrity of

Mobile Bay.

The following plar~ ng objectives were applied in the first stage

of the plan formula process.

e More efficient and safe movement of existing and projected

commerce by deep-draft vessels.

¢ Maintain and enhance environmental quality.

e Compliment regional goals for development of water and related

land resources.
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FORMULATION OF PRELIMINARY PLANS

This section of ihe report contains a listing of the criteria used
for plan formulation and evaluation, a discussion of the plan formula-
tion methodology, a discussion of the plans developed by local inter-
ests, and a step~by—step development of preliminary plans to satisfy
the need for deep—draft access to the Port of Mobile and to the
Theodore Industrial Area, the need for a turning basin and anchorage
area near the mouth of Mobile River, and the need for a barge wmarshal-
ing area near McDuffile Island. The plans formulated during the
preliminary planning stages are described and screened with a view
toward determining which alternatives should be carried forward for

further investigation.

PLAN FORMULATION RATIONALE

Federal policy on multiobjective planning, derived from both
legislative and executive authorities, establishes and defines the
national objectives for water resources planning, specifies the range
of impacts that must bhe assessed, and sets forth the conditions and
criteria which must be applied when evaluating plams. Plans must be
formulated with due regard to benefits and costs, both tangible and
intangible effects on environmental features and social well-being of
the region, and with due regard to public acceptability and institu-—

tional capability for implementation.

Evaluation of alternative plans is aided by displaying in a system

of accounts the effects on regional develcpment and social well-being,
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along with effects on national economic development and environmental
quality. The regional development account embraces several types of
beneficial effects, such as increased regional income and employment,
population distributions, diversification of the regional economic
base, and enhancement of environmental conditions of gpecial regional
concern. The beneficial effects on social well-being are contribu—
tions to the equitable distribution of real Iincome and employment and
to other social objectives. The display of effects in the four
acrcounts provides a basis for comparing alternative plans and for

indicating the tradecffs among them

In addition to evaluating the effects of alternative plans in four
accounts, plans are appraised in terms of a set of "specified

evaluaticn criteria.”

Acceptability. Significant public support or strong opposition

will be evaluated.

Completeness. Investments and actions which are mot part of the
plan but which are necessary to ohtain the plan's outputs will be

consideread.

Effectiveness and Efficiency. These two related criteria center
on the concept of achieving maximum net outputs where outputs and
inputs are conceived broadly to include intangible factors.
Effectiveness includes, in addition, the concept of technological

feasibility.

Certainty. The likelihcod of obtaining contributicas claimed

under the four accounts mentioned above will be evaluated.

Geographical Scope. This criterion requires that areas impacted
beyond the study area whose main problems may be solved by the planm be

indicated.
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NED Benefit/Cost Ratic. This ratio, indicating economic

efficlency, is always considered and displayed.
Reversibility. The degree of reversibility will be stated.
Stability. A judgment will be made of each plan's stability.

Technical criteria applicable to the study of Mobile Harbor

improvements include:

8 Structural improvements to the existing project must be consis-
tent with local, regional and state plans for land use and port

expansion.

e lmprovements should have dimensions adecuate to accommodate
expected user vessels and have available facilities or expansion

potential to accommodate projected traffic and commerce.

s Authorized project dimensions should recognize the present
Federal policy that requires local interests to maintain berthing

areas outside the boundaries of the Federal project.

Technical criteria for the Mobile Harbor channels are discussed in

detail in Appendix 5, Sectiom D.

Established economic criteria insure that the selected plan will
be the most economical way of meeting the planning oojectives. Those

applicable to this study are:
# The plan must have net national economic development benefits

unless the deficiency is the result of benefits foregone or additional

costs incurred to serve the environmental quality objective.
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e The plan, as ultimately formulated, should provide the maximum

net benefits possible within the framework of the formulated concept.
e Costs of alternative plans are based on current unit prices.

e Benefits and costs should be in comparable economic terms to the

fullest extent possible.

® Annual benefits and costs are based on a 50-year (1995-2044)
amortization period and the current discount rate of 6-7/8 percent, as
determined by the Water Resources Council, based on the cost of Fed-

eral long-term borrowing during the preceding 12 months.

Criteria for consideration of socloeconomic and environmental
factors are derived 1n part from values established in the National
Environmental Policy Act of 1969, Section 122 of the River and Harbor
and Flood Control Act of 1970, Section 404 of the Federal Water Pollu~
tion Control Act of 1972, and Section 103 of the Marine Protection,

Research and Sanctuaries Act of 1972.

e Plans should be formulated to maximize the beneficial and

minimize the adverse effects of the project on:

Man—made resources

Water quality

Wetlands

Air quality

Aesthetics

Physical characteristics of Mobile Bay and the Gulf of Mexico
Long-term changes in Mobile Bay and the Gulf of Mexico
ﬂiological productivity of the bay and gulf area

Structure of biological communities

Species diversity

Patterns of commercial harvest of fish and shellfish
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® Plans should minimize and, if possible, avoid:

Destruction of community cohesion
Injurious displacement of pecple
Digruption of desirable community growth

Undesirable alteration of recreation opportunities

e Consideration should be given to protection of historic, archeo~

logical and other public interest areas.

e Plans should not significantly increase nolse pollution during
construction or create conditions that will tend to raise the overall

noise level of the area over the life of the considered improvement.

lans were formulated within the framework of an iterative, three-
stage process: (1) Possible Solution, (2) Development of Intermediate
Plans, and (3) Development of Detailed Plans. Each stage is composed
of the same four functional planning tasks and mainrains the same
sequence of task performance, although emphasis shifts with suciee., .
iterations. Formulation advances through the stages until only L .re2
alternatives that could be implemented remain under consideration
The formulation methodology is illustrated in Figure 10. In coordiuna-
tion with concerned state and local representatives and private inter-
ests, further, more detailed analyses were conducted of those plans
carried over from the initial stages and endorsed by local interests.

As a result of those analyses the selected plan was derived.
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Figure 10

PLANS OF OTHERS

A plan (see Figure 1]) developed by 3z consulting firm hired by the
State Docks Department was selected as the port expansion master
plan. It features a realigned Arlington Channel and a parallel ship
channel into the proposed land mass opposite Brookley, with areas in
Garrows Bend and adjacert to the maintenance dredge material disposal
areas available for barge marshaling. This expansion plan represents
a continuous land mass consisting of McDuffie Island (expanded to 730
acres), to Garrows Bend/I-10 area (590 acres before detailed plam

ning), and the proposed land mass opposite Brookley (approximately

2,340 acres) for a total proposed expansion area of 3,660 acres.
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Phases I, II and III are in order of recommended development of the

property and defined below.

Phase I - Preferably property under ownership of A.5.D. with soils
conditions acceptable for immediate development. Facilities utiliza-

tion must be commensurate with A.5.D. needs.

Phase II - Property that could not be economically developed at
this time because of either poor soils conditions or delay in
acquigition. It also includes a portion of the proposed land mass to

be filled by use of dredge material.

Phase I11 - The remalnder of the proposed master plan acreage

which 15 all dredge~fill material.

The State Docks Department is actively pursuing this plan by pur-

chasing land adjacent to Girrows Bend.

The South Alabama Regional Planning Commission, in accordance with
Section 208 of Public Law 92-500, is currently responding to the need
for a regional wastewater management plan for Mobile and Baldwin
Counties. The critical water quality management needs of the regiom,

identified and addressed in the 208 study, are listed below:

¢ The lower Mobile River segment with Chickasaw Creek and Three
Mile Creek, because of point source discharges and the concentration

of dischargers in this area.

e The upper part of Mobile Bay, because of the numerous semipublic
and private discharges along the causeway and the eutrophication
problem. This causeway also presents a prime area for resolution of
an ingtitutional problem. The permanent closure of the upper part of
the bay to oyster harvesting and the dredging of the ship chaanel
pose other problems to be addressed in the 208 st. dy.
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e The Theodore area, and specifically the point and nonpoint

discharges from an incustrially developing area.

& The nonpeoint sources of discharge from urban industrial, coumer-

cial, residential, resort, agricultural, and silvaculture areas.

The Alabama Coastal Area Board will review alternative plans to
determine consistency with their plan for environmental protection
and economic benefits to the project arza. In general, thelr plan

encourages economlic growth with no environmental loss.

MANAGEMENT MEASURES

Specific features to be considered ir formulating any plan include
not only navigation improvements but also the possibility of investi-
gating measures other than identified navigation problems. These

measures are outlined below.

e NAVIGATIOR MEASURES

Deepen and/or widen the main ship channel.

Widen and deepen the authorized Theodore Ship Channel.

Provide and malntain a barge marshaling area Iin Garrows Bend.
Provide an anchotrage area near upper limits at Main Bay Channel.
Provide a turning basin below the Interstate 10 tunnels.

Reduce traffic delays with a passing lane.

e DREDGED MATERIAL DISPOSAI, MEASURES

Construct islands or fill area adjacent to shore.
Open-water disrosal in the bay and gulf

Upland disposal sites

Recycle material off existing disposal sites.

Abate shore erosion with dredged disposal material.
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¢ WATER QUALITY MEASURES

Remove obstructions to improve water circulation.

Fill depressions in bay to improve water quality.

e FISH AND WILDLIFE MEASURES

Improve areas adjaceat to causeway.

Establish additional oyster beds.

e PORT DEVELOPMENT MEASURES

Of fshore terminals

Future expansion area
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ANALYSIS OF PLANS CONSIDERED IN
STAGE 1 AND 2 PLANNING

DESCRIPTION OF PRELIMINARY ALTERNATIVES

“No Action” Alternative. The "No Action” Alternative, as far as
this study is concerned, is the development of the most probable
future conditions that would exist if there were no Federal
m;dification to the existing navigation project. There will be
environmental, economic, and soclal effects assoclated with the "No
Action” Alternative. These effects will be presented in the Stage 3
analysis of the detail plans. The Stage 1 presentation of the "No
Action™ Alternative is primarily concerned with the question of what
happens to the existing and projected commodity movements and
navigation traffic if no Federal action is undertaken to modify the
Mobile Harbor, Alabama, project. Presented below are the possible

scenarios:

e Light-loading of large vessels — The trend in vessal sizes in

the world fleet is toward larger vessels. Many shipping companies
which own larger ships use these larger vessels in harbors where the
maximum loaded draft of the ship exceeds the channel dimensions of
the harbor. In Mobile Harbor, this has become common practice for
some bulk carriers. Ships with capacities up to 100,000 deadweight
tons with potential loaded drafts considerably in excess of 40 feet
presently call on Mobile Harbor., These vessels are light-loaded,
thereby increasing the transportation costs to these shippers. This
trend toward larger vessels and light-loading of these vessels would
be expected to increase if no modifications were made to the existing

navigation channels for Mobile Harbor.
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¢ Movement of smaller vessels at less efficiency - If the channel

depth remains at 40 feet for Mobille Harbor the channel will become
more congested because most of the bulk commodity movements will be
in greater numbers of smaller vessels. By maintaining transportation
costs at higher levels, this congestion eliminates the possiblility of
economic advantage to the Mobile region in navigation transportation

savings.

Environmental Quality Alternative. An inventory analysis was
made to determine those environmental resources which should be
preserved, enhanced, protected or approached with care. Of primary
coccern in the formulation of the EQ alternative was the management
of Mobile Bay such that no degradation of the water quality or fish
and wildlife resources would take place. The following paragraph

contalne measures that have potential environmental enhancement

effects.

Existing maincenance of the entrance channel provides sand that
can be utilized to restore the eroded beacbcs of Dauphin Island; the
ridges along the upper bay ship channel can be removed and material
placed such that it will abate shore erosion along the western shore
of Mobile Bay; a portion of the material taken from the ridges can be
placed such that it will fi11l depressions in Mobiie Bay that cause
stratification of water and lead to dissolved oxygen deficiencies;
additional oyster beds can be established in areas found suitable for
such; openings in the causeway can be created to improve the circula-
tion in the bar area north of U.5. Highway 90; freshwater flow in
Mobile Delta can be regulated to dilute the saline waters created by
the existing ship channel; and an opening in the fi1ll connecting
McDuffie Island to the mainland can be removed to improve circulation

in the Garrows Bend area.

Havigation Development Alternatives. Various alternative plans

for improving navigation were formulated.
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e Provide an enlarged channel to the Port of Mobile. This alter—
native would involve deepening and/or widening the Mobile Bar and Bay
Ship Channel into the mouth of Mobile River. Because of the restric-
tions of the Bankhead and Interstate 10 Tunnels, deepening of Mobile

River would not be considered north of the tunnels.

¢ Provide an enlarged channel into the Theodore Industrial Area.
This would involve deepening and widening the planned Theodore Ship
Channel from the authorized 40-foor-deep by 400-foot—-wide Bay Channel
and 40~foot—deep by 300-foot-wide lamnd cut channel.

e Provide a turning basin opposite McDuffie Island.

¢ Provide an anchorage area just south of McDuffie and Little Sand

Islands.

s Adoption of the Garrows Bend Channel and McDuffie Island barge

marshaling area for maintenance.

# Provide a passing lane along the main Bay Ship Channel in the
vicinity of’ the Theodore Channel in lieu of enlarging the entire bay

channel to reduce traffic delays.

¢ Provide additional width at the upper end of the main ship chan-
nel to eliminate handling problems and safety hazards in the area.

Alternative Port Expansion Plans. The following options were

evaluated:
a Offshore terminals for bulk commodircies,

# Tracts presently owned by the Alabama State Docks Department or

private interests.
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e Land that can be purchased or created.

Dredged Material Disposal Alternatives. The following dredged

material disposal alternatives were formulated:

e Mobile Bay Island or Fill Alternatives. The island and fill
areas would be so designed to contain all new work and maintenance

material for a 50-year period.

¢ Open—Water Disposal. Two open-water disposal concepts were
considered. First was the removal of all new work and maintenance
material to the Gulf of Mexico. Second was the disposal of all new
work and dredged maintenance material along the channels in Mobile

Bay 1n such disposal areas currently used.

o Upland Disposal. This alternative iavolves removal of all new
work and dredged maintenance material for a period of 50 years to

upland disposal sites.

COMPARA [IVE ASSESSMENT AND EVALUATION OF PLANS

The development of intermediate alternatives focused on advancing
more specific plans for Environmental Quality, the enlargement of the
Mobile Ship Channel and the enlargmeent of the authorized Thaodore
Ship Channel. The barge marshaling area and its entrance channel
were dropped from considered plans since they are considered local
responsibilities set aside for a localized use of delivering coal to
the McDuffie Terminal. The offshore facility concept was also
dropped from further consideration due to the lack of effectiveness
and efficiency. Alternatives for dredged material disposal evaluated

at this stage of the planning process were arbitrarily related to a
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50-foot deep-draft channel with commensurate widths, anchorage
basins, turning areas and auxiliary barge and access channels. These
efforts were orientad toward evaluating disposal plan effects on the
bay's environment and the selection of the better plans to be applied

with channel improvement altermatives.

Seven of the drodged material disposal plans formulated during
preliminary studies were evaluated on a physical model of Mobile Bay
located at the Waterways Experiment Station at Vicksburg, Missis~
sippi. The primary environmental objective of the tests was to
aunalyze the effect the larger channel and disposal alternative would
have upor salinity values within Mobile Bay. Results of the model
tests indicated that all plans caused similar salinity changes
regardless of islaad placement. Generally, the changes under the low
inflow conditions inciuded an increase in szlinity ia the upper bay

and a freshening of the lower bay areas.

The selection of plans for further conr ‘eration was based on the
cost, environmental, and socloeconomic analyses performed, the input
from the public at a meeting of the Mobile Harbor Advisory Committee
on 5 August 1976, and a plan formulation public meeting held in
Mobile, Alabama, on 22 November 1976. Inferior plans were eliminated
and those which exhibited promise from cost, environmental, and
sociceconomlic standpoints were selected for further consideratiom.

The raticnale for these selections follows.

The Upland DMsposal Plan was eliminated because of excessive costs
and adverse socioeconomic and environmental effects. This plan was
extremely expensive compared to the other alternatives. There were
also severe socioceconomic and environmental effects associated with
the large land areas required to store all of the dredged material

aver the life of the project.
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A Theodore Rehandling Plan was investigated to determine if there
would be savings by using the proposed Theodore disposal island as a
place to store dredged material for drying and consolidation before
transport to the Gulf of Mexico. In a detall investigation of this
plan, the costs of double handling of the material made this plan
more expensive than first indicated. Since this plan is very similar
to the Mobile Bay Island or rill and %Sulf Disposal Plan with trans—
port of the maintenance material to the Gulf of Mexico, yet more
expensive than this plan, the Theodore Rehandling Plan was eliminated

from further consideration.

The Mobile Bay Island and Fill Plans which consisted of five plans
with disposal islands in upper and lower Mobile Bay had both advan—
tages and digsadvantages. The major drawback for these alternative
plans is that they are extremely axpensive. This is due in large
part to the fact that a sheetpile or bulkheaded wall i: considered
necessary to retain the material in lower Mobile Bay, making the
large disposal island in the lower bay extremely costly. This plan
has advantages since all of the new work and maintenance material
would be contained within diked or bulkheaded disposal areas. How-
ever, these plans, as a total concept, were elimin.:ed from further

conslderation, mainly due to the excessive cost.

The Open-Water Disposal Flan, where all the new work and mainte-
nance material from the channel enlargement would be deposited along
the existing channels in Mobile Bay, is the Teast expensive of all
plans. This Open-Water Disposal Plan would cause envircmmental prob-
lems due to the extremely large quantities of new work material
deposited alongside the channel. These deposits of new work material
alongside the channel would physically divide the bay, totally change
its circulation patterns, and water quality could be severely

degraded in large areas. ‘
4
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INTERMEDIATE ALTERNATIVES

Four remaining dispusal plans, along with the Shoreline Disjosal
Option which could be implemented with any plan, were selected for
further analysis in Stage Z of the planning process. These slterna-
tive plans along with the "No Actien™ Flan and Environmentul Quality

Plan are all considered worthy of further study and ar. discussed in

subsequent paragraphs.

"No Action” Plan. The "No Action” Plan would involve no changes
in the authorized navigation improvements for Mobile Harbor. Under
this plan current trends in economic development, environmental
quality, and port development would continue. The forecasted pattern
of port development and economic and envirconmental conditions are
based cn the following assumptions regarding future conditions of the

Mobile Harbor project.

¢ The authorized 40- by 400-foot channel to the Theodore Indus-

trial Complex will be constructed.

e The current practice of open—-water disposal of dre’ ed mainte-

nance material in Mobile Bay will continue.

e There will be a continuing and pressing need for disposal areas

for dredged wmalntenance material from Mobile River.

¢ Port development for Mobile Harbor will take place in the vicin-
ity of existing port facilities, at McDuffie Island, and along the
Thecdore Ship Channel in the Th:odore Industrial Area.

o The commodities projectad fcr the year 2044 will probably con-
tinue to move through the port of Mobile, although at greater costs
and even thouugnh considerable traffic delays will occur due to the

greater number of vessels.
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The "No Action” Plan provides an alternative course of actfon for the
citizens of the Mohile region and will provide the base condition
from which the costs, benefits, and socioceconomic and eavironmental
effects of all cther alternatives are measured. No costs or ec-nomic

benefits are associated with the "No Action”™ Plan.

Environwantal Quality (EQ) Plap. This plan was formulated to
address the concerns of the pilots that handle the larger deep-draft
vessels in the present restricted bay channel and also knnwn
envir nmental concerns and opportunities. The plan would widen the
exi.ting main bay channel up to the mouth of Mobile River. This
vould provide a safer chanuel and reduce the probability of

accidents.

The existing maintenance methods of Mobile Harbor would be modi-

fied as follows:

e Maintenance of the entrance channel provides saund that can be

utilized to restore the eroded beaches of Dauphin Island.

® The existing riages in the upper bay created by matural sedi-
mentation and dredged material that was disposed of alongsi.e the
main bay channel can be removed and the material placed such tanat it
will £i1l1 depressions in Mobile Bay that cause stratification of
water. Existing and future maintenance in the upper and lower bay

channel will be carried to tbhe Gulf of Mexico for disposal.

All new work dredged wmaterial will be transported by dump scows rfo
a gulf disposal sire or utilized to abate shorelinc erosion along the
waestern shore of Mobile Bay. The circulation in the bay can be fur—
ther enhanced by providing additional openings in the U.S. Highway 90
causeway and by providing an opening in the fill connecting McDuffie

Island to the mainland. Also, freshwater circulation in Mubile Delra
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can be modified to offset the effects of the existing saltwater wedge
in the ship channel. These eirculation alterations along with the
idea of establishing additional oyster beds can be implemented with
any structural plan; however, this will require detailed studies

prior to their recommendation.

Brookley Expansion Area and Gulf Disposal Plan No. 1. This plan
involves the construction of an expansion area im Mobile Bay, just
south of McDuffle Island, adjacent to the Brookley Industrial
Complex. An island would also be constructed on the east side of the
ship channel extending southward from Little Sand Island. The expan~
sion area adjacent to the Brookley Complex will contain the new worx
material from the enlarged channel in upper Mobile Bay and will also
have space reserved for maintenance material frem the upper bay. The
island on the east side of the channel would be constructed with a
ring dike of new work material from the enlarged Mobile Ship Channel
and would bhe sized to contain 50 years of dredged maintenance
material from Mobile River. New work material from the enlarged
Theodore Channel and lower bay and bar channels would be transported
to the Gulf of Mexico for disposal. The maintenance material from
these same areas would also be transported to the Gulf of Mexico for
disposal. This plan was formulated to minimize open—-water disposal
in the bay of new work dredged material and eliminate all open—water

disposal of dredged maintenance material in the bay.

Brockley Expansion Area and Gulf Disposal Plan No. 2. This plan
involves all the same elements as the Brookley Expansion Area and
Gulf Disposal Plan No. 1 except that maintenance material from the
lower bay channel and Theodore Channel will be disposed of in Mobile
Bay instead of the Gulf of Mexico. Disposal of maintenance material
from the lower bay chammel will be in the currently approved mainte-~
nance areas on either side of the channel. After capacity of the

Theodore disposal island is reached, the maintenance material from

65




the Theodore Channel will be disposed of south of the Theodore Chan-
nel and west of the lower bay disposal. Placing maintenance material
in open water in the lower bay is not as environmentally acceptable
as utilizing the gulf for disposal; however, the plan represents a
realistic tradeoff due to the cost of transporting the materi 1 to
the gulf. This plan in lieu of the unacceptable open—water disposal

plan most closely meets the NED objectives.

Gulf Disposal Plar No. 1. This plan calls for the removal of
all new work and dredged maintenance material from the enlarged
Mobile Ship Channel and Theodore Ship Channel to the Gulf of Mexico.
The maintenawzc waterial from the authorized 40- by 400-foot Theodore
Industrial Channel would be placed in the Theodore disposal island
being constructed in conjuction with the Theodore Ship Channel until
its capacity would be reached. At such rime that material would also
be conveyed to the gulf for disposal. This plan makes no provision
for storage of future maintenance material from the Mobile River
channel, however, it is oriented toward the EQ objectives im that it
eliminates all open-water disposal of dredged material in Mobile Bay.
The tradeoffs of this plan are primarily the economic costs of
transporting the dredged material to the gulf and the land

enhancement benefits foregone.

Gulf Disposal Plan No. 2. This plan embraces all of the
features of Gulf Disposal Plan No. 1 with the exception that
maintenance material from the enlarged Mobile Ship Channel will all
be discharged into Mobile Bay in accordance with current practice.
Maintenance material from the Theodore Ship Channel will be disposed
of in the disposal island and alsc into open water south of the

Theodore Ship Channel snd west of the Mobile Ship Channel.
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CONCLUSIONS (SCREENING)

Implementation of any of the four channel deepening alternatives
would cause about the same socioceconomic effects. Construction of
Brookley Expansion Area Plans No. 1 and No. 2 would induce more
industrial development and port expansion in this area than would
occur with the EQ or Gulf Disposal Plans. The four channel deepening
plans would create an economic advantage for the Port of Mobile in
comparison to other ports. The economic advantages would result in
an increase in original economic and industrial development and would
result in increased employment and demographic growth. Economic
growth and port expansion would occur at a slower rate in the absence
of deeper ship channels to Mobile and Theodore. Either plan as
compared with "No Action” has significant national and intermational
effects in terms of world resource distributions and import-export
balances. The preliminary environmental effects assessment of the
channel deepening plans as compared to the "No Action” (no develop-
ment) Plan are presented in Table 3. The cost analysis performed at
this stage of the planning process was to the detail required to com—
pare alternative plans fairly. The Stage 2 plans were not designed
in detail but continued to be somewhat conceptual in nature. For
this reason, the cost and benefit estimates for Stage 2 plans were
not detailed in scope and serve only for relative comparison. These
benefits and cost indicators are also given in Tabie 3. Further
studies are required ar this time to assess the costs and benefits of

the Channel Widening (EQ) Plan.

67



89

TABLE 3

FREL IMINARY ENVIRCNMENTAL ASSESSMENT - MOBILE HARBOR NAVIGAT [ONAL 1MPROVEMENTS

CHANNEL MODIF|CATIONS

Environmental Effects

Mobile and
Theodore Channels

Mobii{e Channei Only

Theodore & Lowsr Bay
Channels Oniy

No Devaelopment

Hydrological

Archecioglcal

Natural Resources

Ground Water

Stgniticant changes In
salinlty gradients (see
Risposal Alternatives
satinlty gradients). Mo
other signiflicant affects.

No significant sites
affacted by Thecdore
Channel!. Archecloglcal
survey may be required
for widening Moblle Ship
Channe!; no known sites
affected.

Additional wetliands
comm!tted to Theodore
Channel. Loss of bay
bottom with wider Mobilse
Channe! and Theodore
Channel.

Deepening the Theodore
Channel could affect
shal low freshwater
aquiters.2/

Signlficant changes In
salinity gradients.l/ HNo
other significant effects.

Archecloglical survey may
be required for widening
Meblle Ship Channel; no
known sites,.

Less of bay bottom with
wlder Mobile Channsl.

No significant effects.

Less changes [n sallnlty
gradlents than with ail
maln channels modified.t/
No other significant
effacts.

No signlflicant sites
affected by Theodore
Channal. Archealogical
survey may be requlired
tor lower bay channel;
no known sites affected,

AddItional wetland and
bay bottom committed to
Theodore Channel, Alsg,
loss of bay bottom 1+
lowar bay channel widened.

Despening the Theodore
Chanrnel could affect
shallow tfreshwater
aquiters.z/

Mo effects,

Mo affects.

No affects.

No offacts with Moblile
Bay Channel.Z/
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TABLE 3 {cont'd}

PREL IMINARY ENYIRONMENTAL ASSESSMENT - MOBILE HARBOR NAVIGATIONAL (MPROVEMENTS

GENERAL DISPOSAL ALTERNATIVES

Section 404
Cons|derations3/

Brookley Expansion Area 4
Gulf Disposal Plan ho. 1

Brookley Expansion Area &
Culf Disposal Pian No. 2

Gulf Dlsposal
Pian No. 1

Gulf Dlsposal
Plan No. 2

Ho Development

Physical Effacts

wWat!ands

Water Column

Benthos

Destruction of at least
70 acres of saltwater
marsh durlng construc—
tion of upper bay fllI
areas.

Minor turbidity durlng
construction of Island
and fll1 areas; disposal
of new work material in
Gulf and periodic dis-
posal of malntenance
material from lower bay
at Gulf disposal site.

Destruction of benthic
communities at isjand and
fill areas and Guilf dis-
posat site. Additional
smothering due ta mud
ftows. The communitles
could reestablish at the
Gult disposal site
between maintenance
dredging of the lower
bay sand at the areas
subjected to mud flows.

Destruction of at least
T0 acres of saltwater
marsh during construc—
tlon of upper bay fill
areas.

Mlnor turbidity during
construction ot island
and fill areas In upper
bay; disposal of new
work material In Gulf
and perlcdic disposat
of malntenance mate~
rial In lowsr bay.

Destruction of benthic
communities at island
and flil areas, Gu!f
disposat site, and lower
bay disposal areas.
Additional smothsring
due to mud flows. Thae
communities could re—
estabtish st the Gulf
disposal s|te, areas
subjected to mud fliows,
and at the lower bay
disposal aresas between
maintenance dredging.

No effects.

Minor turbldity
during disposat
of new work mate-
rlai and periodic
disposal of maln=
tenance material
at Guit disposal
site from bay
channeis,

Destruction of
benthic communl-
ties at Gulf dls-
posal slte. Addi=-
tional smothering
tue to mud lows.
The commun|ties
could reestablish
batwesn malnte-
nance dredgings
of the bay
chananis,

No effacts.

Minor turbidlty dur-
Ing dlsposal of new
work material at
Gul ¥ disposal site,
and periodlc dis-
posal of malntenance
materlal at Gult
dlsposal slte from
bay channels.

Destruction of ben-
thic communities at
Gult disposal site

and bay disposal

areas. Additional
smothering due To
mud flows, The com

munitles could re-
astabl lsh at the Guif
disposal slte, and

at the bay sites
between malntenance
dredgings.

Continued destruction
of salitwater marsh
areas In upper bay
with the disposal of
maintenance material
from the river.

Mlnor turbidity dur-
ing periodic disposal
of malntenance mate—
rial adjacent tc the
channal In the upper
and lower bay.

Destruction ot ben-
thic communlties
during disposal of
malntenance material
in bay; howeaver,
resastabi ishment is
falriy complets
betwean dredgings.
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TABLE 3 (cont!d)

PREL IMINARY ENVIRONMENTAL ASSESSMENT - MOBILE HARBOR NAVIGAT IONAL |MPROVEMENTS

GENERAL DISPOSAL ALTERMATIYES (cont'd)

Saction 404
Considarufionqu

Brookley Expansion Area &
Guif Disposai Plan No. !

Brookley Expansion Area &
Gulf Disposal Plan No. 2

Gul f Disposal
Plan No. 1

Gulf Disposal
Plan No. 2

No Development

Physical Effects

{conttd)

Water Circulation

Salin, Gradients

Minor atteration of sur-
face current patterns in
the upper bay. No sig-
nificant eftects at Gulf
disposal site If the
material is distributed
over a broad area.

Salialty increases In
upper bay and freshening
of lower bay.3/ Conslder-
Ing existing salinity
gradients, no major
adverse affects are
expected at the four
critical areas of the bay
(see Figure l}. Cedar
Polnt area and Klondike
area approaching threshold
of impact (Cedar Foint
+0.8 ofoo; Klondike -1.6
OJ’OO’-

Minor ailteration of sur-
face current patterns In
the upper bay. Possible
continued alteration of
circulation in lower bay
due to disposal mainte-
nance material adjacent
to the channel.4/ HNo
significant effects at
the Gulf disposat site
if the material Is
distributed over a broad
Argd.

Same as Brookley Expansion
Pian No. 1.

No significant
affacts |f the
material [s dis-
tributed over a
broad area.

Simliar to Brookley
Expansion Plan No.
1 except less
adverse changes In
salinities at Cedar
Point oyster reef
("'0.5 0/00] 3 mre
adverse effect at
South of Channel
araa (=1.3 o/00)
and White House
(-Oo ? cfoo) .

Possible continued
altoration of clrcu-
lation In upper and
lower bay due to dis-
posal of maintenance
material adjacent to
the channel.4/ No
significant effacts
at Gulf disposal slte
if the material Is
distributed over a
broad area.

Similar to Brookiey
Expansion Plan hNo. |
excapt iess adverse
changes in salinities
at Cedar Polint oyster
reaf (-0.5 o/o0};
more adverse change
at South of Channel
area (~1.3 o/c0) and
White House (~D.7
o/00).

FPosslitle continued
alteration of clrcu-~
lation in the upper
and lowsr bay due

to disposal of main-
tenance material
adjacent to the
channel.4/

No change In salinity
gradients,
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TABLE 3 (cont'd)

PREL IMINARY ENYIRONMENTAL ASSESSMENT - MOBILE HARBOR NAVIGAT IONAL IMPROYEMENTS

GENER*! PtSPOSAL ALTERNATIVES {cont'd)

Sectlan 404
Conslderatlons3/

Brookiey Expansion Area &
Gulf Disposal Plan No. 1

Brookley Expansion Area & Gulf Dlspossal

Gulf Disposal Plan No. 2

Plan No. 1

Gulf Disposal
Plan Moe. 2

No Development

Chemical-Biological
Interactive Effacts

Water Coiumn

Comparlson of Sltas

Shelifish

Minor release of heavy
metsls or other pollu-
tants at island and fill
areas during construction,
and at Gulf disposal site
durlng dispusai of new
work materiai and periodic
disposal of maintenance
matarial from the lower
bay.

Occasional commerclal
shrimping at Guif dlsposal
site, Mursery grounds for
shrimp and crabs at upper
bay fiti areas. Slgnifi-
cant sport shrimping at
upper bay disposal area.

Minor release of heavy
metals or other poilu-
tants at Island and fill
areas during construc-
tion, at Gulf disposal
site during disposal of
new we-k meterial, and at
disposal areas adjacent
to the channel in the
lower bay during disposal
ot maintenance materiai.

Dccaslonal commercial

Hiror release of
heavy metals or
other poliutants
at Gulf disposal
site during dis-
posat of new work
meterial and peri-
odlc disposal of
malntenance dredged
mater ial from bay
channelis,

Occaslonal commer—

shrimping at Gulf disposal cial shrimping at

s5ite.
shrimp and crabs at upper
bay fill area. Signlfl-
cant crabbing area and
major oyster reefs In
vicinlty of lower bay
dlsposal areas. Slgnifi-
cant shrimping at bay
disposal areas.

Nursery grounds for Gulf disposal site.

Minor release of
heavy metals or other
potiutants st Gulf
disposal slite during
disposal of new work
material, and at dis-
posal areas ad]acent
to the channal in the
upper and lower bay
during perlodic dis-
posal of maintenance
material.

Occasional commer-
cial shrimping area
at Gulf disposal
site. HNursery
grounds for shrimp
and crabs In vicln-
Ity of upper bay
disposal areas.
Significent crabbing
and shrimping areas
and major oyster
reefs In vicinity of
bay disposal areas,

Minor release of
heavy metals or other
pol lutants at dis-
posal areas adjacent
to the channel in the
upper and lower bay
during periodic dis-
posal of malntenance
materlai.

Sigalticant shrimping
near bay disposal
areas. MNursery
grounds for shrimp
and crabs In viclin-
ity of upper bay
disposal areas.
niticant crabbing
areas and major oyster
reafs in vicinlty of
bay dlsposal areas.

Slg-
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TABLE 3 {conttd)

PREL LMINARY ENViRONMENTAL ASSESSMENT ~ MOBILE HARBOR NAYIGATIOMAL |IMPROVEMENTS

GENERAL DISPOSAL ALTERNATIVES (cont'd)

Section 404
Considerationsl/

8rookley Expansion Area &
Gulf Disposal Plan Mo. 1

Brookley Expansion Area &
Guif Dlsposal Plan No, 2

Gul* Disposal
Ftan No. 1

Guif Dlsposal
Plan MNo. 2

No Dovelapment

Comparlscn ot Sites

{cont'd}

Fisherles

Wildlife

Recreation

Threatensd &
Endangered

Commerclal and sport
fishing grounds at Gulf
and bay disposal sites.
Hursery, spawnlng grounds,
and feeding slte at upper
bay disposa!l areas.

Waterfowl habltat at
Island and f{li disposal
Areas.

Boating, fishing and swim-
ming in bay and Gulf.

None endemic to vicinlty
of disposal areas.

Commercial and sport
fishlug grounds at Gulif
and bay disposal sites.
Mursery, spawning grounds,
and feedling site at upper
bay disposal areas.

Water fow| habitat at
{stand and fill disposal
areas.

Boating, tishing and swim
ming In bay and Gulf.

Hone endemic to wicinlity
ot dlsposal araas.

Commercial and
sport fishing
grounds at Gulf
disposal site,

None.

Boating, fishing
and swimmlng In
Gulf.

Nona endemic to
vicinity of dis-
posal areas.

Commercial and sport
tishing grounds at
Gul¥ and bay disposal
aresms. Mursary,
Spawning grounds and
feeding sitas In
vicirnity of upper
bay disposal arsas,

Waterfowl habitat in
wicintty of uppor bay
disposal areas.

Soating, tishing and
swimming in bay and
Gulf,

Nona sndemis to
wiginity of dlisposal
Brans.

Commercial and sport
fishing grounds at
bey disposal areas.
Hursery, spawning
grounds and feeding
sites in wicinlty of
wpper bay 4isposal
aroa.

Watertow! habitat in
vicinity of uppar .ay
disposal aress.

Boatlng, fishing and

swimming o hay.

Mona endemis o wicin-
Pty ot disgossl areas. |
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TABLE 3 (conttd)

PREL IMINARY ENViRONMENTAL ASSESSMENT - MOBILE HARBOR NAVIGATIONAL IMPROVEMENTS

GENERAL DISPOSAL ALTERNATIVES (cont'd)

Section 404
Considerafionﬁzfr 7

Brookley Expansion Area &

Guift Disposal Plan No. 1

Brookiey Expansion Area &

‘Gulf Disposal Plan No, 2

Gulf Disposal
Plan No. 2

No Development

Comparison of Sites

{contid)

Wetlands

Approximately 70 acres of
saltwater marsh in upper
bay at proposed fill area.
Other saltwater marsh
areas also in the vicinity
of the fill area.

Approximately 70 acres of
saitwater marsh in upper
bay at proposed fill area.
Other saltwater marsh
areas also in the vicinity
of the fil] area.

Gult Disposal
Plan No, 1
None,

Saltwater marsh areas
in vicinity of upper
bay disposal.

Saltwater marsh area
in the vicinity of
upper bay disposal
area and used for
disposal of malnte—
nance material from
tta rlver,.

1/ Conclusions based on interpretation of results of mode! studies with all channeis modifled (also see Disposal Alternatives,
Salinity Gradients).
2/ 5Studles are currently being conducted to determine the effects on ground water of construction of the Theodore Channel.

3/ Due to the changing state of guidelines and requlations, further studies may be warranted In the future.
4/ A study Is currently being conducted to analyze the bulldup of dredged materiai placed adjacent to the channel and its
effect on water circulation,

5/ Results based on model studies with the depth and width of the main channe! through Moblle Bay and the Theodore Channel
being 50 feet x 500 feet,




TABLE 3 (cont'd)

Preliminary Environmental Assessment -
Mobile Harbor Navigation Improvements
(Economic Considerations)

Preliminary Preliminary
General Disposal Annual Benefits Annuzal Costs
Alternatives ($1,000,000) ($1,000,000)
Brookley Expansion Area & 54 34
Gulf Disposal Plan No. 1
Brookley Expansion Area & 54 24
Gulf Disposal Plan No. 2
Gulf Disposal Plan No. 1 54 46
Gulf Disposal Plan No. 2 54 31

.‘ ALTERNATIVES ELIMINATED

Certain altermative plans and measures of improvement to Mobile

Harbor have been excluded from consideration because of inefficiency

or their failure to meet the indicated needs in the study area.

These alternatives are discussed in the following paragraphs.

- Gulf Disposal Plan Ro. 2. This plan provides for placing
| maintenance material from the enlarged Mobile Ship Channel and
Theodore Ship Channel in Mobile Bay., This plan neither yields the

maximum net benefits, provides storage for maintenance from Mobile

River, or meets the planning objective of improving water circulation

in the bay.
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Shoreline DPisposal Option. A survey of property owners along
the western shore of Mobile Bay was made to determine the interest in
placing dredged material along the shoreline to abate the existing
erosion problem. Various objections expressed included environmental
damage, aesthetic degradation, and restriction of riparian rights. A
tabulation of these comments clearly indicated that suchk a solution
was not desired or accepteble by the majority of shoreline property

OWNEers.

A detailed cost estimate and benefit analysis was made to compa-‘e
the level of development for each alternative selected for further
study. At this stage of the study it became apparent that multiple
use of a deeper channel into the Theodore Industrial Park and com—
modity movements to incrementally justify the enlargement could not
be assured; therefore, no further consideration of this channel seg-—
ment was made. Also, the cost estimates show it is not cost effec—
tive to construct an island on the east side of the upper bay channel
below Little Sand Island to contain annual dredged disposal material.
Transporting the maintenance material to the gulf is a more feasible
alternative to the cost of constructing and protecting disposal
island dikes. Costs developed for the detailed plans are based on
the gulf dredged material disposal site being located within a
l6-mile radius of the mouth of Mobile Bay.
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ASSESSMENT AND EVALUATION
OF DETAILED PLANS

The plans retained for further analysis are all considered imple-
mentable. They were evaluated in terms of acceptability, complete-
ness, effectiveness, efficiency, and optimization. The plans were
also evaluated with respect to meeting specific study area needs as
well as the national planning objectives, accounts and constraints.
Pertinent data and necessary analysis to establish optimum develop—
ment levels are presented in Appendix 5, Section D. Descriptions and
evaluations of the alternatives are presented in the following

paragraphs.

“NO ACTION” PLAN

Plan Description. The "No Action” Plan would involve no changes
in the authorized navigation improvements for Mobile Harbor. Under
this plan, current trends in economic development, enviroumental

quality, and port development would continue.

Evaluation and Assessment. The "No Action”™ Plan provides an
alternative course of action for the citizens of the Mobile region
and will provide the base condition from which the costs, benefits,
and socioeconomic and environmental effects of all other alternatives
are measured. No additional costs or incremental positive economic
benefits are associated with the "No Action”™ Plan. An analysis cf
this alternative shows that more than 17 million dollars a year as an
average will be lost from traffic delays. Since the present trends
in deep-draft shipping are toward use of larger vessels, the existing

and projected problems could be expected to become more acute.
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BROOKLEY EXPANSION AREA AND GULF DISPOSAL
PLAN NO. 1 (Modified)

Plan Description. This plan provides for deepening and widening
the entrance channel and the main bay channel, providing an anchorage
area near the upper limits of the main bay channel, and providing a
turning basin opposite McDuffie Island. This plan involves the
construction of a fast land expansion area in Mobile Bay, just south
of McDuffie Island, adjacent to the Brookley Industrial Complex. New
work material dredged from the upper 7.4 miles ¢f bay channel, the
anchorage area and turning basin would be utilized to construct dikes
along the perimeter of the Brookley disposal area and to construct
fast land. The remainder of the new work material from the upper bay
reach above Theodore Channel intersection would be transported by
hydraulic pipeline dredge to fill the southern portion of the
Brookley disposal area. New work material from the lower bay and
entrance channels would be transported with dump scows to the Guif of
Mexico for disposal (see area 1, Figure 12). The existing and future
maintenance dredged material from the main bay channel would also be
transported to the Gulf of Mexico for disposal (see area 2, Figure
12). This plan was formulated to provide additional fast land for
harbor development, minimize open—water disposal of new work dredged
material in the bay, and eliminate all existing and future open-

water disposal of dredged maintenarce material in the bay.

Derivation of the optimum level of channel development required a
detailed analysis of shipping needs, commodity movements and projec—
tions, and an economic analysis of vessel fleets that would operate
with various channel widths and depths. These studies indicate that
maximum net benefits could be achieved from a channel with dimensiouns
commensurate with a 55-foot depth main channel through Mobile Bay. A
comparison of annual benefits, annual costs and net benefits for the

45—, 50-, 55- and 60-foot levels of development for the Brookley

77




]
25

MISSISSIPP/ SOUND

MOB/LE BAY
_.N_

PETIT BOIS

L ISLAND

SUCNSNP

e o
T e A e el e e T e e,




R |

88 00

MOB/ILE BAY

L 1 i i i ]

SCALE IN NAUTICAL MILES

3 :.
v To
* g 3
Q@ -
; L
L
= >
™
N L
A AT N
~—/
: LEGEND
CANDIDATE DISPOSAL SITES
| WITHIN THE 16-MILE RADIUS.
0 | 2 3 4 5

05—

= ' GULF DISPOSAL SITES
S FIGURE 12

N

S

ﬂll

>

[~

-

«ctfﬁ




Expansion Area and Gulf Disposal Plan No. 1 (Modified) is displayed

in Table 4.
TABLE 4
OPTIMIZATION OF BROOKLEY EXPANSION AREA AND
GULF DISPOSAL PLAN NO. 1 (MODIFIED)
Channel
Depth Annual Annual Net
Feet Benefits Charges Benefits
45 $12,597,000 $ 9,195,000 $ 3,402,000
50 22,646,000 15,252,000 7,394,000
55 33,130,000 22,028,000 11,102,000
60 38,956,000 34,435,000 4,521,000

The optimum level of develooment for the Brookley Expansion Area
and Gulf Disposal Plan No. 1 (Modified) would provide a channel 57
feet deep and 700 feet wide in the entrance channel and a channel 55
feet deep and 550 feet wide through Mobile Bay. Also, commensurate
depth would be provided at the anchorage area opposite McDuffie
Island and the turning basin to be provided in that vicinity.

With implementation of the 55-foot level of development approxi-
mately 1,047 acres of fast land constructed to an elevation of
approximately 17.5 feet above mean low water and 663 acres con—
structed to an elevation of approxzimately 15 feet mean low water of
softer new work material would be provided adjacent to the Brookley
shoreline. This development is compatible with the Alabama State
Docks' long-range development plan and will provide, on the average,
$2,697,000 in annual regional land enhancement benefits. McDuffie
Island would not be vsed to dispose of additional dredged material
due to its relatively low capacity and the marsh land that would be
destioyed.
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Evaluation and Assessment. Each of the structural plans carried
forward for detailed investigation provides for modification of the
Mobiie Harbor and Ship Channel. These modifications would result in
additional deep-draft transportation savings which should strengthen
the regional and, to a lesser extent, national econowuies. While the
improvements would tend to encourage the location of business and
industrial activities in the general area, the ¢ffect is not
anticipated to be significant enough to alter the current development

trends and land vse patterns in the area.

The optimum level of development for this plan would be provided
and maintained ar an additional annual cost of $22,028,000. Ket
benefits from t'.e plan would be $11,102,000. This plan would provide
for disposal cf the 143 million cublc yards of new work material as
well as a.! future maintenance material over the 50-year economic
life ot rhe plan. Approximately 65.3 million cubic yvards of new work
dredged material would be placed in the diked disposal area in the
upper bay and 77.8 million cubic vards of new work material will be
transported to the gulf for disposal. An average of 4.7 million
cublc yvards of dredged maintenance material will be transported
annually to the gulf for disposal. This includes 4 million cubic
yards for the existing project and 0.7 million cubic yards induced by

the alternative plan.

e Direct Benefits. Direct benefits that would be realized under
this alternative plan are in the form of deep-draft transportation
savings and land enhancement. Transportation savings will be
realized during the coustruction period; however, for the purpose of
this study these benefits were not considered. Alsc, the improved
efficiency of the harbor wi.l eliminate traffic delays due to
constrained one—way traffic in the main channel, lack of auchorage

areas in the upper harbor and limited turning areas.
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e Socioceconomic Impacts of the Comsidered Plam. As discussed in
Appendix 5, S¢ .tion D, certain socioceconomic trends expected to occur
in the area under the "No Acticn”™ Plan would be induced with con-
struction of this altern-~iive plan. There would be an increase in
population, employment, housing, industrial and commercial devr iop~
ment, water~borne commerce, and port expansion. As the population in
the study area continues to grow more land row used for other pur-
poses will be converted to urban and built-up uses. 1inig is particu-
larly true for the heavy growth areas west of Mobile and south of
Theodore. Baldwin Ccunty 1s aiso becoming more attractive to resi-
dential growth, Conr-~mitant commercial development is expected to
occur in the arexs of residential development. The location of the
industrial spine ia Mobile is not expected to change significantly,
although the demand for industriai land w!ll increase. Industrial
growth is projected to expand primarily aiong up =T Mobile Bay, north
along the Mobile River, and south in the Theodr.re Industrial Park.
Expaneion of port rerminal and handling facilities is also expected
to occur with the proposed upper bay disposal site being a primary

area of expansion.

& Demographic Aspects. Any population increase as a result of
deepening the main ship channel would he lusignificant to the BEA
region or the Mobile SMSA. Any increase that might result from the

implementation of the Brookley fill area would occur in the 5. 5A.

® Population Density. No measurable impact.

e Population Mobility. The increased level of industrial and
commercial activity in the project area is =xpected to be accompanied
with an {immigration of population to the S5MSA. £in out—migration
could occur in the immediate project area, however, if adverse
environmental effects were to result from Implementation of the
project or residential properties were purchased for industrial or

commercial use.
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e National Economic Development. Implemeniation of a channel
de- pening plan would enhance nallonal economy by improving
transportation and handling facilities fsor ores and c¢oal, among other
items. The plan should aiso improve U.$. competition in foreign
trade in these {tems. Transportation savings for imported materials
wonld erhance the manufaccuring comperitiveness of the products

proposed with the above buik and other items.

s Noige. HNoisc rrom highway traffiec and industrial activicies
is not signifi-antiv high at present, but the level of nolse frc-
these spurces ls expected to increase In the project area as a resull
of project implementation. Hoise from other sources is elther
negligible or of short duration. ZLonstructlion noise, for sxample,

may be iatense, but is of only a tempourary nature.

¢ Aesthetics. Aesthetic effects which ¢an be attributed to the
Brookley expansion pians -cnerallw fall into three categories: visual
effects, odor and neise. Because of the disposal of dredged wmaterial
ad jacent to the Brooxley shoreline human activiries associated wirh
terrestrial aestheric pursuits would be affected. Lonversism of land
use would be rendered less desirabl< for residential and recrzational

use from the standpoint of aesthetic amenities.

» Honsing. Adequate land {5 available in the surrounding arecas
for residential developments associated with any population

increasa.

o Displacemeat of Psaple. Student housing units are located on
State properiy rdjacent to the proposed idrookley fill arez. The
State is aware that such developments in their imoediate vicinity
would not take place for a number ol years aod therefore the

residents can be reloecated withour zay sigiificant socizl jampact.

o Health. The locat:.n of addiciomal porr facilities ane
increases in th: number of workers in the area will increasc the
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chances of industrial accidents. There is no apparent shortage of

health faciliites in this area.

e Community Cohesion. Since the implementation of the Brookley
fill area implies the displacement of some people, community cohesion
as it now exists in the immediate project area would be disrupted to
a2 certain degree. The quality of life, life stylecs, and the
relationships between persons in the community at large are not

likely to change.

Selection of this plan would not be expected to significantly
affect community cohesion in the Mobile 5M5A. Certain groups within
the region would regard the harbor improvements as a major boest to
the economic well-being of the study area while others would bhe

skeptical of alterations to the bay.

Anticipated growth will create conflicting demands for the study
areag' freshwater resources. Much new indusrry is locating in the
region to take advantage of the resource. Continued population

growth will also require large amounts of fresh water.

® Water Quality. Control of water pollution associated with the
increased development of the area will be a major concern. As
indicated in Appendix 5, Section B, a water quality management plan
for Mobile and Baldwin Counties has been developed by the South
Alabama Regional Planning Commission in compliance with Section 208
of PL 92-50C. In order to effectively improve water quality and
gssure attainment of water quality goals, the 208 study indicated
that a regional structure is needed to coordinate the various city
and agency water quality plans and standards. Such a structure would
also facilitate the study of point and nonpoiat sources of pollution
and other water quality problems from a basin-wlide perspective on a
continuing basis. If the recommendations of the 208 study are
adopted lncally; certified by the Governor and approved by the
Enviroamental Protection Agency, thea the South Alabama Regional
83
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Planning Commission, in conjunction with the Alabama Water Improve—
ment Commission, will be assigned the responsibility to carry out the

area~wide management program.

e Air Pollution. Since the study area is predicted to
experience a continued growth level, the Division of Air Polluticn
Control, Bureau of Environmental Health, which monitors Mobile
County's air quality, 1s presently developing an Air Quality
Maintenance Plan for the county. The plan, which is mainly concerned
with particulates, will cover the twenty-year period from 1975
through 1995, and will indicate the ambient air levels resulting from
increased growth. It will then determine what, if any, additional
regulatory mcasures will be necessary. New industrial developm ¢ in
the county will be subject to stringent regulations and extensive
studies will be required to insure that the standards will not be
violated as a result of the new development. Since most of the study
area's industrial growth is expected to occur in Mobile County,
Baldwin County 1s not projected to experience serious degradation to
its air quality. It is also expected that when final compliance with
Federal automobile emission standards is achieved, there will be a
substantial reduction in the photochemical oxicint level. Striagent
controls of new industrial development will also be necessary to

assure this.

o Enviroomental Effects. Primary environmental impacts of this
plan would be associated with: (1) channel construction aad
subsequent maintenance dredging operations, (2) construction and
stabilization of the expansion area in the upper bay, and (3)
cffshore disposal of dredged material. A discussion of these impacts

is contained in Appendix 5, Section D.

Potential Mitigation Measures. During the public meetings and
work level conferences held during Stage 1 and II planning for this
project, several measures were suggested by envirommental agencies
and groups which could be utilized to mitigate environmeatal damages
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resulting from any plan to deepen the Mobile Ship Channel. These

measures Iinclude:

e Establish oyster beds in Bon Secour Bay.

# Improve water circulation in Mobile Bay by creating openings in
ridges paralleling the main ship channel from Dog River to Mobile

River.

s Restore tidal action in Chacaloochee Bay and Polecat Bay.

e Fill depressions which exist in Mobile Bay.

® Establish a recycle plan to remove material from existing

Blakely and Pintc Island disposal areas.

e Replace wetlands destroyed.

¢ Provide better circulation behind McDuffie Island.

5ince this plan would remove a significant quantity of shallow water
bottom from production, this has been considered an important aspect
for mitigation. Chacaloochee Bay was effectively removed from
interaction with Mobile Bay by construction of the Mobile Delta
Causeway. Tidal exchange 1is restricted to four 10-foot by >—foot
culverts passing under the highway. In order to provide full tidal
flushing, almost the entire causeway across its mouth would require
bridging. This is not considered feasible and may not be desirable
for environmental reasons since the bay presently is heavily used by
both sport fishermen and duck hunters. However, provisions for a
partial restoration of tidal exchange would retard the rate of
filling of the bay, provide a degree of control of uadesirable
aquatic plants, Eurasian milfoil along the northern boundary of the

causeway, and restore much of the nursery value of the lower bay.
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This measure could be implemented without additional model studies if
the differing goals of the freshwater sportsman and the estuarine

advocate could be resoclved.

The establishment of oyster beds in Bon Secour Bay is nct consid-
eTed to be a desirable mitigation measure at this time, since the Bon
Secour Bay has a historical record of very poor spatfall. Thus, it
is doubtful that any reefs established would be self-maintaining.
However, the circulation changes which would be induced by channel
enlargement could greatly enhance this potential. Additional study

is required.

Efforts to alter existing circulation patterns by opening channels
in the upper bay or by fiiling the depression on the eastern side of
the ship channel are viewed with reservation. Such actions have the
potential of changing the long-term water quality of the bay in a
positive manner. However, on the other hand, a certain amount of
oxygen depletion is required if "jubilees” (fish move out of the
water up on the shore) on the eastern shore are to continue. If the
impact on larval forms 1s considered, "jubilees”™ may not be a bonanza
as is commonly thought. Further investigation is required prior to

implementation.

Approximately 70 acres of wetlands would be destroyed by
constructing the Brookley fill. This loss will be mitigated by

creating wetlands adjacent to the proposed fill.

The fill placed between McDuffie Island and the mainland will be
opened to provide circulation behind McDuffie Island that has been
partially blocked by the proposed Brookley fill area.

Implementation Responsibilities. Responsibility or development
of this plan is divided between Federal and non-Federal interests in

accordance with established policy and guidelines. The Federal
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Government may construct or improve channels and harbors to meet the
requirements of shipping, while non-Federal interests are responsible
for terminal facilities, berthing areas, certain other components,

and specified items of local cooperation.

The United States would design and prepare detailed plans, dredge
the improved gulf and bay channels and turning and anchorage basins,
and maintain the improvements to project dimensions, after

Congressional authorization and funding.

Local infterests would provide all lands, easements and rights—of-~
way; all relocations and alterations of utilities; all retaining
works and stabilization measures required for disposal of dredged
material; and depths in all berthing areas commensurate with those

provided in related project areas.

Total average annual benefits for the 55-fgot plan are evaluated
at $33,130,000 including $30,433,000 navigation benefits and
$2,697,000 land enhancement benefits. Land enhancement benefits are
considered local and the cost allocated to land enhancement is a
local responsibility. The benefits are summarized and allocated in

Table 5.

The first cost of general navigation facilities for the 353-foot
channel plan considered herein, excluding navigation aids, would be
borne jointly by the United States and local interests. The appor-
tionment is based on the ratios of "general” to "local benefits.”
According to the ratio of general to local benefits derived hereto-
fore, 91.9 percent of the first cost of general navigation facilities
would be borne by the Corps of Engineers and 8.1 percent by local

interests.
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TABLE 5

ALLOCATION OF BENEFITS
BROOKLEY EXPANSION ARFA AND GULF DISPOSAL PLAN NO. 1 (MODIFIED)

Average Annual Value

Type of Benefit Total General Local

Navigation $30,433,000 $30,433,00C -

Land Enhancement 2,697,000 - 52,697,000
TOTAL $33,130,000 $30,433,000 $2,697,000

Percent 100 91.9 8.1

The President, in his June 1978 water policy message to Congress,
proposed several changes in cost-sharing for water resources projects
to allow states to participate more actively in project implementa-
tion decisions. These changes include a cash contribution from
benefiting states of 5 percent of first costs of construction

assigned to nonvendible project purposes.

Application of this policy to this Mobile Harbor plan requires a
contribution from the State of Alabama of an estimated $14,201,000 in
cash (5 percent of $284,014,000 total estimated project firet costs
assigned to nonvendible project purposes, based on October 1978 price
levels)., Other items of local cooperation would not be affected by

this additional requirement.
Estimated first costs, shown in Table 6, are based upon October

1978 dollar values. This table includes advance engineering and

design costs, and the contributions required by local interests.
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The presently estimated additional Federal arnual maintenance is
$1,424,000 which includes annual costs to the U.S. Coast Guard of
54,000 for maintenance of navigation aids. The estimated non~Federal

average annual malutenance is $304,000.

BROOKLEY EXPANSION AREA AND GULF DISPOSAL
PLAN NO. 2, MODIFIED (NED)

Plan Description. This plan was retained as that plan which
maximizes NED efficiency. The plan provides for deepening and
widening the entrance channel and the main bay chunnel, and provides
a turning basin opposite McDuffie Island. The gulf entrance channel
would be constructed by hydraulic hopper dredge and the material

placed in the gulf dispesal site. New work material dredged from the
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TABLE 6

ESTIMATE OF FIRST COST

BROOKLEY EXPANSION ARFA AND GULF DISPOSAL PLAN NO. 1 (MODIFIED)

OCTOBER 1978 PRICE LEVEL

FEDERAL FIRST COST
Dredging
Upper Bay Reach {(above Theodore)
63,400,000 cu. yds. @ $1.04/cu. yd.

Lower Bay Reach
58,654,000 cu. yds. @ $1.28/cu. yd.

Entrance Channel
19,019,000 cu. yds. @ $1.75/cu. yd.

Mooring Dolphins (16 @ $54,142 ea.)
SUBTOTAL

Contingencies € 20%

Engineering & Design @ 37

Supervision & Administration @ 3%

Interest during Constrrction (7 yrs. @ 6-7/8%)
SUBTOTAL

Less Required Contribution by Local Interest
Navigation Aids (U.S. Coast Guard)
TOTAL FEDERAL FIRST COST

NON-FEDERAL FIRST COST
Dredging
Berthing Areas (1,890,000 cu. yds. @ $1.04/cu. yd.)
Dike Comnstruction (over & alwve ¢ . E. cost)
5,000.000 cu. yds. @ $0.9% . .. yd.
Initiagl 7 . Joustructiecn

Dressing & Shaping
Waste Weirs
Revetment

SUBTOTAL

Contingencies @ 20%
Cash Contribution (3% of $284,014 07 3)
Cash Contribution (8.1% of §276,653,000)

TOTAL NON-FEDERAL FIRST COST

$ 65,936,000
75,077,000

33,283,000
866,000

$175,162,000

35,032,000
6,306,000
6,495,000

53,658,000

$276,653,000

-36, 610,000
93,000

$240,136,000

1,966,000

250,000

35,000
34,000
4,289,000

s 6,134,000

1,227,000
14,201,000
22,409,000

43,971,000
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upper 7.4 miles of bay clianpnel, the anchorage area and turning basin
would be utilized to construct dikes along the perimeter of the
8rookley disposal area and to coastruct fast land within the aorthern
portion of the disposal area. The remainder of the new work material
from the upper bay reach would be tramsported by hydraulic pipeline
dredge to the southern end of the diked disposal area. New work
material from the lower bay reach would be loaded on dump scows by a
hydraulic cutterhead dredge and transported to the gulf for disposal
in deep water. The maintenance material from the upper bay will be
transported to the gulf for disposal and the maintenance material
from the lower bay channel will be disposed of in the existing sites
presently used for maintenance of the lower main bay chamnnel. The

gulf disposal sites are the same as shown on Jigure 12.

Evaluoation and Assessment. As with the preceding alternative,
optimization studies were performed to determine the level of
development that would maximize net benefits. These studies indicate
that maximum net benefits could be achieved irom a channel with
dimensions commensurate with a 55~foot depth main channel “hrough
Mobile Bay. A comparison of annual benefits, amaual costs and net
benefits for the 45-, 50=, 55= and 60—foot levels of development for
the Brookley Expansion Area and Gulf Disposal Plan No. 2 is displayed
in Table 7,
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TABLE 7

OPTIMIZATION OF BROOKLEY EXPANSION AREA
AND GULF DISPOSAL PLAN NO. 2 (MODIFIED)

OCTOBER 1978 PRICE LEVEL

Channel Annual Annual Net
Depth Benefits Charges Benefits
45 feet $12,597,000 5 9,138,000 § 2,459,000
50 feet 22,646,000 15,192,000 7,454,000
55 feet 33,130,000 21,965,000 11,165,000
60 feet 38,956,000 34,335,000 4,621,000

Thie optimum level of development for the Brecokley Expansion Area
and Culf Disposal Plan No. 2 (Modified) would provide a channel 57
feet deep and 700 feet wide in the entrance channel and a chanmel 53
feet deep and 550 feet wide through Mobile Bay. Also, commensurate
depths would be provided ar the anchorage area opposite McDuffie

Island and the turning basin to be provided in that vicinity.

Approximately 1,047 acres of fast land constructed to about +17.5
feet above mean low water would be provided adjacent to the Brookley
Industrial Complex. The plan would provide a disposal area for soft
new work material dredged from the southern portion of the upper main
bay channel. This development is also compatible with the Alabama
State Docks' long-range development plan and will provide, on the
average, $2,697,000 in annual regional land enhancement benefits.
McDuffie Island would not be used to contain dredged material because

of its limited capacity and the marsh areas that would be destroyed.

The Brookley Expansion Area and Gulf Disposal Plan No. 2
(Modified) is ihe most economical of the detailed alternatives that ‘i

meets the navigation needs of the area. Envirommental impacts of
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this plan would be identical to those of the Brookley Expansion Area
and Gulf Disposal Plan No. | (Hodified} except for the impacts
related to disposal of maintenance material from the lower bay. At
intervals of two to three years approximately 12,000 acres of lower
bay bottom adjacent to the main ship channel would receive dredged
maintenance material. This technique is presently employed for main-
tenance of the existing preoject. The 35-foot level of development as
proposed would increase the average annual quantity of material
dredged from the lower bay by about 153,000 cublc yards. Thus, a
total of about 2.7 million cubic yards of maintenance material would

be disposed adjacent to the channel annually.

The most significant concern about disposal of larger gquantities
of maintenance material in the lower bay would be associated with the
physical fate of the material. Evaluation of previous dispssal in
the bay indicates that for the period of record, 1960 to 1976,
approximately 49,600,600 cubic yards of dredged material were dis-
posed in the lower bay including 13,000,000 cubic vards of material
from channel modification. Bathymetric surveys of the disposal areas
indicate that there has been a relatively small amount of accumula-
tion of the material. Judging from this information it is expected
that the increased quantities of maintenance material would alsc tend
to be redistributed by wind, wave, currents, tidal action, or fisher-
ies activities. As discussed under the "No Acticn™ Plan in this
section, studies to date indicate that the present practice of dis-
posal of maintenance material adjacent to the channel results in a
relatively minor biological impact, considered to be well within the
resiliency of the estuarine system. This plan would result in only a
relatively small increase in the present amount of mate=rial being
deposited into the bay. Furthe: studies would have to be conducted
before recommending this alternative. Due to the environmental
acceptability of gulf disposal over bay disposal this alternative has

heen draopped from further study.
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Mitigation Measures. (Same as the Brookley Expansion Area and
Gulf Disposal Flan No. 1, Modified.)

Implementation Respongibilities. Responsibility for development
of this plan is divided between Federal and non—-Federal ianterests in
accordance with established policy and guidelines. The Federal
Government may construct or improve channels and harbors to meet the
requirements of shipping, while non-Federal interests are responsible
for terminal facilities, berthing areas, certain other components,

and specified items of local cooperatioun.

The United States wculd design and prepare ietaiiad plans, dredge
the improved gulf and bay chanmnels and turning and anchorage basiuns,
and maintain the improvement to project dimensions, after Congres—

sional authorization and funding.

Local interests would provide ail lands, easements and rights—of-
way; all relocations and alterations of utiliries; all retaining
works and stabilization measures required for disposal of dredged
material; and depths in all berthing areas commensurate with tiuse

provided in related project areas.

Total average annual benefits for the 55-foot plan are evaluated
at 533,130,000 including $30,433,000 navigation benefits and
52,697,000 land enhancement benefits., Land enhancement benefits are
considered local and the cost allocated to land enhancement is a
local responsibility. The benefits are summarized and allocated in

Table 8.
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TABLE B

ALLOCATION OF BENEFITIS
BROOKLEY EXPANSICN AREA AND GULF DISPOSAL PLAN NO. 2 (MODIFIED}
OCTOBER 1978 PRICE LEVELS

Average Annual Value

Type of Benefit Total Generil Loecal

Navigation $30,433,000 $30,433,000 -

Land Enhancement . 2,697,000 - §2,697,00¢
TOTAL T $33,130,0u 36,433,000 $2,697,000

Percent 100 91.% 8.1

The first cost of general navigation facilities for tne 35-{ost
channel plan considered herein, excluding navigation aids, wouid be
berne jointly by tu> United States and local interests. The appor~
tionment is based on the ratios of "gemeral” te "local benefits.”
According to the ratio of general to local benefits derived herzzo-
fore, 91.9 percent of the first cost of general navigation facilitles
would be borne by the Corps of Engineers aad B.1 perceat by local

interests.

Tie President, in his June 19/8 water policy message to {ongress,
proposed several changes in cost-sharing for water rescurceos projects
to allow states tc participate more actively in project implementa-
tion decisions. These changes include a cash contribution froz hena-
fiting states of 5 percent of first costs of construction assigned to
noavendible project purposes and 10 percent of costs assigned io

vandible project purposes.



Application of this policy to this Mobile Harbor plan requires a
contTibution from the State of Alabama of an estimated 3.4 ,701,000 in
cash (5 percentr of 5284 ,014 000 :otal estimaced project first costs
asgigned to nonvendible proiect purposes, based on October 1978 price
levels). Other items of local cooperation would not be affected by

this additional requirement.

Estimated first coste, shown in Table 9, are based upon October
1978 dollar values., This table includes advance engiseering and

dezsign costs, and the concributions required by local interest.

The presently estinated additional Federal annual maintenance is
51,363,000 which includes annual costs to the U.S. Coast Guard of
$4,000 for maintenance of navigartion .ids. The estimated non—Federal
average anpual maintenance is 35344,000.

GULF DISPOBAL PLLAN NC. 1

Plan Des-<ription. The Gulf Disposal Plan No. 1 would enlarge

the channels and . mstruct the aunchorage area and turaing basin, as
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TABLE 9

ESTIMATE OF FIRST COST
BROOKLEY EXPANSION AREA AND GULF DISPOSAL PLAN NO. 2 (MODIFIED)
OCTOBER 1978 PRICE LEVELS

FEDERAL FIRS5T COST

Dredging
Upper Bay Reach (above Theodore)
63,400,000 cu. yds. @ $1.04/cu. yd. $ 65,936,000
Lower Bay Reach
58,654,000 cu. yds. @ 81.28/cu. yd. 75,077,000
Entrance Channel
19,019,000 cu. yds. € $1.75/cu. yd. 33,283,000
Mooring Dolphins (16 @ $54,142 ea.) 866,000
SUBTOTAL $175,162,0600
Contingencies @ 20% 35,032,000
Engineering & Design € 3% 6,306,000
Supervision & Administration € 3% 6,495,000
Interest during Construction (7 yrs. € 6~7/8%) 53,658,000
SUBTOTAL $§276,653,000
Less Required Contribution by Local Interest -36,616.,080
Navigation Aids (U.8. Coast Guard) 293,490
TOTAL FEDERAL FIRST COST 240,138 0013

NON~FEDERAL FIBST COST
Dredging
Berrhing Areas (1,890,000 cu. vds. 2 $1.04/cu. yd.} 1,966,000
Dike Construction {over & above C.E. cost)

5,000,000 cu. yds. @ $0.05/cu. yd 250,000
Initial Dike Constructiom
Dressing & Shaping 35,004
Waste Weirs 245,004
Revetment 4,289,000
SUBTOTAL § 6,134,000

Contingencies @ 20% .
Cash Contribution (5% of 3284,014 000) 14,261,000

Cash Contribution (8.1% of §276,653,00G) 22, &4, 000
TOTAL NON-FEDERAL FIRST COST 3,971,040
TOTAL ESTIMATED FIRST COST e384 10T, L
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do the Brockley Expansion plans. This plan differs in that new work
and maintenance material from the upper bay would be transported by
dunp scows and disposed of in the deep water of the gulf. The diked
bay disposal area would not be constructed. New work and wmalntenance
from the lower bay would also be disposed of in the deep water of the
gulf. The plan would reduce the present net rate of sedimentation in
the bay and would prolong the bay's estuarine life; however, this

»lan does not provide any fast land development for future port

development in the upper bay.

Evaloation and Assessment. As with the preceding two alterna-
tives, optimization studies were performed to determine the levei of
development that would maximize net benefits., These studieg also
identified the 55-foot level of development for the maim bay channel
as the optimum plan. A comparison of different levels of development

for the Gulf Disposal Plan No. 1 is displayed in Table l0.

TABLE 10

OPTIMIZATION OF GULF DISPOSAL PLAN NO. i
CCTOBRER 1978 PRICE LEVEL

Channel Annual Annual Net
Depth Benefits Charges Benefits
45 feet 511,067,000 $13,463,000 $—-2,396,000
50 feet 20,644,000 18,054,000 2,590,000
55 feet 30,433,000 25,787,000 4,646,000
60 feet 35,260,000 33,784,000 1,476,000

98



The Gulf Disposal Plan No. 1 varies from the preceding plans for
constructing areas in upper Mobile Bay for dredged material disposal
in that the plan provides for disposal of all the new work and
maintenance in the deep water of the Gulf of Mexico. Other aspects

of the plan in regard to the channel construction would be the same.

The plan would involve disposing 143 million cubic yards of new
work material and an average of 4.7 million cubic yards of mainte-
nance material annually in the gulf., The optimum level of develop—
ment for this plan could be constructed and maintained for
$25,787,000 annually. The plan would produce $4,646,000 in net

benefits annually.

The physiocchemical-biclogical interactive effects of disposal of
all the material in the gulf would be similar but t¢ a greater degree
than that discussed for the Brookley Expansion plans. These
increased quantities of material to be dumped offshore under this
plan would alsc be disposed of in areas 1 and 2 (Figure 12), as with
the other plans including gulf disposal. These areas will require
further evaluations and study to determine thelr acceptability. More
detailed studies for the plan could be performed in preconstruction
planning when more exact quantities of dredged material and definite

locations of disposal areas would be known.

Based on available data, general effects of disposal in the open
gulf are considered less detrimental than those resulting from
disposal within Mobile Bay. However, more energy would be required
to implement this plan than any other channel deepening alternative

considered, and the land enhancement benefits would be foregone.

Mitigation Measures. (Same as the Brookley Expansion Area and
Gulf Disposal Plan No. 1 and 2, Modified, except the bridging of US
Highway 90, opening of McDuffie fill and establishing 70 acres of

wetlands would not be implemented.)
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Implementation Responsibilities. Responsibility for development
of this plan is divided between Federal and non-Federal interests in
accordance with estahlished policy and guidelines. The Federal
Government may construct or improve channels and harbors to meet the
requirements of shipping, while non-Fedreal interests are responsible
for terminal facilities, berthing areas, certain other components,

and specified items of local cooperation.

The United States would design and prepare detailed plans, dredge
the improved gulf and bay channels and turning and anchorage basins,
and maintain the Improvement to project dimensions, after Congres—

sional authorization and funding.

Local interests would provide all lands, easements and rights-of-
way; all relocations and alterations of utilities; all retaining
works and stabilization measures required for disposal of dredged
material; and depths in all berthing areas commensurate with those

provided in related project areas.

The first cost of general navigation facilities for the 55-foot
channel plan considered herein, including navigation aids, would be
borne by the United States.

The President, in his June 1978 water policy message to Congress,
proposed several changes in cost-sharing for water resources projects
to allow states to participate more actively in project implementa-
tion decisions. These changes Include a cash contribution from bene—
fiting states of 5 percent of first costs of construction assigned to
nonvendible project purposes and 10 percent of costs assigned to

vendible project purposes.

Application of this policy to this Mobile Harbor plan requires a
contribution from the State of Alabama of an estimated $16,880,000 in
cash (5 percent of $337,596,000 total estimated project first costs
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assigned to nonvendible project purposes, based on October 1978 price
levels). Other items of local cooperation would not be affected by

this additional requirement.

Estimated first costs, shown in Table ll, are based upon October
1978 dollar values. This table Includes advance englneering and

design costs, and the contributions required by local interests.

The presently estimated additional Federal annual maintenance is
$1,453,000 which includes annual costs to the U.S. Coast Guard of
$4,000 for maintenance of navigation aids. The estimated non-Federal

average annual maintecance is $257,000.

CHANNEL WIDENING (Least Environmentally Damaging Plan)

Plan Description. This alternative plan would forego any
channel deepening, however, it would consider widening the existing
main bay channel 50 feet to reduce traffic delays, provide an
additional increment of safety and modify existing dredged disposal
techniques to provide for removing all maintenénce dredged material
to the gulf for disposal. All new work dredged material would also

be disposed of in the gulf (see Figure 12).

Evaluation and Assessment. This plan induces no transportation
savings from deeper draft vessels but eliminates some traffic delays
within the bay and makes a positive environmental contribution to
improving circulation in the upper bay and no longer disturbs the bay
bottom adjacent to the ship channel by receiving aanual maintenance
material. The plan reduces the sedimentation of the bay by removing
to the gulf approximately 4.2 million cubic yards of dredged
maintenance material each year., This volume of maintenance mater-ial

includes the maintenance of the existing project.
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The additional annual charges for this alternative equal
$1,395,000. Compared to a reduction in traffic delay costs of
approximately $4,884,000, the channel widening plan has a benefit-
to~cost ratio of 3.5 and $3,489,000 net benefits.
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TABLE 11

ESTIMATE OF FIRST COST
GULF DISPOSAL PLAN NO. 1
OCTOBER 1978 PRICE LEVEL

FEDERAL FIRST COST
Dredging

Upper Bay Reach (above Theodore}
63’400,000 CU. yds: @ $1.68/CUO ydo

Lower Bay Reach
58,654,000 cu. yds. @ $1.28/cu. yd.

Entrance Channel
19,019,000 cu. yds. @ §1..5/cu. yd.

Mooring Dolphins (16 @ $54,142 ea.)
SUBTOTAL

Contingencies @ 20%

Engineering & Design @ 3%

Supervision & Administration @ 3%

Interest during Comstructiom (7 yrs. @ 6-7/8%)
SUBTOTAL

Less Required Contribution by Local Interest
Navigation Aids (U.S. Coast Guard)
TOTAL FEDERAL FIRST COST

NON-FEDERAL FIRST COST
Dredging
Berthing Areas (1,890,000 cu. yds. @ $1.68/cu. yd.)
Contingencies @ 20%
Cash Contribution (5% of $337,596,000)
TOTAL NON-FEDERAL FIRST COST
TOTAL ESTIMATED FIRST COST

$106,512,000
75,077,000

33,283,000
866,000

$215,738,000

43,148,000
7,767,000
8,000,000

59,040,000

$333,693,000

~16,880,000
93,000

$316,906,000

3,175,000
635,000
16,880,000

$ 20,690,000
$337,596,000

Model studies indicate that enlargement of the channel is the

dominant cause of salinity changes in the bay. In view of the above,
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the less detrimental effects of dredged material disposal, improved
safety conditions for ships and retarding the filling of the bay, the
Channel Widening Plan is regarded as the least envirommentally damag-

ing plan.

Mitigation Measures. Mitigation measures for this plan, based
on available information, are not warranted; however, there are EQ
measures that have previously been addressed as mitigation measures
that have positive environmental value that could be included in the

Channel Widening Plan.

Studies indicated that along the main channel betweer. 1 point on
the same latitude as the mouth of Dog River to a point about 2 miles
to the north, approximately 4.3 million cubic yards of material would
have to be removed to eliminate the ridges between the channel and
ad jacent bay bottom. This material could be placed by hydraulic
pipeline dredge into the existing depressions located in the upper
bay, thereby reducing the tendency of concentrated low oxygen water
developing in the depressions. Preliminary studies indicate this
measure would cost approximately $6,000,000 to implement. This
equates to an average annual cost of $414,000. In view of the cost,
uncertainty of existing impacts and benefits from measures such as
this, model studies should be performed to more accurately determine
the effects on circulation prior to implementing such measur:. These
model studies may show that creating openings in the causeway or
other measure may achieve more desirable and cffective results for

less costs.

The establishment of additional oyster beds in Bon Secour Bay is
another environmental measure that is considered desirable. However,
this too depends on very accurate assessments of any changes to the
circulation and resultant salinity variations that might be created
by implementing any structural alternative. Model studies could

furnish the needed data to investigate this need further.
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Implementation Responsibilities. Responsibility for development
of this plan is divided between Federal and non-Federal interests in
accordance with established policy aand guidelines. The Federal
Government may construct or fmprove channels and harbors to meet the
requirements of shipping, while non~Federal interests are respounsible
for terminal facilities, berthing areas, certain other components,

and specified items of local cooperation.

The United States would design and prepare detailed plans, dredge
the improved gulf and bay channels and turning and anchorage basins,
and maintain the improvement to project dimensions, after

Congressional authorization and funding.

The first cost of general navigation facilities for the Channel
Widening Plan considered herein, including navigation aids, would be
borne by the United States.

The President, in his June 1978 water policy message to Congress,
proposed several changes in cost—sharing for water resources projects
to allow states to participate more activeiy {n project implementa—~
tion decisions. These changes include a cash contribution from bene-
fiting states of 5 percent of first costs of construction assigned to
nonvendible project purposes and 10 percent of costs assigned to

vendible project purposes.

Application of this policy to this Mobile Harbor plan requires a
contribution from the State of Alabama of an estimated $940,000 in
cash (5 percent of $18,798,000 total estimated project first costs
assigned to nonvendible project purposes, based on October 1978 price
levels). Other items of local cooperation would anot bhe affected by

this additional requirement.

105



Estimated first costs, shown in Table 12, are based upoun October
1978 dollar values. This table includes advance engineering and

design costs, and the contributions required by local interests.

The presently estimated additional Federal annual maintenance is
$54,000. There is no increase in the non-Federal annual

maintenance.

PUBLIC VIEWS

On 31 July 1979 a final public meeting was held to present the
results of the study. DNotices of the public meeting were furnished
the United States Senators and Representatives from the area, Federal
and State agencies, city and county authorities, and interested
organizations and individuals. General suppert for the selected plan
was received from the U.S. Congressmen, Department of Transportation
and Department of Commerce {Maritime Administration). Federal agen-
¢ies such as the Department of Interior, Environmental Protection
Agency and Department of Commerce (National Oceanic and Atmospheric
Administration) expressed a general objection to placing dredged

material adjacent to the Brookley shoreline and creating a fast land

area.

A considerable majority of those represented at the meeting were
in favor of the selected plan for Mobile Harbor. However, several
enviroumental groups and local citizeus spoke or wrote letters
expressing concern or opposition to the selected plan. Concerns
included the necessity or desirabiiity of deepening Mobile Ship Chan—
nel and the potential environmental degradation of the bay with
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TABLE 12

ESTIMATE OF FIRST COST
CHANNEL WIDENING PLAN
OCTOBER 1978 PRICE LEVEL

FEDERAL FIRST COST

Dredging
Upper Bay Channel to Theodore
1,837,000 cu. yds. @ $2.50/cu. yd. $ 4,593,000
Lower Bay Reach
5,070,400 cu. yds @ $2,00/cu. yd. 10,141,000
SUBTQTAL $14,734,000
Contingencies @ 20% 2,947,000
SUBTOTAL Construction $17,681,000
Engineering & Design @ 3% 530,000
Supervision and Administration @ 3% 546,000
TOTAL Construction $18,757,000
Non-Federal Cash Contribution -940,000
TOTAL Cost to Corps of Engineers $17,817,000
Aids to Navigation (U.S. Coast Guard) 41,000
TOTAL Federal First Cost 517,858,000

NON-FEDERAL FIRST COST
Non~Federal Cash Contribution (5% of $18,798,000) $ 940,000

particular emphasis on the Brookley Expansion Area. Environmental
groups in general feel that if channel enlargement is necessary, then
the dredged material should all be traunsported to an approved

disposal site in the Gulf of Mexico.

Appendix 3 contains letters and responses from Federal and State
agencies, and concerned local groups and individuals. A transcript
of the public meetings was prepared and is available at the Mobile

District QOffice.



COMPARISON OF DETAILED PLANS

The selection of the best plan to solve the problems and meet the
needs of the study area results from a comparison of alternative
plans. This comparison is based on the effect assessment, the
contributions to the four accounts—National Economic Development
(NED), Environmental Quality (EQ), Regional Development (RDP), and
Social Well-Being (SWB)-—and responsiveness to stated evaluation

criteria.

SYSTEM OF ACCOUNTS

Federal criteria for water resources planning establish the need
for an allocation of significant beneficial and adverse effects of
considered plans in terms of the four basic accounts~-NED, EQ, RD,
and SWB. A display of the effects in terms of the system of accounts

(54) is also required.

Contributions of the plans in detail to the four accounts are

presented in summary form in Tables 13A through 13E.

The SA displays information concerning the location of beneficial
or adverse effects. As a winimum, one region, such as a city or
county, and the rest of the nation must be shown. In the Mobile
report, three regions are shown for which effects hzve been identi-
fied. They are: (1) the study area, consisting of Mobile and Baldwin
Counties and the immediate project area within and adjacent to Mobile
Bay; (2) a larger area affected by the project which is further sub-
divided as the primary tributary area for commodities handled at the
port and the Gulf of Mexico, including the Mississippi Sound; and (3)

the rest of the nation.
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asterisks.

Throughout the display, there will be numerical footnotes and

The numerical notations refer to Information associated

with the timing, uncertainty, exclusivity, and actuality of the

effect described.
specifically required by Section 122, PL 91-611.

of the notations.

TIMING

i.

2.

3.

Impact is expected to occur
prior to or during imple-
mentatios of the plan.

Impact 1s expected within 15
years following plan
implementation.

Impact is expected in a
longer time frame {15 or more
years) following

implementation.

UNCERTAINTY

4-

The uncertalnty associated

with the impact is 50X or

more.
The uncertainty is between
10Z and 30Z.

The uncertainty is less than

10Z.

The acs.erisks note items included in those

Below is an indsx

EXCLUSIVITY
7. Overlapping entry; fully
monetized in NED account.
8. Overlapping entry; not fully
monetized in NED account.
ACTUALITY
9. Impact willi occur with
implementations
10. Impact will occur only shen
specifi- additional actions
are carried out during
implementation.
1i. Impact will not occur
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TABLE 13A
SYSTEM OF ACCOUNTS
Plan: °“KO ACTION™

Locaticn of Impacts

hest of
Effects ] Study Area Larger Area The ration
1. National Economic
Bevalepment
as. Positive No direct begeficial ={fects on a local or
sational scale.
b. Negative ¥o direc:t commitment of local or mational
TEs50UlCes.
2- Environmental Quality
a. EQ Enhanced No enhancement of enviroamental resources.
b. EQ Degraded Disposal of mainterance material from the

bay and bar channels would continue o
disrupt the benthic commmnizies at the
disposal sites. Disposal aounus aad their
possible effects on circulation would
continue to persist in the upper bay-

c. EQ Destroved No envirommental rescurces would be
irretrievably lost as a resulr of dredging
the bay or bar channels. Utilization of
the upper harbor dispopsal areas would
eliminate 135 acres of teesiablished prise
marshland.

3. Social Well-Being

3. Beneficial Health, safety and community well-being
wouid be unaffected; educationzal, culfural
and recreation opportunities would not be

influeaced.
b. Adverse Ho unfavorable effects.
4. Regional Develcpment
a. Beneficial No significant eifects on incose,
saployment or economic growth of the
rgice.
b. Adverse ¥o unfavorable effects.
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TABLE 13B

SYSTEM OF ACCOUNTS

PLAN: 3Broctley Fxpucsion Area and Gulf Disposal
Plan Lo, ” {Modiried) 55x550-ft, Main Channel
; R
LOCATION Of 1-{PACTS
3 .
Within the Within the ! Within a Within the
immediate rest of the | larger area rest of the
planning area study area affected by nation
(SMSA) the plan (BEA)
>s% Significantly en—,
hance industrial
& port facilities
(2,6,10) ‘
s%| Opportunity exists
for improving cir-
culation in the
upper bay below th
disposal area and J

Channel bw discon-
tinuing existing
methods of disposi
maintenance materi
alongside the main
ship channel,

g

The major factor 1
the number & type

of industry(2,5,10
)ei* Significant effects

ue to increased porfp facilities(2,5,10)

north of the Theoddre

11, Impact will
not occur be-
cause necessary
additional ac~-

| tions are lack-

ing.
Section 122 *

Items required

by Sec. 122 &
ER 1105-2-105.
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TABLE 13B

SYSTEM OF ACCOUNTS

Accounts
1. National Eco-

nomic Development

a, Beneficial
Impacts

(1)} Annual trans-
portation
savings

{2) Land Enhance~-
ment

b, Adverse Im-
pacts

(1} Project first

¢. BfC Ratio
{total)

PLAN: Brookley Expansion Area and Gulf Disposal
Plan No. 1 (Modified) 55x550-fr, Main Channel

LOCATION OF IMPACTS

Within the
immediace

Within the
rest of the

Within a
larger area

Within the
rest of the

{2) Annual Charges

planning area study area affected by nation
(SMSA) the plan (BEA)
$30,433,000
(2 ,6,9)

$2,697,000
(2,6,9)

543,971,000 w*
§ 3,479,000 %%

NED_ACCOUNT
**Non-Federal costs
allocated to the

state., Tncludes
the additional
3% vequired by

Pres. Water Policy.d

$240,136 ,000
$ 18,549,000
1.5

Index of footnotes:
Iiming

1., Impact is expected to
occur prior to or during :
implementaticn of the plan
2. Impact is expected with
15 years following plan
irplementation.

3. Impact is expected in a
longer time frame (15 or
mcre years following im-
plementation.)

Uncertainty

4, The uncertainty asso-
ciated with the impact

is 50% or more.

5. The uncertainty is
between 10% and 507%.

6. The uncertainty is less
10%.

Exclusively

7. Gverlapping entry;fully
monetized in RED account,
8. Overlapping entry; not
fully monetized in NED
account,

Actuality

3. Impact will pccur. with
implementation.

10. Impact will occur only
when specific additional
actions are carried out
during implementation,

11, Impact will not accur
because neccessary eddi-
tlonal actions are lacking.
Section 122 *Items required
by Sec.l22 & ER 1105-2-105,




TABLE 13B
SYSTEM OF ACCOUNTS

PLAN: Brookley Erjp.nsion Area and Gulf Disposal
Pian N~ ' {indified) S5x550-ft, Main Channel

o e —

!
! LOCATION OF JLiPACTS

’Within the Within the ! Within a

; ! Within the
immediate rest of the | larger area rest of the
planning area study aresa affected by nation

{SMS4A) the plan (BEA)

i JE'Q Account
*- a, Beneficial
Impacts
o' (1) Man-made resources¥* Significantly en-
o hance industrial
- & port facilities
- (2,6,10)
(2} Natural resources*|Opportunity exists
‘ for improving cir-
culaticon in the
upper bay below thg
disposal area and
north of the Theoche
Channel by discon-
tinuing existing
methods of disposing
maintenance material
alongside the main
ship channel,

-~ b, Adverse Impacts
= (1) Air Quality * The major factor i ’
SR the number & type

of industry(2,5,10

* Significant effects
ue to increased por}p facilities(2,5,10)

ii;z) Noise Level Change

i P

®

11. Impact will
not oceur be-
cause necessary
additional ac~
tions are lack~
ing.

Section 122 *

Items required

by Sec., 122 &
ER 1105-2-105.

Index of footnotes:
Timing

1, Impsct 1Is expected
to occur prior to or
during implementation
of the plan.

2. Impact is expected
within 15 years fol-
lowing plan implemen-
tation.

3. Impact 1g expected
in a longer time frame
{15 or more years fol-
lowing implementation)
Uncertainty

%4, The uncertainty
associated with the
impact is 30% or more.
5. The uncertainty is
between 107% and 50%.
6. The uncertainty is
less than 10%.
Exclusively

7. Overlapping entry;
fully monetized in
NED account.

B, Overlapping entry;
not fully monetized
in NED account,
Actuality

9., Impact will occur
with implementation,
10, Impact will occur
only when specific
additional actions =
are carried out during
implementation,
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TABLE 138

_SYSTEM OF ACCOUNTS

(3) Water Quality*

-(&)Natural Resources¥ Benthic communi-

PLAN: Brookley Expansion Area and Gulf Disposal
Plan No. 1 (Modified} 55x550-ft. Main Channel

LOCATION OF IMPACTS

larger area
affected by

the plan (BEA)

Within the Within the Within a
immediate rest of the
planning area study area

{SMSA)

Minor release of
heavy metal at

dredging and dis-
posal sites. As-
similative capacit

will be slightly
reduced. (1,6,9)

ties dirupted due
to placement of
material in the

and in nearby area
surrounding pro-

posed upper bay

fill area. Channe
widening would de-
crease benthic pro
duction in approx.
700 acres of the

bay (1,6,9)

Gulf disposal siteE

ty of Mobile River -

Within the
rest of the
nation

Index of footnotes:

Timing

1, Impact is expected to
cccur prior to or during
implementation of the plan.
2. Impact is expected within .
15 years following plan ‘
implementation.

3. Impact is expected in a
longer time frame (15 or
more years following im-
plementation,)

Uncertainty

4, The uncertainty asso-
ciated with the impact

is 50% or more.

5. The uncertainty is
between 10% and 50%.

6. The uncertainty is less
10%.

Exclusively

7. Overlapping entry;fully
monetized in NED account,
8. Overlzpping entry:; not
fully monetized in NED
account.

Actuality

9, Impact will occur with
implementation,

10, Impact will occur oaly
when specific additional
actions are carried out
during implementation.

11, Impact will not occur
because neccessary addi-
tional actlons are lacking.
Section 122 *Items required

by Sec.122 & ER 1105-2-105.
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TABLE 13B

SYSTEM OF ACCOUNTS

(5) Esthetic Values*

(6) Salinity Changes

c. EQ Destroyed
Naturel Resource

PLAN:  Brookley Expansion Area and Gulf Disposal
Plan ¥o. 1 (Modified) 55x550~-ft, Main Channel
LOCATION OF IMPACTS
Within the Within the Within a Within the

immediate
planning area

rest of the
study area
{SM3A)

larger area
affected by
the plan (BEA)

rest of the
nation

Adverse visual and
odor effects asso-
ciated with in-
creased industrial
and commercial
development and
dredging (1,5,9)
Denser saltwater
will be introduced
up into Mobile Ray
due to larger ship
channel (1,6,9)

1,710 Acres of
s*% bay bottom con-
verted to fast-
land.

Index of footnotes:

Timing

1. Impact is expezted to
occur pricr to or during
implementation of the plan.
2, lmpact is expected within
15 years following plan
implementation.

3. Impact is expected in a
longer time frame (15 or
more yaars following im-
plementation,)

Uncertaincy

4, The uncertainty zsso-~
ciated with the impact

is 50% or more.

5, The uncertainty is
between 10% and 50%.

6. The uncertainty is less
10%.

7. Overlapping entry;fully
monetized in NED account,
8. Overlapping entry; not
fully monetized in NED
account,

Actuality

9. Impact will occurwith
implementation,

10. Impact will occur only
when specific additional
actions are carried out
during implerentation,

11. Impact will nor occecur
because neccessary addi-
tional actions are lacking.

Section 122 *Items required

by Sec.l122 & ER 1105-2-105, |
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TABLE_13B
SYSTEM OF ACCOUNTS

SWB Account
a. Beneficial
Impacts

‘(t.) Property

Values

{2) Public faci-
lities and
services*

b. Adverse
Impacts

(1) Relocation of
People

PLAN: Brookley Expansion Area and Gulf Disposal
Plan No.l {(Modified) 55x550-ft, Main Channél

LOCATION OF IMPACTS

Within the Within the Within a Within the

immediate rest of the larger area rest of the

planning area study area affected by nation
{SMSAY the plan (BEA)

None

Additional land
made available
for port facility
development (2,6,%)

Posgsible relocatioﬁ
of housing adja-
cent to proposed
f111 area (1,5,9)

Index of footnotes:

Timing

1, Impact is expected to
occur prior to or during
implementation of the plan.
2, Impact is expected within
15 years following plan
implementation.

3. Impact is expected in =&
longer time frame (15 or
more years following im-
plementation.)

Uncertainty

4, The uncertainty asso-
ciated with the impact

is 507 or more.

5., The uncertainty is
between 10% and 50%.

6, The uncertainty is less
10%.

Exclusively

7. Ovevlapping entry;fully
monetized in NED account,
8. Overlapping entry; not
fully monetized in NED
account.

Actuality

9, Impact will occur with
implementation.

10. Impact will occur only
when specific additional
actions are carried oput
during implementation.

11, Impact will not occur
because neccessary addi-
tional actions are lacking.
Section 122 *Items required

by Sec.122 & ER 1105-2-105. - |
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TABLE 13B

SYSTEM OF ACCOUNTS

(2) Relocation of
businass*®

{3) Relocation of
farms*
(4) Community Growth

(5) Community Co-
hesion

effects {3,7,10)

PLAN: Brookley Expansion Area and Gulf Disposal

Pilan Ne. 1 (Modified) 55x550-ft,

Main Channel

LOCATION OF IMPACTS

Within the
immediate
planning area

Within the

Within g
larger area
affected by
the plan (BEA)

rest of the
study area
(SMsSA)

Within the
rest 0f the
nation

No sigrizicant
No effec.s

No significant
effects (3,5,10)
Implementation of
this plan would be
in line with stated
community economic
goals, Community
cohesion as it now
exists would not
be disrupted,

No significant
effects (3,5,10)

Index of footnotes:

1. Impact is expecced to
occur prior to or duving
implementation of the plan.
2. Impact is expected within
15 years following plan
implementation,

3. Impact 15 expected in a
longer time frame (15 or
more years followipg im-
plementation.)

Uncertainty

4, The uncertainty asso-
ciated with the impact

is 50% or more.

5. The uncertainty is
between 10% and 50%.

6. The uncertainty is less
10%.

Exclusively

7. Overlapping entry;fully
monetized in NED account.
8. Overlapping entry: not
fully monetized in NED
account,

Actuality

9. Impact will occur with
implementation,

10, Impact will cccur only
when specific additional
actions are carried out
during implementation,

11. Impact will not occur
because neccessary addi-
tional actions are lacking.

Section 122 *Items required

by Sec.l22 & ER 1105-2-105.




TABLE 138

SYSTEM OF ACCOUNTS

®

o

(2)

(3

Account
Beneficial
Impacts
Regional
Growth¥*

Tax Changes®

Employment*

Adverse

PLAN: Brookley Expansion Area and Gulf Disposal
Plan No.l (Modified) 53x550-ft. Main Chennel

LOCATION OF IMPACTS

Within the Within the Within a Within the

immediate rest of tl. larger area rest of the

planning area study avea affected by nation
{SMSA) the plan (BEA)

This plan would
create a minor

employment growth/
(3,6,10)

Local money for
consfruction &
maintenance (1,5,9]

Minor increase in
business & indus-
try related to the
port would result
in increased em-
ployment (3,5,10)
No unfavorable
regional effects.

Enhance businesses
and employment,
{3,5,10)

Commerce & Employ-
ment would affect
tax revenues.(3,5,1

Increased employ-
ment (3,5,10)

Enhance commer-
cial businesses,
farming & industry
3.5,16)

Commerce would af-
fect tax revenues),

) (3,5,10)

Commerce would
affect Federal
tax revenues
{3,5,10)

|

Index of footnotes:

Timing

1. Impact is expected to
oceur prior to or during
implementation of tne plan.
2, Impact is expected with:
15 years fellaowing plan
implementation.

3. Dmpact is expected in a
longer time frame (15 or
more years following im-
plementation.)

Incertainty

4. The uncertainty asso-
ciated with the impact

is 50% or wmore.

5. The uncertainty is
between 10% and 50%,

6. The uncertainty is less
10%.

Exclusively

7. Overlapping entry;fully
monetized in NED account,
8. Overlapping entr; , not
fully monetized in NED
account,

Actuality

9. Impact will occur with
implementation.

10. Impact will occcur only
when specific additional
actions are carried out
during implementation.

11, Impact will not occur
because neccessary addi-
tional actions are lacking,

Section 122 *Items required

by Sec.l22 & ER 1105-2-105.
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TABLE 13C

SYSTEM OF ACCOQUNTS

Accounts

PLAN:

Brookley Expansion Area and Gulf Disposal

Plan No. 2 (Modified) 55x550 ft. Main Channel

LOCATIO

N OF IMPACTS

Within the
immediate
planning area

Within the
rest of the
study area
{SMSA)

Within a
larger area
affected by
the plan (BEA)

Within the
rest of the

nation

{
1. National Eco-
nomic Developmen
a. Beneficial
Impacts
(1) Annual trans-
portation sav-
ings
(2) Land Enhance-
ment
b. Adverse Im-
pacts
(1) Project first
cost
{2} Annual charges
c. B/C Ratio
(total)

$2,697,000
(2,6,9)

$43,971,000%%

5 3,479,000 %%

NED_ACCOUNT
**Non-Federal costs
llocated to the
gtate. Includes

the additional
b7, re?uired by Presﬁr
dent!s water polic

$30,433,000
(2,6,9)

$240,136,000

$ 18,488,000
1.5

Index of Iootnotes:

Timing

1. Impact ig expected to
oceur prior to or during
implementation of the plan,
2. Impact is expected within
15 years following plan
implementation.

3. Inpact is expected in a
longer time frame (15 cr
rore years following im-
plementation.)

Uncezcainty

&, The uncerrainty asso=
ciated with e impact

is 5¢%. or more.

5. The uncercaincy is
between 107 and 507,

€. The uncertainty is less
7.

7. Overlapping entry;fully
monetized in PED account.
8. Overlapping entry; not
fully monetized in NED
account,

Actuality

9, Impact will occur wich
implementation,

10, Impact will occur only
when gpecific additicnal
actions are carried out
during implementatiorn.

11, Impact will not eoccur
because neccessary addi-
tional actions are lacking,

Section 122 *Items requized

by Sec.122 & ER 1105-2-105,




TABLE 1

SYSTEM OF ACCOUNTS

: Brookley Expansion Area and Gulf Disposal
Plan No. 2 (Modified) 55x550-ft. Main Channel

!
‘ LOCATION OF IMPACTS

!Within the Within the
immediate rest of the
planning area study area

(sMSA)

Within a
larger area
affected by

‘the plan (BEA}

within the
rest of the
nation

£.EQ Account
&a. Beneficial
Impacts .

(1} Man-made resources¥ Significantly en-:
hance industrial
& port facilities
(2,6,10)

(2) Natural resources¥® Opportunity exists
for improving cir- |
culation in the '
upper bay below the

, disposal area and
'north of the Theodore
Channel by discon-
tinuing existing
methods of disposirlg
maintenance material
‘alongside the main
~ship channel.

I

b. Adverse Impacts
(1) Air Quality * | The major factor i
the number & type
j of industry(2,5,10
- €2) Noise Level Changes* Significant effects

due to increased porF faciltities(2,5,10)

}

11 Impact will
not occur he-
cause necessary
additional ac-
tions are lack-
ing.

Section 122 *

Items required

by Sec, 122 &
ER 1105-2-105.

Index of footnotes:
Timing

1. Impact is expected
to occur prior tec or
during implementation
of the plan.

2. Impact is expected
within 15 years fol-
lowing plan implemen-
tation.

3. Impact is expected =
in a longer time frame:
{15 or more years fol=-
lowing 1mplementatlon}‘
Uncertainty

4, The uncertainty
associared with the
impact is 50% or more.
5. The uncertainty is
between 10% and 50%.
6. The uncertainty is |
less than 10%.
Exclusively :
7. Overlapping entry;
fully monetized in

NED account,

8. Overlapping entry;
not fully monetized

in NED account.
Actuality

9. Lmpact will occur
with implementation.,
10. Impact will occur .-
only when specific
additional actions =
are carried out durin;
implexmentatton, -




TABLE 13C
i SYSTEM OF ACCOUNTS

PLAN: Brookley Expansion Area and Gulf Disposal Plan
No. 2 (Modified) 55x550=-ft. Main Channel

LOCATION OF IMPACTS

Within the Within the Within a Within the
immediate rest of the larger area rest of the
planning area study area affected hy nation

3. Water Quality¥* (SMSA) the plan (BEA)

o Minor release of
[ heavy metal at
dredging and dis~-
posal sites, As-
similative capaci-
ty of Mobile River
will be slightl-
reduced (1,6,9)

0zt

4, Natural Re-

sources* Benthic communitie
disrupted due to
placement or dredg
ed material in the
gulf disposal sites,
lower bay, and in
nearby areas sur-
rounding proposed
upper bay fill are4.
Channel widening
would decrease bent
thic productivity
in approx, 700

acres of the bay
(1,6,9)

Section 122 *Irems reguired

Index of footnotes:
Timing

l. Impact is expected to
occur prior to or during
implementation of the plan.
2. Impact is expected within
15 years following plan
implementacion.

3. Tmpact is expeckted in
longer time frame (15 or
more years fcllowing im-
plementation.)
Lncertainty

4. The uncervtainry asso-
ciated with the impact
is 50% or more.

5. The urncertaincy is
between 107 and 30%.

6. The vncertainty is less
16%.

Exclusively

7. Overlapping entry;fully
manetized in LED azccounc.
8. Overlepping encryv; not
fully monetized in LED
account,

Actuality

9. Impact will occur wich
implementation.

10. Impact will occcur only
when specific additionel
actiens a2re carried out
durirg implementacion,
11, DImpact will not cccur
beczuse neccesgary addi-
ticnal actions zre lackin

fa

by Sec.l22 & ER 1105-2-1C5,

—————



TABLE 13C

5. Esthetic
Values*

6. Salinity
Changes

C. EQ Destroyed

PLAN:

SYSTEM OF ACCOUNIS

Brookley Expansion Area and Gulf Disposal

Plan No. 2 (Modified) 55x550-ft. Main ~ el

LOCATION OF IMPACTS

Within the
immediate
planning area

Within the
rest of the

study area
{SMSA)

P—

Within a
larger area
affected by
the plan (BEA)

Within the
rest of the
nation

Adverse visual and
odor effects as-
soclated with in-
creased industrial
and commercial de-
velopment and
dredging. (1,5,9)

Denser saltwater
vill be introduced
up into Mobile Bay
due to larger ship
channel. (1,6,9)

Natural Resources 1,710 Acres of

bay bottom con-
verted to fast-
land

Index of footnotes:

Timing

1. Iimpact is expected to
oceur prior to or during
implementation of the plan.
2, Impact is expected within
15 years following plan
implementation.

3. Impact is expected in a
longer time £frame (15 or
more years following im-
plementation.}

Uncertainty

4, The uncertainty asso=
cliated with the impact

is 50% or meore.

5. The uncertainty is
between 10% and 50%.

6. The uncertainty is less
10%.

Exclusively

7. Overlapping entry;fully
monetized im NED account.
8. Overlapping entry; not
fully monetized in NED
account.

Actuality

9. Impact will occur with
implementation,.

10, Impact will occur only
when specific sdditioral
actions are carried out
during implerentation.

11, Tmpact will not occcur
because neccessary addi-
tional actiens are lacking.
Section 122 *Items required
by Sec.122 & ER 1105-2-105.
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TABLE 13C.

SYSTEM OF ACCOUNTS

3. SWB Account
a. Beneficial
Impacts

{1) Property
Values

(2) Public
facilities
and services

b. Adverse
Impacts

(1} Relocation
of people

PLAN: Brookley Expansion Area and Gulf Disposal
Plan No. 2 (Modified) 55x550-ft. Main Channel
LOCATION OF IMPACTS
Within the Within the Wichin a Within the
immediate rest of the larger area rest of the
planpning area study area affected by nation

(SMSA)

the plan (BEA)

None

Additional land
made available
for port -acili~
ty development
{2,6,9)

Pogsible re-
location of
housing adja-
cent to propose
fill area (1,5,

=

Index of footrnotes:

Timing

1, Impact is expected to
occur prior to or during
implementation of the plan.
2, Lmpact is expected within
15 years following plen
implementacion.

3. Impact 1is expected in a
longer time frame (15 or
more years following im-
plementation.)

Uncertainty

4, The uncertainty asso-
ciated with the impact

is 50% or mere.

5, The uncertainty is
between 1O% and 50%.

6. The uncertainty is less
1C%.

Exclusively

7. Overlappirg entry;fully
monetized in WED account.
8., Overlappingz entry; not
fully mornezized in NED
account,

Actuality

9. Impact will ocecur with
implenentaticn.

10, Impact will occur eounly
when speciiic additiornal
actions are carried ocut
during implementation,

11. Impact will not occur
hecause neccessary addi-
tional actions are lacking,

Section 122 *Items reguired

by Sec.122 & ER 1105-2-105.




TABLE _13C

SYSTEM OF ACCOUNTS

{2)

(3)

(4)

(5}

Relocation of
business*

Relocation of
farms¥

Community
growth

Community
Cohesion

PLAN: Brookley Expansion Area and Gulf Disposal
Plan No. 2 (Modified) 55x550-ft. Main Channel

LOCATION OF IMPACTS

Within the
immediate
planning area

Within the

rest of the
study area

{SMSA)

Within a
larger area
affected by
the plan (BEA)

Within the
rest of the
nation

No significant
effects (3,5,10)

No effects

No significant
effects (3,5,10)

Implementation of
this plan would
be in line with
stated community
economic goals.
Community cohesioa
as it now exists
would not be dis-
rupted,

No significant
effects (3,5,10)

Index of footnotes:

Timing

1. Impact is expected to
occur prior to or during
implementation of the plan.
2, Impact ig expected within
15 years foltowing plan
implementation.

3. Impact is expected ir a
longer time frame (15 or
more vears followinz im-
plementation.)

Uncertainty

4, The uncertaintv asso=-
ciated with the impact

is 30% or more.

5. The uncertainty is
retween 10% and 50%,

6. The uncertainty is less
10%,

Exclusively

7. Overlapping entry;fully
monetized in XED accounc.
8. Overlapping entry; not
fully monetized in RED
account.

Actuslity

9, Impact will occur with
implementation.

10, Impact will occur oaly
when specific additional
actions are carried out
during implezentation,

11. Impact will not eccur
because neccessary addi-
tional actions are lacking.

Section 122 *Items required

by Sec.12? & ¥R 1105-2-105,
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TABLE 13C

SYSTEM OF ACCOUNTS

4, RD Account
a, Beneficial

Impacts

(1) Regional

Growth*

(2) Tax Changes*

{3) Employment*

b. Adverse

PLAN: Brookley Expansion Area and Gulf Disposal
Plan Ne. 2 (Modifled) 55x550-ft. Main Channel
LOCATION OF IMPACTS
Within the Within the Within a Within the
immediate resc of the larger area rest of the
planning area © study area affected by nation
{SMSA) the plan (BEA)
This plan would Enhance businesses| Enhance commercial
create a minor and employment(3, {businesses, farming
Fmployment growth | 5,10} &industry (3,5,10)
(3,6,10)
Local money for Commerce & employ- Commerce would Commerce

construction %

-

inor inc.ozarfe wn

business & indus-
try related to the
port would result
in increased em-
bLoyment (3,5,10)
No unfavorable
regional effects

maintenic.<.2,: 3N

ment would affect
tax revenues.{3,5,14

Increased employ-
ment (3,5,10}

L affect tax re-
Yvenues (3,5,10)

10)

would affect
Federal tax
revenues(3,5,

Index of footnotes:

1, Impact is expected to
occur prior to or during
implementation of the plan.
2. Impact is expected within
15 years following plan
implementation,

3, Impact is expected in a
longer time frame (13 or
more years following im-
olementation,)

4, The uncertainty asso-
ciated with the impact

is 50% or more.

5. The uncertainty is
between 137 and 50%.

6. The uncertainty igs less
107,

Exclusivelw

7. Overlapping entrv;fully
monetized i WEID account,
3. Overlapping entry; not
fully monct’. ed in NED
account.

9, Impact wiitl cerur wwith
implerentarion
10, Impact wi

when speciiic zdditional
actions are carviec out
during implerentcation.

11, Impect will not ocrnur
because neccessary addi-
ticnal actions are lacking.

Fed b

ccecur only

Section 122 *Items required

by Sec.122 & ER 1105-2-105.




TABLE 13D
SYSTEM OF ACCOUNTS

PLAN: Gulf Dispozal

LOCATION OF IMPACTS

i
s
R

Within the Within the Within a Within the
immediate rest of the larger area rest of the
planning area study area affected by nation
Accounts {SMSA) the plan (BEA)
1. National Fecono-
mic Development
a. Beneficiegl Im-
pacts
(1) Annual trans- 530,433,000
portation sav- (2,6,9)
ings
b. Adverse Impacts
(1) Project first $20,690,000 %% $316,906,000
cost $ 1,733,000%% $ 24,054,000
(2) Annual charges 1.2

c. B/C Ratie
(total)

NED_ACCOUNT
**Non-Federal costd
1allocated to the
state, Includes
the additional

5% required by Pres-
ident's water policy

Index of footnotes:

Timing

1. Impact is exnpected to
occur prior to or during
implementation of the plan.
2. Impact is expected within
15 years following plan
implementation,

3. Impact is expected in a
longer time frame (15 or
more years following im-
plementation,)

Uncertainty

4. The uncertainty asso-
ciated with the impact

is 50% or more,

5. The uncertainty is
between 10% and 50%,

&. The uncertainty is less
107,

Exclugively

7. Overlapping entry;fully
monetized in NED acecunt.
8. Overlapping entry; not
fully monetized in %Nf
account,

Actuality

9. Impact will occur with
implenentation,

1C. Impact will occur only
when specific addéiticnal
actions are carried out
during implementation.

11, Impact will not occur
because neccessary addi-
tional actions are lacking.
Section 122 *Items required

by Sec,122 & FR 1105-2-105,




TABLE 13D.

SYSTEM OF ACCOUNTS

2. EQ
a.

(1)

Account
Beneficial
Impacts

Man=made
resources®

Natural Re-
sourges¥

Adverse Im-
pacts
Air Quality*

Noise level
Changes*®

PLAN: Gulf Disposal
LOCATION QOF IMPACTS
Within the Within the Within a Within the
immadiate rest of the larger area rest of the
planning area study area affected by nation

(SMSA)

the plan {(BEA)

No significant
compared to “no
action”

Circulation in the
upper bay improved
by discontinuing
existing methods
of disposing main-
tenance material
alongside the main
ship channel(l,6,9

No significant im
pact compared to
"no action"

Minor increase due
to construction -
activioy (1,5,9)

Index of footnotes:

Timing

1., Impact is expected ro
occux prior te or during
implementation of the plam.
2. Impact is expected withir
15 years following plan
implementation.

3. Impact is expected in a
longer time frame (15 or
more ycars following im-
plermentaticn,)

Locerteinty

4, The uncertainty asso-
ciated with the impact

is 50% or more.

5. The uncertainty is
between 1074 and 304,

&. The uncertainty is less
10%.

7. Overlapping entry;fully
monetized in FED account.
8. Overlappicy entry; oot
fully monetized in KED
account,

Actuality

. Impact will occur with
implenentation.

10. Impact will occur only
when specific additiocnal
actions are carried out
during implementation,

11, Tmpact will not occour
because neccesgsary addi-
tional actions zre lacking.

Section 122 *Items required

by Sec.l22 & ER 1105-2-105.



TABLE 13D_
SYSTEM OF ACCOUNTS

(3) Water Quality¥

{4) Natural Re-
sources®

21

PLAN: @gulf Disposal

LOCATION OF IMPACTS

Within the Within the Within a Within the

immediate rest of the larser area rest of the

planning area study area affected by nation
(SMSA)Y the plan (BEA)

Minor release of
heavy metal at

dredging and dis-
posal sites (1,6,9L

Benthic communitie
disrupted due to
placement of dred-
ged material in th%
gulf disposal sitep.
Channel widening
would decrease
benthic producti=-
vity in approx.700

{5) Esthetic ValueT* Adverse visual

(6) Salinity
Changes

acres of the bay
(1,6,%)

effects associated
with dredging(1,5,9)

Denser saltwater
will be intreduced
tp into Mobile Bay

due to larger ship
rhannel (1,6,9)

Index of footnotes:

Timing

1. Impact is expected to
occur prior to or during
implementation of the plan.
2, Impact is expected within
15 years following plan
implementation.

3. Impact ig expected in a
longer time frame {15 or
more vears folleowing im-
plementation.)

Uncertainty

4, The uncertainty assoc-
ciated with the impact

is 50% or more.

5, The uncertainty is
between LO% and 50%.

6. The uncertainty is less
10%,

Exclusively

7. Overlapping entry;fully
menetized in NED account.
8. Overlappiagz entry; not
fully monetized ia NED
account.

hetuality

9. Impact will occur with
implementation.

10, Impact will occur only
when specific additionsal
actions are carried out
during implementation.

11, Impact will rot occur
because neccessary addi-
tional actiong are lacking,

Section 122 *Items requi-ed

by Sec.122 & ER 1105-2-105.




TABLE 13D
SYSTEM OF ACCOUNTS

PLAN: Gulf Disposal Index of footrotes:
Timing
1. Impact is expected co
occur prior to or during
. implame o foex lznm,
LOCATION Op IMPACTS PEPLEMENEAL-0N 05 tag poan,
2, Impact is expected withip
15 vears fellowing pian
. P ps s implersentation.
Within the Within the Within a Within the ey . .
A X . 3. Impact Is cwpect~d Lo a
immediate rest of the larger area rest of the R . Ty -
, - . : lowcey time fvane (13 or
planning area study area affected by nation ; ot 1a
. noreg vears; Lollawiny o=
(SMSA) | the plan (BEA) i ln:mh‘f‘j >
c. EQ Destroyed No resources will , prementELon.)
. . Cncercai zy
be irrvetrievably AT
4, 1he upcevialnlbyy as-=o-
lost. , LT .
cliated with tne ispact
3. SWB Account ig 507 or mere
, 5. The uvncertainty i
- a. Beneficial HE Tl T
% Impacts betwean 10 z2nd 3730,
' 6. The uvrcertainecy is less
(1) Property No significant im- 10%.
Values pact | Exclugively
veriapning enpreiiully
{2) Public faci-|Increase in ser- z- C;f}AdP?l g entryitully
lities and vices due to lower EoncL_kL L
services¥ transportation f'll ot
cully
costs (1,6,10) .
acco
b. Adverse Actualicy
Impacts 9., 1 il = wlith
1) R ion of No impact B :
n ?zioi:t P 10, L ccows only
P whe: dditieonal
action riedé out
during tation.
11. noL opoour
becguse neccesszry a<Lii-
tional actions are laciing.
Section 122 *Items reguairec
by Sec.122 & ER 1105-2-103.




TABLE 13D
SYSTEM OF ACCOUNTS

PLAN: Gulf Disposal Index of footnotes:

Timing

1. Impact is expected to

occur prior to or during
implementation of the plan.

LOCATION OF IMPACTS 2. Impact is expected within

15 years following plan

implementation.

Qith19 the Within the Within a Within the 3. Impact is expected in a
immediate rest of the larger area rest of the .

X longer time frame (15 or
planning area study area affected by nation . .

s more years following im-

{SMSA) the plan (BEA) .
Relocation plementation.)
of business* | No effects Yncertaint )
4, The uncertainty asso-

Relocation ciated with the impact
of farms¥* No effects is 50% or mare.

Community 5, The uncertainty is

Growth Insignificant between 107 and 50%:
impact 6. The uncertainty is less

10%.

Exclusively

7. Overla-, ryy fully
Impact monetized ii ... ..zount,
B. Overlapping entry; not
fully monetized in NED
account,

Actuality

9. Impact will occur with
implementation.

10. Impact will occur only
when specific additioral
actions are carrvied put
during implerentation.

11, Impact will not cceur
because neccessary addi-
tional actions are lacking,
Section 122 *Items required
by Sec,122 & ER 1105-2-105.

. Comuunity
Cohesion Insignificant
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TABLE

13D

SYSTEM OF ACCQUNTS

4. RD Account

PLAN: Gulf Disposal
LOCATION OF IMPACTS
Within the Within the ]Within a Within the
immediate rest of the larger area rest of the
planning area study area affected by nation

(SMsA)

the plan (BEA)

a. Beneficial
Impacts
Regional
Growth*

1)

Tax Changes®

(2)

(3) Employment#*

b. Adverse

This plan would
create a minor e--
pPloyment growth
(3,6,10)

Local money for
construction &
maintenance (1,5,9

Minor increase in
business < indus-
try related tc the
port would result
in increased em-
ployment.

No unfavorable
regional effects

Enbance buisinesses
and employment(3,5,
10)

Commerce & employ-
ment would affect
} tax revenues(3,5,10

Increased employ-
ment (3,5,10)

Enhance comiercia]
businesses, farming
& industry {(3,5,10]

Commerce would

) (3,5,10)

—_ e e

Commerce woul

affect tax revenue# affect Federa

tax revenues.,
(3,5,10)

Index of footnotews

Tining

1. Impact is axpected to
occur prior to er during
implementation of the plan.
2. Irpact is expected within
15 years following plan
implementation,

3. Impact is expected in a
longer time frame (15 or
nore vears following im-
plementation,)

Uoceortainty

4. The uncertainty asso-
ciated with the impact

is 50% or more.

re

5. The uncertainty is
betweea 10% and 53%.

€. The uncertainty is less
10%.

Exclusively

7. Overlapping entry;fuliy
monetized in NED account,
8. Uverlapping entry; not
fully monetized in NED
account.

Actuality

9. Il=mpact will occur with
implemenration.

10. Impact will occur only
when specific additional
actions are carried out
during implementation,

11. Impact will not occur
becavse neccessary addi-
tional actions are lacking.

Section 122 *Items required

by Sec.122 & ER 1105-2-105,




TABLE .13E

SY

STEM OF ACCOUNTS

Accounts

PLAN: Channel Widening (Least Environmentally
Damaging Plan) 40-x450-ft. Main Channel

LOCATIO

N OF IMPACTS

Within the
immediate
planning area

Within the

rest of the
study area

{SMSA)

4Within a
larger area
affected by

| the plan (BEA)

Within the
rest of the
nation

1., National Eco-
nomic Developwe
ment i

a.

L)

portation sav+
ings

b.

Beneficial '
Impacts J

Annual trans

Adverse Im-
pacts

Project first

cost

Annual Chargg

B/C Ratio
(total)

$940,000%*

$ 67,000%*

NED ACCOUNT
**Non-Federal costs
allocated to the
state. Includes

he additional

57, required by Precs
ident

$4,884,000
(2,6,9)

17,858,000

$ 1,328,000

3.5

s water policy.

Index of footnotes:

Timing

L. Impact is expected ro
occur pricr to or during
implementation of the pilan.
2. Impact is expected within
15 vears following plan
implenentation.

3. Impact is expected in =
longer time frame (15 cor
more years following im-
Plementation,)

Uncertaintv

4. The uncertainty asso-
cizted with the impact

is 50% or more.

5. The uncertaint: is
between 10% and 50..

6. The uncertaiaty is less
10%.

Exclugively

7. Overlapping entry;fully
monetized in RED account,
8. Overlapping entry; not
fully monetized ir NED
account,

Actuality

9. Impact will occur with
implementatcion.

10, Impact will sccur omly
when specific acuitionsl
actions are carried out
during impleszntation.

11. Impact will mot occur
because neccessary addi-
tional actions are lacking.

Section 122 #Items required

by Sec.122 & ER 1105-2-105.




TABLE .13E
SYSTEM OF ACCOUNTS
PLAN: Channel Widening (Least environmentally Index of footnotes:
damaging plan} 40-x450-ft, Main Channel Timjng

1. Impact is expected to
ocecur prior to or during
LOCATION OF IMPACTS 1mp1ementa?10n of the p%an:
2. Impact is expected within
15 vears following plan

Within the Within the Within a Within the gmpﬁmefiaz”":,; eted i
immediate rest of the larger area rest of the - mpact is exp ec i1 8
, . longer time frame (13 eor
planning area study area affected by nation rore vears followire im
2. EQ Account {SMs4) the plan (BEA) ;lﬂ”";tatio; ) wing ir
a. Beneficial ' i Uncertainty
Impacts i &, The uncertainty asso-
(1) Man-made No effect ciated with the impact
T resources¥ ig 50% or more.
o (2) Natural Circulation in th 5. The uncerrainty is
regsources® upper bay imp;ove between 10% and 50%.
by discontinuing 6, The uncertainty is less
existing methods 10%.

of disposing main
tenance material

alongside the mail
ship channel(1,6,%)

Exclusively

7. Overlappirz erntrv;fully
moretized In NED account,

8. Overlapping entrv; not

b. Adverse fully monetized in KRED

Impacts account.
(1) Air Quality*| No effect fetuality
(2) Noise level g, Impact will occur witch
Changes¥ Minor increase implementation,
due to construc- 10, Impact wil. occur only
tion activity when specific additional
(1,5,9) actions are carried out
during implementatica.
11. Lrpact will not occur

because neccessary addi-
tional actions are lacking.
Section 122 *Items required

by Sec,122 & ER 1105-2-105.




TABLE 13E
SYSTEM OF ACCOUNTS

PLAN: Channel widening {(Least environmentaily Index of footnotes:
damaging plan) 40-x450-ft, Main Chennel Iiming
1. Impact is expected to
nec v prior teo or doring
LOCATION OF IMPACTS *  ivmentation of the plan.
Impact is envected within
‘ 1. rears folinuing plan
Within the Within the Within a Within the lwple >- o0 )
immediate rest of the larger area rest of the 3. dmp o ?? -8
planning area study area affected by nation 1on$er P oer
{SMSA) the plan (BEA) BOT = Y ==
(3) Water Quality% Minor release of - plement?u;,
heavy metal at Uocertainty
dredging and dis- 4, The u?certALnFy agsg-
posal sites (1,6,9] ?iatef with the impact
(4) Natural Re- |Benthic communitied is 50% or more. _
sources¥® disrupted due to 5. The uncertainty is
- placement of ma- between 10% and 50%.
hef terial at gulf 6. The uncertainty is less
disposal site. 10%. .
Channel widening Exclusively
%ould decrease ben= 7. Overlapping entryv;Tiully
thic productivity monetized in XED account.
Iin approx. 350 acrLs B. Overlapping entry; not
lof the bay.(1,6,9) fully monetized in NED
(5) Esthetic Adverse visual account.
Values*® effects assoclated Actuality )
with dredging(l,5,p) ?. Lmpact w%ll occur with
{(6) Salinicy More saltwater will 1mp1ementat1??.
Changes- be introduced up 10. Im?aCFF?lll‘oFcfr only
into Mobile Bay whe? specific addiricnal
due to-larger zct?ons ari carried out
uring implementation.
chaanel (1,6,9) 11. Impact will not ~e.ur
because neccessary addi-
tional actions are lackinz.
Section 122 *Items required
by S5ec,12? & ER 1105-2-105,




TABLE 13E
SYSTEM OF ACCOUNTS

PLAN: Channel Widening(Least enviroonmentally Index of footnotes:
damaging plan} 40-x450-ft, Main Channel Timing

1. Impact i3 expected %o
cccur prior to or during
LOCATION OF IMPACTS Lmplementation oo the plan.
2, Impact is cxpectad within
15 years following plan
implementacion.

i Within the Within the Within a Within the , L ) .

! ) . 3. Impact is expected in a

immediate rest of the larger area rest of the loncer time frame (15 ar

planning area study area affected by nation Cemn e AR e
(SMSA) the plan (BEA) more yvears rfollowing im-

ementation.)
¢. EQ Destroyed No resources will ﬁl“meq fflcn"
be irretrievably fﬁgéfféiiﬁi .
lost. 4, The uncertaincy asso-

ciared with the impact

| is 50% or rore.

5. The uncertainty is
between 10% and 50%.

6, The uncertainty is less
10%.

Exclusively

7. Overlapping entry;Zully
monetized in NED account.
8. Overlapping entry; not
fully monetized in NED
account,

Actuality

9. Impact will pecur with
implementation.

10. Impact will occur oaly
when specific additional
actions are carried out
during irplezencetion,

11. Impact will rot occur
because necceszary addi-
tional actions are ltacking.
Secrtion 122 *Items regquired

by Sec.122 & ER 1105-2-105.
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TABLE 13E

__SYSTEM OF ACCOUNTS

3. SWB Account
a. Beneficial

Impacts
{1} Property

Values

{2) Public faci
lities and
services*

b. Adverse
Impacts

(1) Relocation
of People

PLAN: Channel Widening (Least envircnmentally
damaging plan) 40-x450-ft. Main Channel

LOCATION OF IMPACTS

Within the
immediate
planning area

Within the
rest of the
study area
{SM3A)

Within a
larger area
affected by
the plan (BEA)

Within the
rest of the
nation

No impact

~ Increase in ser-
vices due to lowen
transportation
costs (1,6,10)

No impact

Index of footnotes:

1. Impact is expected to
gcecur prior to or during
implementation of the plan.
2. Iopact is ewpected within
15 years foliowing plan
implementation,

3. Impact is expected in
longer time frame (15 or
more vears following im-
plementation.)

Uncertainty

4, The uncertainty asso-
clated with the igpact

is 50% or more,

5. The uncertainty is
between 107 znd 307,

6. The uvncertainty is lezs
10%.

Exclusively

7. Overlapping entry;fully
monetized in XED account,
8. Overlapping entry;, not
fully monetized in NED
account,

Actuality

9. Impact will occur with
implementzation.

10, Invpact will occur only
when <pacific additional
acticns are carried out
during implementation.

11. Impact will not occur
because neccessary addi-
tional acrierns are lacking.

Section 122 *Items required
by Sec.122 & EER 1105-2-105.
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TABLE 13E

SYSTEM OF ACCOUNTS

(2)
(3
(4)
{5}

Relocation
of business¥
Relocation
of farms*
Community
Growth
Community
Cohesion

PLAN: Channel Widening (least environmentally

damaging plan) 40-x450-ft. Main Channel

LOCATION OF IMPACTS
Within the Within the Within a Within the
immediate rest of the larger area rest of the
planning area study area affected by nation

{SMSA)

the plan (BEA)

No impact
No impact
No impact

No impact

Index of footrotes:

1. Impact is expected to
occur prior to or during
implementation of tha plan.
2, Impact is expected withinp
15 years following plan
irplementation.

3. Impact is ewvected in a
longer rime frame (13 or
mere years following im-
plementacion.)

Uncerteinty

4, The uncertaintv azsso-
ciateé with the impact

iz 505, or more.

5, The uncerrainty is
between 10% and 30%.

6. The uncertainty is less
10%,

Exclozivelw

7. Overlapping entry;fully
monetized in NED account,
g. Overlapping entry; not
fully monetized in NED
account.

9. Impact will occur with
implementation.

10, Ympacct will occur only
when specitic addicicnal
actions are carried out
during implementacion,

11. Lirpact will rot occur
because nzccessary addi-
tional actions are lacking,

Saction 122 *Items required

by Sec,122 & ER 1105-2-105,




TABLE 13E
SYSTEM OF ACCOUNTS

4, RD Account

(1)

LET

(2)

(3)

Beneficial
Impacts
Regional
Growth*

Tax Changes

Employment#®

PLAN: Channel Widening (Least environmentally
damaging plan) 40-x450-ft, Main Channel

LOCATION OF IMPACTS

Within the
immediate
planning area

Within the
rest of the
study area
{SMSA)

Within a
larger ares
affected by
the plan (3FA)

Within the
rest of the
nation

Minor employment
growth,.{3,6,10;

Local money for
construction &
maintenance(l,5,9)

Minor increase in
buginess & indus-
try related to the
port would result
in increased em-
ployment (3,5,10)

Minor énhancement
of businesses and
employment (3,5,10)

Commerce & employ-
ment would affect
tax revenues, (3,5,
10)

Minor increase
(3,5,10)

Minor enhancement
of commercial busi.
nesses, farmings&
industry (3,5,10)

Commerce would
affect tax revenue
(3,5,10)

Commerce would
affect Federa
tax revenues
(3,5,10)

Index of footnotes:

Timing

1. Impact is expected to
occur prior to or during
implementation of the plan.
2, Impact is expected within
15 years following plan
implementation.

3. Impact is expected in a
longer time frame (15 or
more years following im-
plementation,)

Uncertainty

4. The uncertainty asso-
ciated with the irpact

is 50% or more.

5. The uncertainty is
between 10% and 50%.

6. The uncertainty is less
10%.

Exclusively

7. Gverlapping entr ;;fully
monetized in NID account,
8. Overlapping entry; not
fully monerized in NED
account,

Actuality

9. Impact will ocecur with
implementation.

10. Tmpact will cecur only
when specific additional
actions are carried out
during icplementation.

11. Impact will not occur

because neccessary acdi-
tional accions are lacking.
Sectrion 122 *Items required

by Sec.122 & FR 1105-2-105.




COMPARISON OF DETAILED PLANS

The comparisons described in the preceding paragraphs yield the
following conclusions regarding the five alternatives under

congideration.

e “No Acrion.” This plan makes no positive contributions to
any account. Therefore, in comparison to the structural
alternatives, it foregoes any NFED benefits resulting from navigation
sav’ags and any EG benefits resulting fror removing sediments from
the upper bay area. Also, becanse it solves no problems and meers no
needs, the plan is not desired by local navigarien interests and

fails to meet the tests of acceptabiliry.

s Brookley Expansfon Area snd Gulf Disposal Flan No. 1,

Modified. This plan addresses the navigatioun problems, fits the
long-range port development goals of the Alabama State Docks
Department, and eliminates all {uture disposal of dredged maintenance

material in the bay.

e Brookley Expansion Area and Gulf Uisposal Plan No. 2, Modified,

Sﬂgglf This plan coatributes mainly to the NED account, and it is
superior to all others when compared on the basis of net benefits.
The eavironmental problesms described earlier are slightly grezter
than other structural plans, however, this plan is considered 15 npave
general acceptability because it audresses rhe navigation problems
and fits the long-range port development goals of the Alahama State

Docks Department.

® Gulf Disposal Plap No. 1. Like the Brockley Ezpansion plans,

this plan addresses the navigation problems in that it provides rhe

same channel design. However, this plan does not provide for an arsa
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that can be utilized fcr future port expansicn. The plan addresses
the environmental problems of disposal of dredged material in the bay

and is considered to have general acceptability.

e Channel Widening (Least Envirommentally Damaging Plan).

While the other structural alternatives make positive countributions

primarily to the NED account, th.- plan makes a significant contribu—
tion to the EQ account. The Channel Widening Plan wa. retained for
further consideration because it had acceptability even though it did
not satisfy the planning objectives as well as the orher struciural

alternative,

The benefit/cost ratios of the considered structural plans are

exhibited below for comparison.

Plan B/C P rie aet Benefits
Brookley Expansion Area and Gulf

Disposal Plan No. 1 (Modified) 1.3 $11,162,G40
Brookley Expan:ion Area and Gulf

Disposal Plan No. 2 (Modified) 1.5 11,143,600
Gulf Disposal Plan No. ] 1.2 yobb OO0
Channel Widening 3.5 3,489,075

Comparison of the Brookley Expansion Area and Gulf Bisposal Flans
No. 1 and 2, Modified, and the Gulf Disposa. Plam %o. | reveals they
contribute essentially similar enhancement benefits. The oenefils

for the Channel Widening Plan w.re gainzd entirelv froz the reduciipn

in traffic delays in the main hay channel.
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RATIONALE FOR DESIGNATION OF NED PLAN

Traditional methods for channel modification in Mobile Bay were
developed on the basis of economic efficiency and considered open—
water disposal of all the dredged disposal material in the bay. A
plan such as this would maximize NED efficiency, however, this plan
was dropped from consideration since current standards do not con-
sider it a viable or acceptable alternative. The alternative plan
that was retained that maximizes NED efficiency is the Brookley

Expaunsion Area and Gulf Disposal Plan No. 2.

RATIONALE FOR DESIGNATION OF LEAST ENVIRONMENTALLY
DAMAGING PLAN

The environmental objective of the study was to maintain and
enhance EQ. A number of EQ measures have been developed that will
have positive contributions to this EQ objective. A plan that would
only modify the existing maintenance practice of disposing in open-
bay water adjacent to the maln bay channel and provide no enla-gement
to the channel would have a net positive contribution to Mobile Bay
and satisfy an EQ objective by enhancing the bay bottoz. This plan
was further expanded to provide for removing the material from the
ridges along the upper reach of the main ship channel, filling low
oxygen depressions, establishing oyster beds, nourishing the Dauphin
Island beaches, opening the U.S. Highway 90 causeway to improve
circuiation, re-ulating flows in the Mobile Delta, and opening the
fill conmnecting McDuffie Island. The ahova E{ measures were combined
with a plan to widen the main bay chamnnel that addressed economic
efficiency and safety. It is questionable whether the Channel

Widening Plan would result in positive net environmental impacts,
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therefore, it is considered the least environmentally damaging

alternative.

RATIONALE FOR SELECTED PLAN

Following the foregoing comparison, a selection was made between
the structural plans. Considerations which led to the selection of

one plan over the other ate as follows:

¢ Although the Channel Widening Plan makes a contribution to the
EQ account by the removal of dredged material froam the upper bay and
places it in a less detrimental gulf disposal area, the plan foragoes
all tramsportation savings from deeper draft vessels by limiting the
depth to existing dimensions. Although this plan is economically

efficient it does not meet the major port need for deeper channels.

e Disposition of dredged maintenance material in the lower bay
appears to have few or no permanent detrimental effects on the bay;
however, this disposal technique has received considerable abjections

from environmental interests.

® Construction of a disposal area in the upper bay not only
produces regional economic benefits for land enhancement but provides
siznificant savings in disposal of new work dredged material. The
additional cost for implementing the Gulf bisposal Flan is not

considered justified.

® A judgement was made that the additional cost for modifying the
dredged maintenance material disposal for the existing project would

be offset by environmental gains and benefits of the existing
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commodity movements. Based on available data, offshore disposal in
the area 2 of the Gulf of Mexico was selected as the best disposal
site for the existing and future chanmel maintenance material. This
option is the most conservative option to show sound i:-asibility for
selecting a plan of development; however, ongoing Corps of Engineers
studies and 404(b) evaluations may indicate open—water bay disposal

areas more sultable in view of environmental and economic impacts.
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RECOMMENDED PLAN

In view of overall evaluation, design criteria and planning objec-
tives, the plan defined herein as the Brookley Expansion Area and
Gulf Disposal Plan No. | {(Modified) is considered the best plan for
implementation. This plan, in combination with other structural
endeavers to improve water quality that were identified in the report
as requiring additional model studies, will best solve existing

problems and meet the needs of the study area.

The recommended plan was analyzed in light of the requirements set
forth 1n Section 150 of the Water Resource. Development Act of 1976
{Public Law 94-587) to determine the feasibility of establishing wet-
land areas by using disposal material. About 70 acres of wetlands
will be created for mitigation. The establishment of additiomal
wetlands as provided for in Section 150 is currently being studied

under the Mobile Harbor cperation and maintenance program.

Fill of any wetland or water areasg for expansion of port
facilities is environmentally undesirable. Also, the responsibili-
ties outlined in Executive Order 11988 for evaluating potential
effects of actions on flood plains were considered in this study;
however, there are no practical alternatives to the Brookley area in
the upper harbor if significant additional port development areas are
to be provided. Consideration of the area adjacent to Brookley
Industrial Complex for fill and development is consistent with plans
that are supported by the city of Mobile and the Alabama State Docks
Department. The area would be adjacent to deeper channels aand could
be easily counnected with existing highway, rail, and intra-harbor
cargo transfer facilities. Physically, the area is characterized by

submerged and emergent dredged material deposition mounds, borrow
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are pulled into the area as the rtesult of the shadowing of river flow
by McDuffie Island and remains of the Arlington Pier. Alrhough
recent recovery trends have been noted in the area, it continues to
have persistently low dissolved oxygen in the borrow depression, and
marine life and water quality have been degraded from years of
pollution from the Garrows Bend area. During initial dike construc-
tion for the Brookley fill resulting turbidities would be unavoid—
able. However, upon closure of the peripheral dike, all disposal
within the area would be controlled and the material permanently
contained. Model tests to date do not indicate any significant
effects of the Brookley fiil on circulation in Mobile Bay although
more detailed tests would be conducted before any actual construction

would be undertaken.

A southwesterly slant of the southern side of the fill could minimize
entrapping effects such as presently exist as the result of McDuffie
Island. The Brookley site would be the most beneficial to port and
economic development and would represent the least environmental loss
when compared to other bay bottom areas within Mobile Bay. The
recommended plan would also provide for an opening in the McDuffie
Island causeway as a mitigative measure to further enhance water

circulation and biological productivity in the Garrows Bend area.

Model tests of overall bay effects of the channel enlargement
indicate a slight increase in the average salinity in the northeast
quadrant of the bay and a slight reduction in the Bon Secour Bay
area. It is unclear at this time whether the changes are the result
of more or less freshwater in the respective areas. Further model
tests and evaluations of these effects will be a part of any recom—
mendations for enlargement of the Mobile Harbor Channel. In view of
the extreme natural fluctuations of Mobile Bay between fresh and
saline conditions, assessments of the small variations in the
averages have been inconclusive as to whether net impacts may be

beneficial or adverse.
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Essentlally all material from past dredging of navigation channels
in Mobile Bay has been deposited in open waters adjacent to the ship
channel. Physical buildups have occurred in the upper portion of the
bay but little long-term effects are indicated in the lower bay. The
effects of these operations on the chemistry of the bay have been the
subject of much hypothesis and conjecture. However, little
scientific data exist to support any firm conclusions. Regardless of
the available data that indicates only minor impacts of estuarine
open-water disposal of dredged material, many agencies and other
interests advocate deep ocean or gulf disposal of dredged material.
Gulf disposal is recommended for wost of the new work and all future
maintenance for Mobile Harbor, although we have limited data on
potential gulf impacts at this time. The data limitatiomns are
largely due to the still-emerging criteria for evaluating ocean
disposal impacts. However, all appropriate studiles would be accom
plished before any ocean disposal of new wor< Is Initiated. In the
interim much of the needed studies and evailuations may be accom—
plished by our dredged material disposal study for Mississippi Sound
and Ad jacent Areas. The scope of that study will include an evalua-
tion of the impacts of both ocean and estuarine open—water disposal
with either remaining a future option depending upon mare detailed

study outcomes.

Modification of the US Highway 90 Causeway across Mobile Bay will
require additional studies in order to identify this measure as the
most cost effective and environmentally desirable method of
mictigating the loss of bay bottom taken for the Brookley expansion

area.

Overall, many .ng-term and couwplex investigations have been
performed in comnection with our studies for Mobile Harbor. This
information indicates that modifications tos the recommended plan can
be made within the scope of work identified ino this study to correct

or mitigate environmental damage related to the proposed harbor
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improvements. However, due to the complexity of the affected
resources, increasing knowledge of water resource behavior and
changing policies and legislation regulating the planning process,
additional studies will be required before some of the recommended

harbor modifications can be identified in detail.
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ENVIRONMENTAL IMPACT STATEMENT
(SUMMARY)

The following is a general summary of the Draft Environmental

Impact Statement. The complete document is attached as Appendix 1.

Description of Action. The recommended plan for iwuprovement of
Mobile Harbor consists of enlarging the existing channel to provide a
depth of 57 feet and a width of 700 feet from the 57-foot depth
contour in the Gulf of Mexico for a distance of about 7.4 miles to a
point in Mobile Bay near the eastern end of Dauphin Island; enlarging
the channel through Mobile Bay to a depth of 55 feet and width of 550
feet for a distance of about 27 miles between the inner end of the
gulf entrance channel and a point about 3.6 miles south of the mouth
of Mobile River; enlarging the channel into the harbor to provide a
depth of 55 feet and a width of 650 feet for a distance of about 4.2
miles to a point ! mile south of the Interstate Highway 10 Tunnel and
providing an anchorage area 500 feet, in addition to the channel
width, 55 feet deep and 4,000 feet long on the east side of the main
channel and immediately south of a turning basin to be constructed teo
a 55-foot depth, a 1,500-foot width (including the channel) and 1,500
feet long just south of Little Sand Island. The project would
provide for disposal of about 141.2 million cubic yards of new work
material as well as all future maintenmance material for a 50-year
economic life. Approximately 63,400,000 cubic yards of new work
materizl in the upper bay reach would be excavated by hydraulic
pipeline dredge and pumped to a diked disposal area in the viciniry
of the Brookley waterfront. Construction of the lower bay reach
would involve removal of about 58,700,000 cubic yards of material by
hydraulic dredge utilizing dump scows and tow boats to transport the

dredged material to a gulf disposal area, the location of which to he
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designated by the Environmental Protection Agency in accordance with
the 11 January 1977 Ocean Dumping Criteria, developed pursuant to the
Marine Protection, Research, and Sanctuaries Act of 1972, PL $2-534.
Maintenance of the upper and lower bay channels would also be by
hydraulic dredge and transported by dump scows offshore. New work,
approximately 19,100,000 cublc vards, and maiatenance material from
the bar channel would be excavated by hopper dredge and disposed at a

gulf site. The benefit-to—cost ratio for the project is 1.5 to l.

Environmental Impacts. Evaluated accomplishments that would
result from implementation of the recommended plan are direct
transportation savings through increased use of larger, more
economical vessels, and land enhancement from fast land created
adjacent to the Brookley Industrial Complex. In addition,
supplemental benefits creditable to improving the harbor channel
would result from elimination of lost vessel time due to constrained
traffic in the channels. Enviroomental impacts of the proposed
project were evaluated in accordance with requirements of Section
404, PL 92-500, and other applicable laws and guidelines. Primary
impacts would be associated with channel construction and subsequent
malutenance dredging operations; construction and stabilization of
the expansion area 1n the upper bay; and offshore disposal of dredged
material. Secondary impacts would result from the enhanced economic

development of the area.

Unavoidable adverse impacts assoclated with the project would
arise from the dredging and disposal operations which would destroy
some benthic populations, cause a minor release of pollutional con-
stituents, increase turbidity, and result in a physical loss of some
bay bottom habitat and recreational/fisheries areas. There are also

other adverse impacts that can be avoided only if remedial measures
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can be established. These are associated with modifications to over-
all circulation and salinity patterns in the bay caused by channel
construction and sites of historical interest, if any, located within
the channel alignment and disposal areas. Secondary impacts of the
project would include higher levels of noise, water, and air

pollution related to increased economic development of the area,

Alternatives. Along with a "No—-Action™ Plan, alternatives
include consideration of changes in the widths and depths of the
existing channels and various methods of excavation and disposal of
dredged material. Dredged material disposal options include:
construct island and fill areas in upper and lower Mobils Bay;
open—water disposal in the bay and/or gulf; upland disposal; recycle
material off existing disposal sites; and shoreline nourishment to

abate erosion.
CONCLUSIONS

After carefully considering all technical information and publiic
views, and with particular reference to the economic, envitonmental,
and social well-being considerations, the plan recommended herein is
considered to be in the best public interest. The identified needs
and studies to date are sufficient to proceed with the selected plan
in this report as a framework for future development of Mobile
Harbor, contingent upon the additional studies identified. Updated
benefit and cost data for the recommended plan is provided as an

attachment to the Summary Report.

RECOMMENDATIONS

It is recommended that the existing Federal navigation project for
Mobile Harbor, Alabama, be modified, subject to such modifications as

the Chief of Engineers may deem appropriate, to provide for:
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¢ Deepening and widening the gulf entrance channel to 57

by 700 feet,

& Deepening and widening the main ship channel to 55 by
550 feet in Mobile Bay, except for the upper 3.6 niles
which require a width of 650 feet,

e Deepening the Mobilz River channel to 55 feet to a point
about ] mile below the Interstate 10 highway tunnels,

and

e Constructing turning and anchorage basins near the upper

end of the main ship channel.

The recommended plan further provides for related improvements
including justified mitigation measures in accordance with the
selected plan in this report. The work may be accomplished in
separable increments as determined feasible by the Chief of
Engineers, in that accordingly, written agreements required by
Section 221, PL 91-611, may be accepted for preceding independently

with each such increment.

Thies recommendation is made with the provision that, prior to the
commencement of construction, local interests will, in addition to
the general requirements of law for these types of projects, agree to

comply with the following requirements:

a. Provide without cost to the United States all lands, ease-
ments, and rights-of-way necessary for construction and maintenance
of the project and for aids to navigation upon the request of the
Chief of Engineers, including suitable areas determined by the Chief
of Engineers to be required in the general public interest for

initial and subsequent disposal of dredged material, and including
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necessary retaining dikes, wiers, bulkheads, and embankments

therefor, or the costs of such retalning works;

b. Hold and save the United Scates free from damages due to the
construction and maintenance of the project, aot including damages
due to the fault or negligence of the United States or ifs

contractors;

c. Accomplish without cost to the United States all alterations
and relocations of buildings, transportation facilities, storm

drains, utilities, and other structures and improvements necessarly

for project purposes.

d. Provide and maintain without cost to the United States vessgel

berthing areas and local access channels;

e« Prohibit erection of any structure within 175 feet of the

project channel as authorized;

t. Provide and maintain without cost to the United Staccs
adequate public terminal and transfer facilities open to all on eguul

ferms;

g. Provide a cash coatribution based on the final first cost
allocated to special local bYenefits deriving from land enhancement

due to landfill; and

h. Fulfill the requirements of non-Federal cooperation as speci-
fied in the terms of conditions of the Uniform Relocation Assistance
and Real Property Acquisition Policy Act of 1970 (PL 91-646) appruved
2 January 1971,
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Application of the President's June 1978 water policy to the Mobils
Harbor project requires a contribution from the State of Alabama of
an estimated 3$16,904,000 in cash (5 percent of $338,072,000 total
estimated project first costr assigned to noavendible project
purposes based on August 1980 price levels). Other items of local

cooperation would not be affected by this additional requireumert.

ROBERT H. RYAN
Colonel, EN

District Engilneer
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ATTACHMENT 1

Benefit and Cost Update
{August 1980)




MOBILE HARBOR, ALABAMA

BENEFIT AND COST UPDATE

The navigation benefits and project costs shown in the summary and
technical appendix are based on October 1978 data. This attachment

updates the benefits and costs to August 1980,

BENEFITS

The procedure for updating these benefits is based on an unadopted
uniform method of updating benefits for deep draft navigation
projects, as published in EC 1105-2-80 dated 16 May 1977. The
economic indicators are: 40% for skilled labor and 30% for
construction, as published in Engineering News-Record, and 30% for
transportation, as published in Survey of Current Business. A
further adjustment indicator was applied to reflect changes in the
price of fuel. Based on dry bulk carriers dat- and costs submitted
by GCE in 1979, fuel costs represent about 24% of the vessels' total
annual operating costs., The remainder or 76% was proportioned to the
other three fius.cators based on thelr relative position. The resulus

of these z1j_+tments are as follows:

Skilled labor 40% 304
Conetrucsion 16% 30% or 23%
Transportation 30% 23%
Fuel cosfs 243 247

The 1 October 1978 benefits as shown in the report are based on
vessel costs effective 1 January 1977. Since vessel cost "with” and

“"without” project are based on the same vessels, but being more fully

Attachment No.




loaded, the benefits are directly associated with the relative costs;

consequently, the benefits only are updated. The following procedure

was used to determine the increase factor:

Update Fuctors

Economic 1 Jan 77 25 Aug 80 Increase
Indicator Index Index Factor
Skilled labor 2200.00 2828.8 1.2858
Transportation 161.3 238.2 1.4773
Construction 24943 3319.6 1.3273
Fuel price .336 * .872 2.5952

* Actual price of fuel

Adjustment of Factors

Skilled labor 1.2858 X 30 = . 3857
Transportation 1.4773 X 23 = . 3398
Construction 1.3273 X 23 = .3053
Fuel price 2,5952 X 24 = .6228
Adjusted increase factor 1.6536

Fuel prices subsequent to January 1977 are based on a regression
analysis on past trends of fuel prices (January 1977 through August
1978) for determining future prices. The August 1980 navigarion
ber~fits are based on the previously reported penefits {August 1978)
revised to reflect 7 3/8% percent interest rate and updated with

an adjusted increase factor of 1.65.

Rev Mar 81 1-2




Navigation Benefits

Project Transportation benefits 3
Depth (ft) Updated benefits Increase Updated bencfiits
{1978} factor August 1980

45 $11,021,000 1.65 £18,185.,000

50 20,577,000 1.65 33,952,000

55 30,340,000 1.65 50,061,600

60 35,174,000 1.65 58,037,0G0
COSTS

The first costs given herein are estimated for the selected plan and
the Gulf Disposal Plan No. 1 as described in the summary report and
in Section E of Appendix 5. Costs are based upon August 1984 dollar
values. The advarce engineering amd design costs, maintenance during
construction and interest during construction reflect compressing

the post-authovization schedule on plate F-1 in Section P of
Appendix 3. A schedule was coordinated wich South Atlantic Division
staff that shows Phase T and Phase TIT AFEED studies complete in four

years, construction beginning one vear following the approval of

Phase TI GPM and construction taking four and one-half years.

The contributions required by local interests are based on 1007 of
the cost allocated for land enhancement of the Brookley expansion

area, a share of the mitigation costs based on the percent of Ice.d
project costs to the total cost, and 5% of total estimated projecs

first costs.

Annual charges are based on August 198C dollars, an interest rat: of
7 3/8% and an economic period of asnalysis of 50 vears (19¢5-504L;.

A detail development of the costs is presented in the following rahics:

1-3 Bew v =35



ESTIMATE OF FIRST COST-l/

SELECTED PLAN

BROOKLEY EXPANSION AREA AND GULF DISPOSAL PLAN NO. 1 (MODIFIED)

55-FO0T CHANNEL
{August 1980 Price Level)

FEDERAL FIRST COST

Dredging
Upper Bay Channel
63,400,000 cu.yds, @ $§1.21/cu.yd.
Lower Bay Channel
58,653,704 cu.yds. @ $1.94 /cu.yd.
Entrance Channel
19,018,5% cu.yds. @ $3.41/cu.yd.
Mooring Dolphins

16 @ $63,263 ea
Contingencies @ 207
Engineering & Design @ 3%
Supervision & Administration @ 3%
Contribution by Local Interests

Mitigation

Navigation Aids (U.5.C.G.)
TOTAL FEDERAL FIRST COST

Rev Mar 81 i-5

$ 76,714,000

113,758,000

64,853,000

1,012,000

$256,367,000
51,273,000
9,229,000
9,506,000

$326,375,000
-16,318,000

$310,057,000
2,234,000

$312,291,000
107,000

$312,398,000




NON-FEDERAL FIRST COST

Dredging Berthing Areas
1,890,000 cu.yds. @ $1.21/cu.yd. $2,287,000

Dike Construction (over & above Corps of
Engineers dredging cost;

0.5 percent of upper bay dredging 400,000
Dike Dressing & Shaping 40,000
Waste Weirs 39,000
Revetment (20,900 feet @ 3236/ft.) 4,332,000

§7,698,000
Contingencies @ 207 1,540,000
Contribution by Local Interests 16,318,000
Mitigation 118,000
TOTAL NGOGN-FEDERAL FIRST COST 825,674,000
TOTAL ESTIMATED FIRST COST 3338,072,000
1/

~'First Cost Based on Existing Policy

1-5 Rev Mar 81



ANNUAL CHARGES

SELFCTED PLAN

BROOKLEY EY¥PANSTON AREA AND GULF DISPOSAL PLAW NO, 1 (MODIFIED)
35-F0OOT CHANNEL

AUGUST 1980 PRIZJE LEVEL
(EXTSTING POLICY)

FEDERAL ANNUAL CHARGES

Interest and Amortizatio=

$364,232,000 7 3/8% for 50 years

{§312,376,000 First Cost)

($51,853,000 Interest during Comstruction)

Maintenance Dredging

Increase due to larger channel

[

§2
$1
Sntrance (474,516 cu.yds., @ S2

Upper Bay (79,3:2 cu.vds,

sy

Lower Bay (150,127 cu.vds.

Maintenance During Construction
$4,175,000 X 0.075914

Maintenance of Mooring Dolphins

Mainrenance of Navigation Aids{U.S

TOTAL FEDERAL ANNUAL CHARGES

NON-FEDERAL ANNUAL CHARGES

Interest and Amortisation
$29,481,000 7 /8% for 50 vears
(525,674,000 First Cost)

L40/cuandl )
.80/cu.vd.)
94 /cu.yd.)

LC.GL)

(83,807,000 Interest during Construction)

Maintenance of Dikes
20.900 feet X S2.78/frt.
Maintenance ¢f Berthing Areas

189,000 cu.yds. 7 $2.40 cu.vd.

TOTAL NON-FEDERAL ANNUAL CHARGES

TOTAL ANNUAL CHARGES

27,652,000

190,600
270,000
1,395,000

317,000
34,000
5,000

$26,863,000

$ 2,238,000

58,000

454,000

$ 2,750,000
$32,613,000
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COST SHARING

BROOKLEY EXPANSION AREA AND GULF DISPOSAL PLAN X0. 1 (MODIFIED)

55-FOOT CHANNEL
A_LUST 1980 PRICE LEVEL

ESTIMATED ANNTIAT

SHARE FIRST COST CIPARGES
TOTAL $338,072,000 532,613,000
FLDERAL:

President's Propesed Policy i 285,494,000 2RSS, 000

Fxisting Policv 312 398,000 26,863,000
NON-FEDERAL:

President's Proposed Policy Y 42,578,000 4,7 3,080

E-igting Prluicy 25,674,000 2,750,060

l-’{?residemt's Proposed Policv Based on a 5%
of total project firwt cost (5338,072,000

gstate contribution
¥ 0.05 = £16,904 0003

BENEFTT/COST RATIO

BROOKLEY EI7 ANCIOM AREA AND GULF DISPOSAL PL

535-FO0T CRANNEL

AN NO, 1 (MODIFIED)

AUGUST 1980 PRICE LEVEL

Havigation Benefits
Land Enhancement Benefits
Total Annual Benefits
Annual Charges
ECR

£35,061,000

2,742,000
$52 803,000
$37 613,000

1.6




ESTTMATE OF FIRST COST L
GULF DISPOSAL PLAN NO, 1
55-FOOT CHANNEL
AGGUST 1980 PRICE LEVEL

FEDERAL FIRST COST

Dredging
Upper Bay Reach (above Theodore)
63,400,000 cu.yds, 8 $2.77 fcu.vyd. 5175,618,000
Lower Bay Reach
58,654,000 cu.yds. @ $1.94/cu.yd. 113,789,000
Entrance Chanrel
19,019,000 cu.yds. € $3.41/cu.vd. 64,855,000
Meoring Dolphins (16 4 563,263 ea.) 396,000
SUBTOTAL $355,258,000
Contingencies 2 207 71,052,000
Engineering & Design & 3% 12,789,000
Supervision & Administratiom @ 3% 13,173,000
TOTAL CONSTRUCTION §452,272,000
Adids to Navigarion (U.5.C.G.) 107,000
TOTAL FELERAL FIRST COST $452,379,000

NON-FEDERAL FIRST COSy

Dredging
Berthing Areas
(1,890,000 cu.yds, @ $2.77/cu.yd.) $ 5,235,000
Tontingencies @ 207% 1,047,000
TOTAL NON-FEDERAL FIRST COST $ 6,232,000
TOTAL ESTTMATED FIRST COST $458,661,000

i/First Cost Based on Existing Policy
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B

ANNU AL CHARGFES
GULF DISPOSAL PLAN NO. 1
55-F00T CHANNEL
AUGUST 1980 PRICE LEVEL
(EXISTING POLICY)

FEDERAL ANNUAL CHARGES

Interest and Amortization

7 3/8% for 50 years

5527,428 ,000 -/ X 0.075914 540,039,000
Maintenance Dredging

Increase due to larger channel

Upper Bay (79,322 cu.yds. @ $2.40/cu.vi.) 190,000
Lower Bay (150,122 cu.yds. @ S$1.80/cu,yd.) 270,000
Entrance (474,516 cu.yds. @ $2.94/cu.yd.) 1,395,C00
Maintenance During Construction
$4,175,000 X 0.075914 317,000
Maintenance of Mocoring Dolphins 34,000
Maintenance of Navigation Aids (U.S.C.C.) 5,000
TOTAL FEDERAL ANNUAL CHARGES $42,250,000

NON-FEDERAL ANNUAL CHARGES

Interest and Amortization

7 3/8% for 50 years &
$6,282 ,000 X 0.075914 5 477,000
Maintenance of Berthing Areas
189,000 cu.yds. ¢ $2.40/cu.vd. 454,000
TOTAL NON-FEDERAL ANNUAL CHARGES S 931,000
TOTAL ANNUAI, CHARGES $43,181,000

1/ Includes interest during construction
(4.5 years @ 7 3/8% = §75,049,000
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COST SHARING
GULF DISPOSAL PLAN NO. 1
55-F00T CHANNEL
AUGUST 1980 PRICE LEVEL

£

ESTIMATED ANNUAL

SHARE FIRST COST CHARGES
TOTAL $458, 661,000 543,181,000
FEDERAL:

President's Proposed Folicy L/ 429,446,000 40,509,000

Fxisting Policy 452,379,000 42,250,000
NON-FEDERAL:

President's Proposed Policy-l/ 29,215,000 2,672,000

Existing Policy 6,282,000 931,000
1/

="President's Proposed Policy Based on a 5% State contribution
of total project first cost ($458,661,000 X 0.05 = $22,933,000)

BENEFIT/COST RATIO
GULF DISPOSAL PLAN HO. 1
55-FOOT CHANNEL
AUGUST 1980 PRICE LEVEL

Navigation Benefits 550,061,000
Annual Charges 543,181,000
BCR 1.2

Rev Mar 81 1-1G
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SUMMARY

Mobile Harbor Channel Improvements
Mobile County, Alabama

[ 1 Draft [X] Final Environmental Statement

Responsible Office: U. S. Army Engineer District, Mobile
P. 0. Box 2288
Mobile, Alabama 36628
Telephone: (205) 690-2511

1. Name of Actlon: ( ) Administrative (X) Legislative

2. Description of Action: The proposed plan for improvement of Mobile
Harbor consists of enlarging the existing channel to provide a depth of

57 feet and a width of 700 feet from the 57-foot depth contour in the Gulf
of Mexico for a distance of about 7.4 miles to a point in Mobile Bay near
the eastern end of Dauphin Island; enlarging the chammel through Mobile

Bay to a depth of 535 feet and width of 550 feet for a distance of about 27
miles between the inner end of the gulf entrance channel and a point about
3.6 miles south of the mouth of Mobile River; enlarging the channel into

the harbor to provide a depth of 55 feet and a width of 650 feet for a
distance of about 4.2 miles to a point 1 mile south of the Interstate
Highway 10 tunnel and providing an anchorage area 500 feet, in addition to
the channel width, 55 feet deep and 4,000 feet long on the east side of the
main channel and immediately south of a turning basin to be constructed to

a 55-foot depth, a 1,500-foot width (including the channel) and 1,500 feet
long just south of Little Sand Island. The project would provide for
disposal of about 141.2 million cubic yards of new work material as well as
all future maintenance material for a 50 year economic life. Approximarely
63,400,000 cubic yvards of new work material in the upper bay reach would be
excavated by hydraulic pipeline dredge and pumped to a diked disposal area
in the vicinity of the Broockley waterfront. Construction of the lower bay
reach would involve removal of about 58,700,000 cubic yards of material by
hydraulic dredge utilizing dump scows and tow boats to transport the dredged
material to a gulf disposal area, the location of which to be determined by
the Environmental Protection Agency. Maintenance of the upper and lower bay
channels would also be by hydraulic dredge and transported by dump scows
offshore. New work, approximately 19,100,000 cubic yards, and maintenance
material from the bar channel would be excavated by hopper dredge and disposed
at a gulf site. The benefit to cost ratio for the proje:t is 1.6 to 1.




3.a. Environmental Impacts: Evaluated accomplishments that would result
from implementation of the proposed project are direct transportation
savings through increased use of larger, more economical vessels, and land
enhancement from fast land created adjacent to the Brookley Industrial
Complex. In addition, supplemental benefits creditable to improving the
harbor channel would result from elimination of lost vessel time due to
constrained traffic in the channels. Environmental impacts of the proposed
project were evaluated in accordance with requirements of Section 404,

PL 92-500, and other applicable laws and guidelines. Primary impacts

would be associatea with channel construction and subsequent maintenance
dredging operations; construction and stabilization of the expansion area in
the upper bay; and offshore disposal of dredged material. Secondary impacts
would result from the enhanced economic development of the area.

b. Unavoidable adverse impacts associated with the project would arise
from the dredging and disposal operations which would destroy scme benthic
populations, cause a minor release of pollutional constituents, increase
turbidity, and result in a physical loss of some bay bottom habitat and
recreational/fisheries areas. There are alsc other adverse impaces that
can be avoided only if remedial measures can be established. These are
associated with modifications to overall circulation and salinity patterns
in the bay caused by channel construction, and sites of historical interest,
if any, located within the channel alignment and disposal areas. Secondary
impacts of the preoject would include higher levels of noise, water, and
air pollution related to increased economic development of the area.

4. Altemnatives: Along with a no action plan, alternarives include considera-
tion of changes in the widths and depths of the existing channels and various
methods of excavation and disposal of dredged material. Dredged material
disposal options include: construct island and £ill areas in upper and lower
Mobile Bay; open water disposal in the bay and/or gulf; upland disposal;
recycle material off existing disposal sites; and shoreline nourishment to
abate erosion. Environmental improvement measures to be considered further in
connection with navigation improvements include: restore tidal action in
Chacaloochee and Polecat Bays; establish oyster beds in Bon Secour Bay;
improve water circulation in Mobile Bay by creating openings in ridges
paralleling the channel from Dog River to Mobile River; fill depressions which
exist in Mobile Bay; establish a recycle plan to remove material from existing
Blakely and Pinto Island disposal areas; and evaluate the feasibility of
establishing wetland areas.

5. Comments Recelved:

US Environmental Protection Agency

US Department of the Interior

US Department of Commerce, National Marine Fisheries Service
US Department of Commerce, Maritime Administration



US Department of Transportation, Federal Aviation Administration
US Department of Transportation, United States Coast Guard
US Department of Agriculture, Soil Conservation Service

US Department of Health, Education and Welfare

Alabama Water Improvement Commission

Alabama Office of State Planning and Federal Programs
South Alabama Regional Planning Commission

Geological Survey of Alabama

Alabama Historicai Commission

Mobile County Health Department

Industrial Development Board of the City of Mobile

Mobile United

League of Women Voters

Draft Statement to EPA 2 July 1979

Final Statement to EPA
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FINAL
ENVIRONMENTAL IMPACT STATEMENT
MOBILE HARBOR
CHANNEL IMPROVEMENTS
MOBILE COUNTY, ALABAMA

1.01 PROJECT DESCRIPTION. The proposed plan for improveme * of Mobile
Harbor consists of enlarging the existing channel to provide a depth of

57 feet and a width of 700 feet from the 57-foot depth contour in the Gulf
of Mexico for a distance of about 7.4 miles to a point in Mobile Bay near
the eastern end of Dauphin Island; enlarging the channel tl.rough Mobile

Bay to a depth of 55 feet and width of 550 feet for a distanc. of about 27
miles between the inner end of the gulf entrance channel and a point about
3.6 miles south of the mouth of Mobile River; enlarging the channel into the
harbor to provide a depth of 55 feet and a width of 650 feet for a distance
of about 4.2 miles to a point 1 mile south of the Interstate Highway 10
tunnel and providing an anchorage area 500 feet, in addition to the channel
width, 55 feet deep and 4,000 feet long on the east side of the main channel
and immediately south of a turning basin to be constructed to a 535-foot
depth, a 1,500-foot width {including the channel) and 1,500 feet long

just south of Little Sand Island. The total length of the improved channel
would be 38.6 miles. A general map of the proposed project is shown as
Figure 1.

1.02 The project would provide for disposal of about 141.2 million cubic
vards of new work material as well 15 all future maintenance material for
a 50 year economic life. Approximately 63,400,000 cubic yards of new work
material in the upper bay reach would be excavated by hydraulic pipeline
dredge and pumped tc a diked disposal area in the vicinity of the Brockley
waterfront. Construction of the lower bay reach would involve removal of
about 58,700,000 cubic yards of material by hydraulic dredge utilizing
dump scows and tow boats to transport the dredged material to a gulf
disposal area, the location of which to be determined by the Environmental
Protection Agency. Maintenance of the upper and lower bay channels would
also be by hydraulic dredge and transported by dump scows offshore. New
work, appreximately 19,100,000 cubic vards, and maintenance material from
the bar ctannel would be excavated by hopper dredge and disposed ar a gulf
site.

1.03 Post-authorizatijon environmental studies under the recosmended plan

would include further model tests, cultural resources surveys, refinement of a
wetlands establishment program, a bay useage investigation, offshore disposal site
evaluations, and further evaluation of alternative mitigation features. ,In addition
to the wetlands establishment program, mitigation alternatives include (1) restore
tidal action in Chacaloocheé and Polecat Bays and Garrows Bend, (2) establish

ovster beds in Bon Secour Bay, (3) improve water circulation in Mobile Bay by
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creating openings in ridges paralleling the channel from Dog River teo
Mobile River, {4) fill depressions which exist in Mobile Bay, and (5)
establish a recvele plan to remove material from existing Blakeley and
Pinto Island disposal areas. As discussed in section 6, items listed above
as number 1 could be implemented without further model studies. Further
coordination with Federal, State, and local agencies, citizerns groups and
interested parties would be included with the post-authorization studies,

1.04 The pruposed plan represents a comprehensive guide for development

of Mobile Harbor. In order to maintain efficiency and safety, separable
features could be implemented early at the existing authorized depth of

40 feat. These include chanuel widening in the upper bay, a turning and
ancherage area at the head of the bay. a passing lane in the central area

of the bay and mitigating features to improve water circulation in Chacaloochee
Bay and Garrows Bend. Incremental construction of the project would be
anzlyzed further during post-authorization studies.

1.05 The survey studies for Mobile Harbor have been developed in com
pliance with a resolution adopted 24 June 1965 by the Public Works
Committee, United States House of Representatives directing that studies
be made to determine whether the existing project should be modified. Due
to a request by local interest early studies addressed evaluation and pre-
paration of an interim survey report om the now authorized Thecdore Ship
Channel proiect. The proposed project was formulated consistont with the

Water Resgurce Council Principles and Standards (P&S).

1.06 The existing project for Mobile Harbor was authorized bv Section
104 of the River and Harbor Act of 3 September 1954 (House Document 74,
83rd Cong., Ist Session), and previous acts. Authorized dimensions
provide a 42-bv 600-foot channel about 1.5 miles long across Mobile Bar;
a 40-by 400~foot channel in Mobile Bay to the mouth of Mobile River; a
40-Foot channel in Mobile River to the Cochrane Bridge, varying in width
from 500 to 775 feet; and several branch channels turning basins and
anchorages all of which are described im detail in the environmental
impact statement for operation and maintenance of the project.

1.07 Maintenance of the 41.7 miles of navigation channels within the
existing Harboer Project system requires several different operational
methods, depending upon the location of the specific channel segment.

The Bar Channel is maintained with a hopper dredge, with deposition of

the dredged material in the open gulf in an spproximately 4.4 square mile
disposal area located just south of Dauphin Island., The disposal area has
interim approval by the Environmental Protection Agency (EPA) as an ocean
dumping site. The Bay Channel is maintained with a hvdraulic pipeline

dredge and the dredged .material is deposited in open water on both sides ¢
the channel. Fifteen disposal sites paralleling the channel occupy approx-
imately 20,000 acresz of bay bottom and are almost continucus along both sides
of the chammel. The Mobile River segment of the havbor project is maintained
using a hydraulic pipeline dredge with disposal of the dredged material in
diked—-1and areas known as Blakely Island and Pinto Island.
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1.08 Evaluated accomplishments tha: would result frum implementation of
the proposed project are direct tramspor ation savings through increased
use of larger, more economical vessels, and land enhancement from Fast

land created adjacent to the Brookley Industrial Complex. In addition
supplemental venefits creditable to improving the harbor  aannel would
result from elimination of .ost vessel time due to constrained traffic

in the channels. As shown on Attachmen: 1 the {nirial Federal cost 0f the
proposed project is $295,494,000. WNon-Federal inicial cost is $42,578,000.
The average annual benefits to be derived from project are estimated

at $57,803,000, while the roral average annual chare
$32,613,000. The bencfit to cost ratio is 1.6 ra 1.0

ST

o~y

&
11

1.09 Construction of the proposed project could be accemplishes in about
seven years, utilizing one 30 inc: nydraulic dredge for the upper bay, one
modified 27 inch hydraulic dredge in the lower bay reach, and fo- about
chree vears, one hopper dredge for the enfrance chaonel. The 27 ipch pipe—
line dredge would be modified by lowering the pump on the dredge ladust near
Ltie cutterhead to obtaln greater densitie: in the dredge effluent and better
economies from the barging operation. Also the dredge would be magiIled to
discharge into dump scows st a production rate of 2,500 cubic yards per hour
in situy., It is estimared a fleer of 8 zow boats and 16 dump s +ws would be
required to transport the newWw work dredged material from the lower havy
channel .o a gulf disposal site without eelaving dredging operation=.

1.10 The completad charnels would have side slopes of one vertical on five
horizoatal. Initial dredging would provide for an allowance of two Ffeet
overdepth required for advance maintenance plus two feet of allowable over-
depth to compensare for inaccuracies in *he dredging process. Most of the
material to be excavated is composed of gray clay eof high plasticity (fat
clay) with occasional lenses of gray sandv clavs and silty sands. Sand

can be found in the upper third of the bav fo a point about 6.5 miles south
of the mouth of Mobile Hiver. It is expected that mat:rial dredged from the
Bar Channel would also ke sandy.

1.11 As show on Figure 2 the sandy new work marsrial from the upper third

of the bay would be used to construct the dikes and fill approximatrely 6!

percent of the Brookley expansion area. This would provide 1,047 acres of

fasy land to an elevation aprroximarely 17.5 feer ahove mean low water.

The remainder of the fill area would accommodate approximately 24 million

cubic yards of new work material {ciav) from -‘ne next 6 miles of channel down

to the intersection of the Theodore channel. Further details on the design

of the disposal areas are ccontained in Section E, of the Technical Report (Appendix 5).

1.12 After a period of consolidation and stabilization the dikes would be
shaped up and provided with an appropriate covering to protect against
erosive wave action. Those areas exposed to high znergy waves would be
armored with riprap. The dike slopes above mean high water and the wave
wash area would be protected with grass. Wetlands would be establisted an
the southern end of the disposal area to mitigate the ioss of about

: 70 acres of
marsh presently growing on the Brookleyv shoreline.
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1.17 Results of engineering and environmental studies currently being
conducted in connection with construction of the disposal island for the
Theodore Ship Channel wculd be used in establishing a plan to minimize

adverse environmental eifects during comstruction of the Brookley expansion
area. Also, a study of dredging in Mississippi Sound and adjacent areas

has been initiated by the Mobile District Corps of Engineers as a result

of Congressional resolntions of 1977, The main purpose of the study 1s to
determine whether the present and proposed dredged material disposal methods
for maintenance and ccrstruction of the various projects in Mississippi Sound
and Mobile Bay, should be modified in anv way, in the interest of economic
efficiency and environmental quality. The resoclutions request an investigation
of various dredging techniques and the possibility of developing a coordinated
program for the region. with appropriate consideration of ecological factors.
The study is scheduled to be completed in 1982. Further planning for improve-
ments to Molile Harbors will be developed consistent with the Mississippi

Sound study.

1.14 Fuisting Federal projects involiving maintenance dredging in proximity

te the proposed project include: Mobile Harbor, Dauphin Island Bay, Dog

River, Fowl River, Fly Creek, Bon Secour River, and the Gulf Intraccastal
Waterway. Environmental impact statements (ELS) for ecperation and maintenance
of these Federal prujects have been completed. The Theodore Ship Channeal
project, developed from survey scope investigations for navigation improvemeunts
to Mobhile Harbor, is in the initial stages of comstruction and is described

in an EIS.

1.15 Non-Federal activities in the bay and tributaries include shell dredging,
exploratory oil drilling, expansion of the McDuffie coal handling facility,
lengthening of the Chickasaw Creek Channel, construction of a private cosl
handling facility, and a multitude of minor activities such as pier and bulk-
head work. All of these activities have involved Corps of Engineers Regulatory
permits., Other activities such as large scale land development for beth
residential and industrial sites are also in progress about the bay's periphery.
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2.01 ENVIRONMENTAL SETTING WITHQUT THE PROJECT. The Mobile Bay region
consists of Mobile and Baldwin Counties which are the only Alabama coun-
ties bordering the Gulf of Mexico. This region of over 400,000 people is
rural in character except in the vicinity of Mobile. The city serves as
a major wholesaling and to a lesser extent retailing center for much of
southern Alabama and adjacent sections of Migssissippi and Florida. Tha
abundant resources of the nearby forest has made paper and allied lumber
and wood products two of the most important manufacturing industries in
the region. Waterborne shipning is another important aspect of commerce
«nd the port of Mobile presently ranks 12th among U.S. ports in total
volume handled.

2.02 Transportation Facilitjes. The dominant feature of the region is
Mobile Bay which stretches about 30 miles from the moutrhs of the Mobile and
Tensaw Rivers in the north of Pelican Point and Fort Morgan to the south,
which mark the ¢ 5 to the Gulf of Mexico. The bay is shallow, averaging
enly 9.7 feet deep, but it is crossed from the north to the south by the
existing 40-foot deep ship channel from the gulf to the port of Mobile and
east to west in the gouthermn part of the bay by the 12-foot deep Intra-
coastal Waterway. Other smaller channels around the periphery of the bay
include; Dog River, Fowl River, Fly Creek, Dauphin Island Bay, and Bon
Secour River,

2.03 A well-developed system of transportation serves the Mobile area via
an integrated network of highway, air, rail, and waterway transportation
facilities. These facilities are constituted by six U.S5. highways, two
Interstate routes, two airports, four railroads, and 55 common freight
carriers. The area is also served by a well-developed system of waterways
including the coastal ones discussed in paragraph 2.02 and an extensive
inland navigation system. Barge traffic in the area is accommedated by the
Mobile-Tombighee~Black Warrior River system, the Mobile-Alabama-Coosa River
system, and the Gulf Intracoastal Waterway. The Tennessee-Tombigbee River
project which 1s now under construction will comnect a 16,000-mile inland
waterway system located in 23 states with the Gulf of Mexico at the port of
Mobile.

2.04 There are 108 piers, wharfs, and docks that serve the Mobile Harbor,
including dry bulk and coal terminals, a public grain elevator, marine bulk
handling and storage, numerous private storage/handling facilities and
docking facilities to accommodate extensive local, national and international
transportation needs, totaling 32.5 million tons of commerce in 1975. There
were 2,800 persons employed in water transportation and transportation
services which were directly related to pert and waterway activities; 18,000
other manufacturing employees were dependent upon the port and related water-
ways in 1974, grossing 92.3 and 223.1 million payrolls respectively in 1976
dollars.
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2.05 Population and Economy. Both Mobile and Baldwin Counties are experiencing
rapid population and, consequently, urban growth. The 1976 estimated population
of Mobile and Baldwin Counties was 416,600 persons. Although, Mobile County's
population is approximately 5 times larger than Baldwin County, both counties
are experiencing very rapid growth in population. Baldwin County's overall
population increased 17% during the period 1970-76, while Mobile County's

growth was 9.4%, The scheduled completion of Interstate 65 across the northern
tier of the two counties, in combination with the alreadvy completed Interstate
10, has the potential of opening up large tracts of land for residential and
industrial development within the area.

2,06 A survey by the South Alabama Regional Planning Commission in 1975 has
indicated that a total of 117,600 people were smploved in Mobile County and
17,700 in Baldwin County. The majority of these workers were employed in
manufacturing and wholesale and retail trade components. Data from the Bureau
of Economic Analysis up through 1975 shows a per capita income for Mobile
County of $4,770, with Baldwin County running about $250 per annum lower. How-
ever, personal income in Baldwin County 1s rising at a more rapid rate than
that of Mpbile County. Largest increases have been in nonfarm personal incone.

2,07 Cultural Resources. Mobile Bay's location and the area's mild climate
have contributed greatly to the region's long and varied history. The bay

has been the site of considerable navigation activity since the French arrival
in 1699. Approximately 17 identified wrecks, ballast dumps or obstructions
have been reported on Mobile Bay navigation charts from 1850 to 1976. FEach of
these are potential significant cultural resources. Additional data can be
found in Seection B of Appendix 5.

2.08 Bay Environment. The Mobile Bay estuarine system occupies 466 square
miles including the Mobile River Delta, and it is the northern most estuary
interfacing with the Gulf of Mexico (Crance, 1971). The third largest run-
off volume in the continental United States (73,077 cfs annual average) enters
Mobile Bay from the drainage area covering 43,560 square miles (Ryan, 1969;
Chermolk, 1974). The range of recorded discharge has been from a maximum of
59,000 cubic feet per second (cfs) to a minimum of about 5,100 cfs (U.S. Army
Corps of Engineers, 1975).

2.09 Mobile Bay is 30 miles in length (not including 12.6 miles of delta)
and has an average width of 10.8 miles (Tanmer, 1970). Within the overall
estuarine zone, including the lower Mobile delta, are 6,244 acres of tidal
marsh, 12,000 acres of fresh water lakes, 15,127 acres of bayous, rivers, and
connecting bays and 249,343 acres in the bay itself. The general character-—
istics of the Mobile Bay system (circulation, current, salinity, density
layers, etec.) reflect a situation which fluctuates seasonally while being
greatly influence by variable volume of stream discharge, wind, and tidal
conditions, Intermittently, perhaps dally, each of these variables will have
a dominant influence on the hydrologic characteristics of the estuary.

Appendix 1
8




2.10 The estuary has a tidal cycle which is diurnal and ranges from 1.5
feet at the head of the bay to 1.2 feet at the entrance. A weighted mean
tidal height of the bay, 1.4 feet, and the surface area of the bay produce

a tidal prism of 330,575-acre feet. The flushing time during relatively low
river inflow conditions of 12,262 cfs is between 45 and 54 days (Austin, 1954).

2.11 Salinities in Mobile Bay change rapidly and over a wide range from 0 to
35 parts per thousand (o/oec). Major fluctuations in river discharge have an
immediate effect upon salinity in all parts of the bay, but if short=-lived,
the effects are usually expressed only in the surface portions of the water
column. As a result, conditions in the bay represent a wide range of mixed
or stratified salinity conditions. Mixing between the surface and bottom
water layers of the bay is not yet well studled. Factors that have altered
natural circulation and salinity patterns within the bay include construction
of land filled causeways and disposal of dredged material along the deep
navigation channels in the upper third of the bay (Chermolk 19743 U.S. Army
Corps of Engineers, 1977).

R
2.12 Although Mobile Bay has been referred to as a graben by some experts,
only one fault has been located. It therefore seems best to assume that it
is the drowned mouth of a river valley. As such, it is rapidly filling with
sediment. Ryan (1969) has calculated an annual average of 4.7 million toms
of suspended sediment and an unknown quantity of bedload being transported
annually into the estuary. He has also calculated a bay-wide sedimentation
rate of approximately 22 inches during the past century from bathymetric
changes in the bay. The bay-wide sedimentation rate of 22 inches per century
translates into a quantity appreoaching 8,000,000 cubic vards, annually.

2,13 Several upland communities are found in the Mobile and Baldwin County
area. The four dominant communities are the longleaf pine-oaks community,
pine savannah community, bay forest community, and the large floodplain
forest community of the Mobile River delta. These natural communities have
been removed or altered considerably by man's activities in the area.
Additional discussion can be found in paragraph 66 through 70 in Section B
of the Survey Report.

2.14 Three general types of wetland communities are found in Mobile and
Baldwin Counties. These are fresh water marshes, low salinity brackish
marshes, and high salinity salt marshes. All of these marshes receive some
tidal influence. The total acreages of wetland habitat within Alabama
coastal zone varies widely depending on the author. Estimates have ranged

as high as 34,614 acres by Crance in 1971 to 27,346 acres by Vittor and Stout
in 1975. Although the latter work has numerous site sperific errors, it has
taken the most accurate determination of wetland acreage wirhin the Alabama
coastal zone. Much of this total acreage occurs in Mobile Bay and Mobile
delta. For example, the bay and delta contain 43% of the 2,330 acres of salt
marsh available within the coastal zone and 63.4% of the 11,231 acres of
fresh-mixed marsh. The bulk of the bay salt marsh is associated with Deer,
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Fowl, and Dog Rivers. Brackish to saline specles are normally assoclated
with these areas. In the southern part of the bay, marshes are found at
Little Point Clear on the north side of Fort Morgan Peninsula, the east end
of Dauphin Island and Oyster Bay. Here a peripheral border of Spartinma
alterniflora grades into almost pure stands of Juncus roemerianus. Higher
areas may be characterized by Spartina patens, Fimbristylis sp., Spartina
cynosurcides, Phragmites communis, and Borrichia frutescens.

2.15 Phytoplankton, zooplankton, and benthic sea grass communities within
the bay have been poorly investigated. Such findings as do exist are
summarized in Section B of Appendix 3.

2.16 A total of 233 species of fish, representing 173 genera and 80
families, have been documented as occurring in the Mobile Bay area (Swingle,
1971). Eight species were found exclusively in the Mobile Ship Channel.
Swingle indicated that the total number of species in the ship channel was
higher than that in the adjacent areas in the bay since the high salinity
water is conducive to the existence of many of the offshore gulf species.

2.17 Commercial Fisheries. Swingle (1976} stated that 100 species of fish

and 11 species of invertebrates are classified as commercial species in

Alabama, Most of the seafood is landed in Mobile County at Bayou la Batre
which ranked as the 10th port in the nation in the value of seafood landed
during the past few years. Commercial landings have increased from about

8 million pounds in 1961 to 30 million pounds in 1978 while showing an

increase in dockside value to over $35 million annually. The primary
commureial species include striped mullet, Atlantic croaker, kingfish, flounder,
shrimp, and oysters. Additional discussion of the trends in the commercial
fisheries in Mobile Bay can be found in Section B of Appendix 5.

2,18 Endangered and Threatened Species. The U.S. Department of Interior
Fish and Wildlife Service includes in their list 6 mammals, 8 birds, and 4
reptiles that may occur in south Mobile County. However, only the following
species have actually been reported from the project area within the last
several decades. These are the Florida panther, finback whale, sperm whale,
peragrine falcon, brown pelican, Bachmans warbler, ivorybill woodpecker,

red cockaded woodpecker, American alligator, Atlantic Ridlevy sea turtle,
hawksbill turtle, and leatherback turtle. Addirional discussion can be found

in Section R of Appendix 5.

2.19 Offshore Habitat. Data on the offshore benthic habitats are limited
for Alabama waters. However, the samples that have been taken indicate that
shoreward of the l10-fathom curve the benthic commmity is richer off Perdido
Bay than it is off of Dauphin Island. This probably results from the sediment
type which influences the abundance of the macroinfrauna. Smaller numbers of
organisms were found in fine sand and clay substrates, but the individual size
of each organisms was larger. There is some evidence which suggests a high
degree of annual variation within the offshore benthos.
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2.20 Air Quality. Air pollution exists in Mobile County to the point of
violating ambient air quality standards for photochemical oxidantis and
particulates. The entire county of Mobile is a non—-attainment area for
photochemical oxidants, that is ozone, and one sub-county atrea is non-
attaimment for total suspended particulates., The "downtown area’ of Mobile
violates the primary total suspended particulates standards. Photochemical
oxidants are the product of a complex series of chemical reactions involving
oxides of nitrogen, hydrocarbons, and sunlight. A significant portion of
the photochemical oxidants with Mobile County are transported from other
areas by wind. Within Mobile County, the main source of hydrocarbons is
automobile exhaust and petroleum handling operations; the main source of
oxides of nitrogen are automobile exhaust and other combustion sources.
Additional coverage of air quality can be found in Section B of Appendix 5.

2,21 Water Quality. Since the bay is so large, individual pollution sources
have 'ittle effect on the overall water quality of the bay, except in highly
localized areas. HNonetheless, Mobile Bay has been subject to a slow but

steady degradation over the Years. In some areas, notably Garrow's Bend, there
is evidence that this trend has been reversed as the municipalities and
industries discharging into the bay have implemented proper treatment
methodologies. The most wideranging and serious pollution {impact has been the
closing of oyster reefs for harvesting. Over 72,000 acres in rhe northern
section of the bay have been permanently closed to the harvest of shellfish
because of high coliform levels. Localized severe degradation of water gquality
has been documented in Chickasaw Creek, Three Mile Creek, and Dog River. An
overall comprehensive planning document of the area's water quality has been
recently completed by the South Alabama Regional Planning Commission (SARPC,
1978). Although this plan is still under review and has not been approved by
rhe Environmental Protection Agency, specific recommendations have been made to
achieve the greatest improvement of water quality of the least expenditure of
funds. A total of $582 million would be required for planned implementation
through the year 2000.

2.22 The waters of Mobile Bay are classified for a variety of uses by the
Alabama Water Improvement Commission according to their existing water qualiry
standards. In general, water quality improves with distance from the Mobile
urban center. Most of the bay, including Bon Secour Bay is classified for
swimming and fish and wildlife. About two-thirds of the bay is classified for
shellfish harvesting in addition to swimming, fish and wildlife, while the
northwestern corner of the bay is classified for fish and wildlife.
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2.23 Recreation. The coastal area of Alabama offers a wide variety of
recreational opportunities to residents and tourists. Because of the
abundance of sunshine and water in coastal Alabama, recreation generally
means outdoor activities such as fishing, boating, swimming, hiking, hunting,
and camping. Natlve wildlife provides recreation for sport fishermen,
waterfowl hunter, and the naturalist. Also, interesting historical sites,
public parks, and excellent beaches are located along the shores. A major
portion of the Mobile delta has been considered as a national wildlife refuge
on two different occasions, 1964 and 1974. Although the refuge status has
not been attained, the area has been included in the National Registry of
Natural Landmarks. An additional study is presently underway by the National
Park Service to determine the area's capability of being included within the
Federal system of parks.

2.24 Recreation is alsc an important income producing industry within the
state. For example, visitors to Gulf Shores in 1976 spent $5 million for
food and lodging. This of coutrse does not include receipts for gas, boat
rentals, and other items used by vacationers. Data concerning other local
expenditures are not available. However, travelers and tourists in Alabama
spent more than 5! billion in 1977 and a significant portion of this amount
was spent in ¢oastal Alabama.
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3.01 Relationship of the Proposed Project to Land Use Plans. The

proposed project would provide additional land for port expansion in an

area compatible with future projects of the "Regional Land Development

and Policies Plan," 1977, developed by the South Alabama Regional Planning
Commission with participation from other local land use affiliated groups.

By letter of 25 September 1979 (Appendix 3) the South Alabama Regional

Planning Commission indicates that the proposed plan is consistent with current
area~-wlide plans, programs, and objectives.

3.02 As a result of Federal and State legislation, Alabama is developing

a coastal zone management program under the direction of the Coastal Area
Board. By letter of 12 May 1940 {Apperndan i), the Coastal Area Board

concludes that the recommended plan and all alternatives are consistent

with their management program, provided that biological resources are protected
to the maximum extent practicable and appropriate mitigation measures are
implemented.
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4.01 THE PROBABLE IMPACT OF THE PROPOSED ACTION ON THE ENVIRONMENT. Primary
environmental impacts of the proposed project would be associated with:

(1) channel construction and subsequent maintenance dredging operatioms,

(2) construction and stabilization of the expansion area in the upper bay,
and (3) offshore disposal of dredged material. Secondary impacts of the
project would result from the enhanced economic development of the area.

4,02 TImpacts of Channel Construction. About 700 acres of bay bottom and
520 acres of near shore bottom would be committed to the enlarged channel

i+ addition to the areas in the existing channels. From a productivity
viewpoint this impact is considered adverse since benthic productiviry in
the area committed to the enlarged channel is expected to diminish by
approximacely 80 percent. However, Swingle (1977) and others have indicated
that the existing ship channel supports a more diverse fish fauna than the
balance of the bay. Also, deep channels tend to provide a thermal refuge
during the passage of cold fronts.

4.03 During construction aud maintenance dredging, of the channels some
turbidity would be created along the bottom in the immediate vicinity of the
dredge cutrerhead. Huston (1976), studying a cutterhead dredge operating

in Corpus Christi Ship Channel (predominantly clay material), found that
little of the turbidity created by the cutter went into the upper water
column, especially from depths of 30 or 40 feet. Increased turbidity caused
by the cutterhead would be considered to be minor and of short duration.

4.04 Noise levels would be elevated in the vicinity of the dredging
operations., Air quality would be affected for a short period of time by the
consumption of fuel and resulting engine exhausts of the dredging equipment.
Neither would be considered significant increases over existing noise and
air quality levels for the area.

4,05 A salinity wedge extends from the Gulf of Mexico along the bottom of
the existing Mobile Ship Chanmnel and up the Mohile River. The salinity
concentrations vary seasonally according to river discharge with high
concentrations (approximately 16 ppt) extending as far upstream as river
mile 10 during low flow. According to model studies (discussed in section D
of the Survey Report and paragraphs 4.42 - 4.47 of this EIS) the enlarged
channel would allow more of the higl salinity gulf waters to travel north-
ward through the bay and thereby increase the salt wedge intrusion im the
river. The upstream boundary of rhe wedge would remain somewhat unchanged,
however, the lower 5 miles of the river would be subject to salinity intrusion
for longer periods than presently experienced. The overall hydrological
modifications to the bay related to the enlarged channel and disposal plan
are discussed in more detail under the cumulative impacts subsection in
following paragraphs.
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4.06 Impact of Disposal in Bay. Under the Brookley Expansion plan, a total
of approximately 1,710 acres of upper Mobile Bay bottoms would be covered
with material dredged from the upper bay. Generally, the area is relatively
shallow and ranges from four to six feet in depth. This area of the bay nas
been highly disturbed by man's activities and is characterized by submerged
and emergent dredged material deposition mounds, borrow depressions up to

50 feet in depth, remains oi the Arlinpton Pier, and debris that is pulled
into the area as a result of the shadowing of river flow by McDuffie Island.

4.07 The area which would be filled constitutes approximately five percent of
the bay's bottom that is less than six feet deep. These bottoms are used in
sport-shrimping effort and the shoreline furnishes recreational opportunities,
including softshell crabbing, castnetting for mullet, and floundering. How-
ever, no quantification of the annual use of the ares is available. Swingle,
Bland, and Tatum in a study on the l6-foot trawl fishery reported that the
majority of the sport fishing effort in the early spring and late fall was
directed toward upper Mobile Bay and that approximately 14.7 percent of the
5,727 fishermen owning trawls launch in the Dog River-Deer River area. Some
of these fishermen undoubtedly travel up the bay to shrimp and utilize this
area. The effect of removal of this area from production in the estuarin=
system is not known. However, Loesch (1965) and Westh (unpublished 1979)
found more shrimp in the western side of the bay than the eastern side. They
found small brown and white shrimp in greatest abundance in wat~r depths of
less than 4 feet and 2 feet, respectively. Heath's sampling, <.aducted in
1977 and 1978, revealed that the largest ''catch per unit zffort” for shrimp
occurred just north of Dog River and off of East Fowl Ri-+r.

4.08 Bottom sediments in the proposed disposal area are c.assified as silty
sand, clayey silt, and sand-silt-clay mix. According to Parker (1973), the
productivity of the benthos and nekton is closely tied to the kinds of sediments
on or in which animals live. Unconsolidated sediments with the highest standing
crops are usually poorly-sorted sand-silt-clays or clayey sands of sandy silts,
while the poorest sediments for animal life are well-sorted, pure fine sands or
clays (Parker, 1969). Parker (1973), however, included the upper third of
Mobile Bay in his clagsification of areas which were least sensitive to increased
or additional disturbance. May (1973) in a study on dredging indicated that
both standing crop and diversity are lower on the west side of the bay than on
the east side and that the ship channel seemed to form an effective barrier
between the habitats.

4,09 Parker (1960) described the upper bay bottom which would be filled as
supporting river-idfluenced, low-salinity benthic assemblages. Approximately
20%Z of the bay is characterized in this manner. The dominant benthic organism
in this portion of the bay and down to Dog River is the brackish water clam,
Rangia cuneata. Clams smaller than 30 mm are utilized as food by many fishes,
crabs, and ducks. Hopkins, et 8l (1973) has examined Rangia as an overzii
indicator organism which could be used to determine the effects of enpgineering
works on the biota of coastal waters. The most critical factor in determining
the future of Rangia population is in the pulsing of freshets into an embayment,
which would not be changed by ilmplementation of this altermative. Although the
remaining population outside the fill area would not be directly affected, the
fill would destroy a large percentage of the existing populations.
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4.10 The Brookley Expansion area would abut an existing man-made fill
area. This area is characterized by about 70 acres of marsh which has
voluntarily established along the shoreline. Plant species mainly

include Panicum sp., Phargmites communis (common reed), Hydrocotyle
umbellato (Pemnywort), Iva frutescens (marsh-elder), Myrica cerifera (wax
myrtie), Quercus nigra (Water Oak), Zizania aquatica (wild rice), Spartina
patens (salt meadow hay), S5ilax nigra (black willow), Cladium jamaicense
(sawgrass), Baccharis halimifolia (groundsell tree), Typha latifolia (common
cat~tail), Daubentonia punicea, and Pinus sp. A large part of the wetlands
area has been significantly disturbed by trash dumping and fill activities.
Construction of the Brookley Expansion area disposal site would eliminate
this wetland area. The recommended plan provides for a marsh establishment
program which will off. 2t the wetlands loss. This and other mitigation
features are discussed i¢ Jdetail in section 6.

4.11 Interim guidelines for the disposal of dredged or fill material into
navigable waters were promulgated by the Environmental Protection (EPA),
pursant to section 404(b) PL 92-500, and printed in the Federal Register

of 5 September 1975. These guidelines have evolved along with research on

the impacts of dredged material disposal. As a result, the interim guidelines
indicate that the elutriate test, total sediment analyses (bulk analyses),

and bicassays may be used to evaluate the chemical-biological interactive
effects of the disposal of dredged material. The elutriate test was

developed by the Corps of Engineers (COE) and the EPA to determine the
potential release of contaminants in the dredged material to the receiving
water column, The advantage of the elutriate test is that it simulates the
mixing of sediment and water that occurs during thedredging process, however,
it does not take into account additional dilution after discharge. " To the
extent permitted by the state of the art probable effects on sensitive

marine organisms can best be estimated by appropriate bioassays. Bioassays
are procedures that use living organisms to detect or measure presence of
available toxic, inhibitory, or stimulat~ty substances. As with the elutriate
test static bioassays represent a worst-case situation since the test does

not take into account dilution or mixing by water currents and dispersion

as would occur at a disposal site.

4.12 A number of detailed studies have been conducted in Mobile Bay

over the past decade evaluating the effects of open water disposal of
dredged material. Recent studies conducted as a part of the overall

COE Dredged Material Research Program have utilized both the elutriate and
bicassay techniques of analysis. Results of these studies are summarized
in following paragraphs.

4,13 Windom (1973) investigated changes in heavy metals concentrations
resulting from maintenance dredging of the Mobile Ship Channel. Metals
studied were: diron cadmium, coppecr, lead, mercury, and zine. He concluded
that dispersion by dredging is not followed by metal releases of any
significant quantity except briefly in the case of zinc and iron. It

was further determined that variations in levels of various metals in
waters of Mobile Bay showed no relation to dredging activities but

appeared to be more influenced by natural processes such as runoff.
Slightly increased levels of metals in the water columm were found near the
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discharge end of the dredge pipeline but these were very localized.

May (1973) had similiar findings when studying chamnel dredging in lower
Mobile Bav. He concluded that the dredge effluent did not increase che
levels of dissolved heavy metals.

4, 16 Le> et.al. {1978) conducted a water quality studv related to the

June 1976 Mobile Ship Channel maintenance dredging rear Middle Bay Light.
Modified elutriate tests performed with the channel sediments and site

water prior to dredging indicated that maganese aud iron would be released
to the water column. FPoth nickel and copper wern removed from the waters
while no significant changes occurred for cadminm, chromium, zinc, and

lead. Total ammonium and ammonia alsc displayed a tendency to be released
to the water column., Bicassays were performed with the elutriate waters

to determine the effects on grass shrimp Palsemonetes pugic. No toxcity

was observed during the 96-~hour tests. Resvits of field tests of the actual
dredge discharge weive comparable to the elucriate tests but indicated enly
local increases in pollutional constituents in the water column directly
associated with the initial mud-water matrix discharged from the dredge
pipe. As a result of the Mobile Bay stuvdy and similar studies sof other
dredging projects, Lee et.al. concluded that the relatively rapid dispersion
of any released contaminants at the disposal site creates a situation where
the likelihood of significant toxicity or biocaccumulation of contaminants
present in the dredged sediments is very small.

4.15 Shuba, Carroll, and Wong (1°977) conducted algal biocassays utilizing
Dunaliella tertiolecta exposed tc various combinations of elutriate and
disposal site water concentraticns for Arlington Channel. They asserted
that an algal bloassay of the rlutriate coyld indicate the bioavailability
of constituents released from dredged material and thz possible effect on
phytoplankton productivity at the disposal site. Elutriate anaylses
indicated ammonia-nitrogen, TOC and TIC were released from all of the
Arlington Channel sediments sampled. Some orthopaosphate was removed by
all sediments. For the bheavy metals, manganese and to a more limited extent
lead and nickel were released for all sediments. Results of the bioassay
analysis indicated a tvend of inhibition to the growth of D tertiolecta.
When nutrients were andded to the elutriates growth yield increased
significantly. Sinc: ammonia nitrogen war released from all sediments a
separate experiment was conducted using D tertiolecta and concentrations
of ammonium up to +9 ppm. The ammoniur. study demonstrated that the
concentrations of ammonium plus ammoriz found in the elutriates were not
toxic to the tert alga. It was suggested that the algal growth in the
bioassays could have been affectzd by the high concentrations of manganese
in the elutristes.

4.16 In 1974 the Mobil: District Corps of Engineers collected sediment
core samplas from alung the alinement of the Mobile and proposed Theodore
Ship Charaels. Auaalyses (data contained in sections B and D. of

Appendi- 5) ircluded physical, chemical, heavy metals, bacteriocloeical.
and periicides by the bulk analyses technique, and elutriate analyses for
chemi =»1 and heavy metals constituents. Results of the elutriate analvyses
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for the sandy upper bay sediments were similiar to the elutriate findings of
lLee et.al. (1978) and Shuba et.al. (1977) in that the nutrient related
constiutents, such as ammonia nitrogen and total kjeldahl nitrogen,

displayed the greatest potential to be released to the water columm. Analyses
of heavy metals in the dike construction material, however, indicated only
nickel and zinc would be released to the water column. The EPA Cuality
Criteria for Water, 1976, indicates that concentrations of nickel below 100
prb should not be harmful to marine orpanisms. The concentrations of nickel
associated with the dredging operation are well below that value {(54.5 ppb).
Although there are no gpecific criteria for zinc the increased concentrations
would be relatively small. Based on the results of the previously discussed
studies of dredging activities in }.bile Bay, any release of polintional
constituents to the water columm would be expected to be transitory and
limited to the immediate vicinity of the discharge point.

4.17 Lackey, et.al. (1973) studied the effects of maintenance dredging of

the Mobile Ship Channel on selected biolengical parameters. It was

concluded from the study that the dredging did not influence the concentrations
of coliform bac*teria in the water around the discharge, in the sediments of

the dispesal- area, or in the sediments elsewhere. Consequently dredging and
disposal of the dredged material for the proposed project would not be
expected to modify water quality from a bacteriological standpoint.

4.18 Water quality in the vicinity of the disposal operation will be
affected by high chemical and biochemical oxygen demands associated with
finely-sorted channel sediments. Resuspension of these sediments results in
a temporary roduction in dissolved oxygen. Lee et.al. {1978) associated
depressed dissolved oxygen levels to the high suspended solid concentrations
in the immediate vicinity of the dredge discharge point.

4.19 increased turbidity and suspended solids concentrations would be
asgsociated with the island and expansion avea during construction and
stabilization. The term turbidity properly refers to optical properties of
water having to do with light adsorption and scatter, but turbidity is
commonly attributed to suspended sediments alone. It is used in this se se
to refer to a broad spectrum of conditions, varyving from what can essentially
be considered a highiy fluid mud, having several grams of particulates per liter,
to particle suspensions of a few milligrams per liter, which appear clear

to the eye. Varyiap ranges of turbidity are experienced in most aquatic
ecosysiems, including Mobile Bay (15-100+JTU's), to which resident fauma and
flora are adapted (Hirsch, et.al. 1978). Background suspended solids

values have been documented to range from 4 to 144 mgl (May, 1972) for
Mobile Bay.

4.20 May's study (1973), for disposal of dredged material in the lower bay,
indicated turbidity on the surface did not exceed 35(JTU) above ambient
level beyond 400 feet from the end of the discharge pipe. At mid depth

this value extended to a maximum distance of 1,200 feet in oce directiom but
was otherwise confined to within 600 feet of the discharpe point. High
concentrations of suspended solids in the form of a fluid mad layer zlong
the bay bottom extended out to a distance of at least 1,800 feet.
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4.21 Nichols and Thompson (1978) conducted a study of turbidity and fluid
mud flows associated with Mobile Ship Channel maintenance dredging near
Middle Bay Light in June 1976. The discharge was conducted with a 24 inch
pipe submerged five feet below the water surface at approximately a 30O angle.
Results of the study indicated that the disposal increased suspended solids

in near-surface water above background in a zone extending about 1,000 feet
alorig the axis of a plume from the discharge point. Corresponding near-bottom
concentrations extended more than 1,950 feet and laterally about 1,300 feet
from the discharge point. The discharge plume disappearec within two hours
after the dredge discharge was stopped. An estimated 99 percent of the dredged
material accumulated as dense suspensions of fluid mud along the bay bottom
with concentrations ranging from 10 to 480 g/i. The fluid mud extended more
than 1,600 feetr from the discharge point at a thickness of about five inches.

4.72 Brett (1975) conducted a sediment dispersicn study of the maintenance
dredging operation studied by Windom and Lackey. It was reported that the
dredged material moved from the discharge as a meandering siream and occasionally
resurfaced. These patches of suspended material occurred for a maximum distance
of 2,000 to 3,000 feet from the point of discharge., Mud flows were observed to
move a4 distance of about 5,000 feet, while small concentraticas of fine materials
move up to 4,000 from the discharge. Brett also concluded that turbidity pro-
duced by dredging settles cut within one to two days, and that the dredged
material probably stablizes in at least nine months and then becomes difficult

to resuspend because of the high concentration of clay particles contained in

the dredged material.

4 23 The disposal operations would increase suspended solids throughout the
area during the period of construction and stabilization of the dikes, which

may involve a periocd of several years. Heavy suspended sclid concentrations
would be expected in the area of construction, but small quantities of
colloidal-sized particles of dredged material would be transported by currents
and tides and could be expected to visibly increase turbidity over a wide spread
area of the bay. The area that would be influenced by excessive turbidity would
include the disposal site and those areas which would be temporarily disrupted
by mud flows, Under worst—-case conditions, utilizing the findings cof Brett
(1975), during construction of the upper bay expansion area approximately 1,300
acres of water bottoms west of the ship channel off Broockley would be subject

to impact by mud flow in addition to the 1,710 acres of bay bottom committed to
the disposal area.

4,24 Conceptualized impacts of excessive turbidity and suspended material which
may be encountered in the bay include interference with filter-feeding activities
of invertebrates, ilvrritation and clopgging of the gills of fisles, and inter-
ference with plant photosynthesis due to shading effects. The respunses of
aguatic organisms to turbidity are frequently difficult to determine because they
may be due to a wide variety of causes, including, but not limited to, the
following: concentration of suspended solids, the number of particles in sus-
pension, their densities, size distribution, shape, minerology, sorptive
properties or presence of organic matter and its form; inherent physical,
chemical, and biological characteristics of each site; and antagonistic and
synergistic effects. Other variables, such as the interaction between the solids,
temperature, and dissolved oxygen, frequently affect aquatic organisms before
and during the increase in turbidity. For a more precise understanding of the
impacts due to turbidity suspended solids and mud flows on the natural resources

Appendix 1
19




of Mobile Bay, the following parameters are discussed in more detail:
Habitat, primarv productivity, benthic assemblages (benthos). invertebrates,
plankton, mekton, fishes, and aesthetics.

4.25 As discussed in paragraph 4.21 ‘he area around the disposal site

would be blanketed with a thin laver of material which would obviously
result in habitat alteratrion. According te St. Amant (1972) investigations
in Louisiana into the effects of dredging activities on normal benthic
populations indicate that the findings in these areas differ to some

extent and in many cases are hipghly wvariable. In geneval it is recognized
that during the initial disposal operation those benthic organisms in the
immediate wvicinity of the discharge are severely disturbed and either
scattered or destroyed. However, the disposal areas tend to restore themselves
in a short period of time. This is expected since most of the animals are
naturally short-lived and have a high reproductive capacity. This type of
biological resilience furnishes the mechanisms required for survival of
populations of such lower animal forms. St. Amant (1972) indicates that the
disposal areas would be expected to be repopulated within a normal growth
season.

4.26 Studies by Oliver, et. al. (1977) indicate that urganisms, especiallv
polychaetes, initially recolonizing dredged material were not the same as
those which had originallv occupied the site and consisted of opportunistic
species whose environmental requirements were flexible enough to allow them
to occupy the disturbed areas. According to atudies by Hirsch et.al.

(1978) trends toward reestablishment of the original communities were nnted
within several months after disturla.ce and complete recovery was approached
within one year. Vittor (1974) noted that in D'Olive Bay, Alabama, benthic
invertebrate standing crop was decreased by dredging and the mud flow was
responsible for significant prolonged loss of infauna biomass. Although

an overall 28 per cent decrease in benthic invertebrate biomass occured,
benthic species diversity was not significantly lowered.

4.27 Laboratory tests at the Corps of Engineers Waterways Experiment
Station, Vicksburg, Missisgippi indicate that most motile inhabitants of the
substrates are able to move vertically through dredged material. However,

the physical characteristics of the sediment overburden are very important

in the process of vertical migration. The laboratory tests show that when
dredged material is physically similiar to that in which the animals normally
occur, there is little problem in accomplishing veritcal migration. During
the tests the majority of animals were able to migrate vertically through
approximately 12.5 inches of dredged material. Although these studies duplicate
to some extent the conditions whith might occur during a typical disposal
operation, there are obviously some parameters which are not duplicated.
However, generally it would appear that animals, especially polychaetes, do
migrate through dredged material since they are found in the disposal
material shortly after the operation ceases.

4,28 A decrease in the depth of the lighted or euphotic zone usually
accompanies increased turbidity (Sherk, 1971). As a result, the most
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frequently cited negative aspect of dredged material disposal is the

reduced photosynthetic activity due to the interference of light penetration.
However, the addition of suspended material can also stimulate photosynthesis
by increasing the available nutrients (Stern and Stickle, 1978). Turbidity
and suspended materials produced as a result of patural and/or mans activities
can therefore either promote or inhibit primary production, and can be of
substantial importance. Because so little information is available on the
relationship between dredging activities and primary productivity, it is
difficult to relate the time duration of turbidity caused by dredging, and

the dilution arcund the disposal site, to the time required for algal
stimulation or inhibition. According to Flenner (1970) short term dredging,
as in maintenance operations, usually produces only temporary effects, and
upon cessation of dredging primary productivity returns to normal levels.
Becuase of the amount of fines associated with the dredged material it is
expected rhat phytoplankton productivity would essentially be eliminated in
the i{mmediate area of dike construction during the discharge operation and for
a short time thereafter wmtil the dikes become stabilized.

4.29 Suspended sediments may alsc affect the abundance of planktonic

forms and be of direct harm to zooplankton, fishes, and motile invertebrates.
Several studies suggest that suspended particles raised by dredging have no
gross effects on the diversity or abundance of zooplankton nor the composition
of fish eggs and larvae (Dovel, 1970; Goodwyn, 1970). However, other
investigations indicate that periodic resuspension of silts and clays by
repeated dredging or wind and wave action may adversely affect the general
metabolism of adult plankters and both metabolism and metamorphosis of fish
eggs and larvae as well as other developmental stages (Sherk, 1971, and 1972;
Livingston, et.al., 1972). Simon and Dyer (1972) indicate that clumping and
floceculation of plankton with suspended particles and subsequent settling

to the bottom decreases planktonic populations. Lackey, et.al. (1973) and
Markey, et.al. (1975) report a transitory decrease in the immediate vicinity of
the dredge discharge during maintenance dredging.

4.30 Turbidity and suspended material may affect fishes directly or
indirectly. Direct effects according to Stern and Stickle (1978) could
include lethal agents and those factors that influence physiological
activities (reproduction, growth, development) or produce abrasive wear on
tissue. Indirect effects include modifications to habitats and food chain
organisms. Recent data, based upon weight/volume concentrations of suspended
solids, from several closely monitored laboratory studies are probably

more indicative of natural responses of adult fishes to suspended solids
(Stern and Stickle, 1978). The results of these studies have indicated that
adult fishes, as well as invertebrates, are affected by a complex interaction
between suspended solids, temperature, and dissolved oxygen. A correlation
exists between normal habitat and sensitivity to suspended solids with the
most tolerant species being the bottom dwellers while the filter feeders are
the most sensitive. High suspended solids would be less harmful in winter
than in summer and fishes as a group are more sensitive to suspended solids
than many of the invertebrates studied to date.
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4.3]1 Based on Stern and Stickle (1978) and studies conducted in D'Olive

Bay Alabama by Vittor (1974) most fishes usually migrate out of the dredging
area and gross effects to fishes are rarely observed. Patterns of seasonal
oceurrance, abundance, species diversity, and conditions of the gill
filaments among fishes exposed to dredging operations and dredged material
disposal generally remain unchanged. Under normal circumstances fish avoid
turbid waters and have the ability to clear membranes of accumulated silt
upon entering undisturbed water. Most studies have indicated that upon
exposure to temporary increases in turbidity and suspended material similiar to
that encountered in areas where dredging or the disposal of dredged material
has occurred no permanent effects were exhibited.

4.32 The turbidity associated with the open water dike construction and
stabillzation would be aesthetically displeasing to some people. Most
complaints from the general public concerning maintenance dredging and
shell dredging involve localized turbidity and/or disturbances which for

a period of time may reduce localized fishing success in the vicinity of
the operations. David (1971) found that although water pollution is perceived
by the general public to be of increasing concern and that the public has
rather definite ideas about what constitutes a description of pollution,
very often aesthetic criteria are used. She discovered that the most
widely used indicators of water pollution seem insufficient in light of the
public definition of and concern about water pollution. Therefore the
degradation to asthetics associated with the project is of importance and
would be minimized to the extent practicable.

4,33 1In response to concern over the potential impact of suspended solids
and turbidity associated with dredged material disposal one task within

the Corps of Engineers Dredged Material Research Program, conducted at

the Waterways Experiment Station, was to evaluate methods for controlling
the dispersion of dredged material. Results of the studies indicate that
the most promising method for controlling water column turbidity and mud
flows involves modifying the pipeline configuration at the discharge point.
It was found that the amount of water column turbidity generated by a
submerged discharge decreases as the angle of the pipeline discharge increases
from 0 to 90 degrees. By adding a 15 degree conical section at the end of
the 90 degree elbow, the effective velocity of the discharged slurry can be
reduced by a factor of 2 or 3 (without affecting the dredge's production
rate). This decreases the levals of water-columm turbidity and increases
the mounding tendency of the fluid mud. Laboratory tests involving the
control of dredged material dispersion have resulted in the development of

a submerged diffuser system (figure 3 ). Although the diffuser has not
been field tested, it has a great deal of potential for most effectively
eliminating turbidity in the water column and maximizing the mounding
tendency of the discharged dredged material, thereby minimizing the aerial
coverage of the fluid mud fiow. The slurry remains in the pipeline/diffuser
until it 1s discharged at a low velocity near the bottom, thus preventing
any interaction of the slurry with the water colum above the diffuser. This
eliminates water coluymn turbidity as well as any depression of the dissolved
oxygen levels in the water columm. A system for control of dredged
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material dispersion would be environmentally beneficial for the open

water dike comstruction in the upper bay, and will be considered further
post-authorization studies,

4,34 Results of engineering and enviroumental monitoring studies to be
conducted in conjunction with construction of the disposal island for the
Theodore Ship Channel project, as discussed in Section 1, will be utilized

in developement of the disposal plan for the upper harbor area. Also,

results of the Mississippi Sound study currently being conducted will be
beneficial to the Mobile Harbor project. These studies will be coupled

. with a bay usage study to be developed and conducted during post-authorization

- studies. The purpose of the usage study will be to define biological

productivity, gather water quality data, and predict recreational potential
for various sections of the bay. This will provide a better comparative
analysis of the environmental impacts of the bay disposal operations.

4.35 After completion of the open water dike construction the remaining
new work material from the upper bav would be placed within the confines
of the expansion ares The impacts of disposal would be minimal with
sufficient ponding and proper placement of the weirs to provide drainage
from the disposal areas toward the open portion of the bay.

4.36 Impact of Offshore Disposal. Under the proposed plan approximately
58,654,000 cubic vards of new work material from the lower bay channel,

south of Theodore, and an average annual volume of 4.1 million cubic yards

of maintanance material from the entire bay channel would be excavated by
hydraulic dredge utilizing dump scows and tow boats to transport the material
to a 8ulf dizposal area. During construction of the bar channel approximately
19,019,000 cubic yards of material would be removed by hopper dredge and
dumpec in a gulf disposal areafs). On an average annual basis about 379,000
cubic vards of maintenance material would be dredged from the modified bar
channel and placed offshore.

4.37 The location of offshore dredged material disposal sites would have
to be designated by the EPA in accordance with the 11 January 1977 Ocean
Dumping Criteria, developed pursuant to the Marine Protection, Research,
and ganctuaries Act of 1972, PL 92-534, In selection of the disposal
site the criteria requires that in addition to other necessarv or appro-
priate factors determined by the EPA, the following factors would be
considered:

(1) Geographical position, depth of water, bottom topography and
distance from coast;

(2) Location in relation to breeding, spawning, nursery, feeding or
passage areas of living resources in adult or juvenile phases;

(3) Location in relation to beaches and other amenity areas;
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(4) Types and quantities of wastes proposed to be disposed of, and
proposed methods of release;

(5) Feasibility of surveillance and monitoring;

(6) Dispersal, horizontal transport and vertical mixing characteris-
tics of the area, including prevailing current direction and velocity, if
any;

(7) Existence and effects of current and previous discharges and
dumping in the area (including cumulative effects);

(8) Interference with shipping, fishing, recreation, mineral extrac-
tion, desalination, fish and shellfish culture, areas of special scientific
importance and other legitimate uses of the ocean;

{9) The existing water quality and ecology of the site as determined
by available data or by trend assessment or baseline surveys;

(10) Potentiality for the development or recruitment of nuisance
species in the disposal site;

(11) Existence at or in close proximity to the site of any significant
natural or cultural features of historical importance.

The results of a disposal site evaluation and designation study based on
the above criteria would be presented in an envirommental impact statement
prepared by the EPA.

4,38 One area being considered for a new gulf disposal site is located
about 16 miles southwest of the mouth of Mobile Bay in water exceeding

70 feet deep (figure 4 ). The disposal area would cover approximately
24,600 acres. According to Vittor (1977) the area is characterized by

a coarse to medium sand bottom with occasional clusters of shell hash.
Two varieties of bivalve, Ammonia beccarii, abundant in the area, are
tolerant to a high degree of stress. Their presence in abundance appears
to reflect the influence of heavv sedimentation of fine material from

the Mississippi and Mobile Rivers. However, it is doubtful that these
forms could tolerate the large quantities of material resulting from the
proposed project. Personnel of the Dauphin Island Sea Laboratory have
indicated that the general area is characterized by a nepheloid layer at
various times of the vear, but that an abundant and diverse standing crop
is quickly established whenever it is absent. This suggests a high degree
of ecosystem resilience. Prevailing currents within 30 miles of Dauphin
Island travel from east to west. Consequently, a gradual shifting of the
lighter sediments to the west is expected.

Appendix 1
25



; . r— B =
f Vllm‘_' MAP . Cem‘
. p .. \. -7 * o
i N e -
Boyo Botre P
: j¥y sl
MIS §/~ i 5 R
- "I-: A o _
. i 04?7/;&‘_5“’? . :
N e S
. d ! 4
.-!"" a1l ALA. ' kie oux Domes re G4 p
g [ - | }‘ ot
N VA . |
, (‘ F LA | hard Q tile qux
i * - Harbar
LA.\
. Q
A= Rocesarn (dandy
- g ii hard
L e D Q
o/ Go 1f arl ﬂg’ icg Mersh fsland i’l?u‘:d Borron Poind
P L, "y
‘ > ' sticky
- S
;EF \5\ solt UR:\,.\
= o R
fmarg™ ‘ ot shieky Y . v
\ ! stichy L .
1 ' N D ; ] o Dauphin Island
n to I A Chagos Pt
AR Mo ] i”“ S 4] L s T i Graveline Hay
2y 5 i _/Lﬂﬁﬂﬁi'
hard 0 L -
) ?’3'% @ -
{ A E P -
[ A E @ {
Ay E > f f {
or% 1SLAMD ! ~ Vs
. . L " N '._ -

o

Y
. ¥
.' ,,
-
.lf.g\r
Y
™

‘hard

2 wi v POSSIBLE
" GULF DISPOSAL SITE
SAFETY

af Mexlbo

US ARMY EMOINEER DIFTRICY, MOBHE
COMPE OF EMGINEERS
MOBILE, ALADAMA

Figure 4
MOBILE HARBOR, ALABAMA
o talue Malpsy

L—w--? B = JZ-.::EGC_.ZZ:',_'.Z'_‘.‘.'L:‘_'Z'_T pu— | DREDGE DISPOSAL

Sole 1 2R0G00

] Appendix 1

26




4.39 A preliminary report, completed under contract by TerEco Corporation,
as a part of the Mississippi Sound Study, indicates suitable offshore sites
based upon the summation of published and pertinent unpublished information
relative to environmental and biological characteristics of the .earshore sea
bottom within the study area. As shown on figure 5 the report :scuses

upon those specific areas where dredged material disposal is likely to cause
the least damage to features and processes of greatest epvi+onrental and

social value.

4. 40 The 11 January 1977 Ocean Dumping Criteria established by the EPA
require that elutriate tests and biological evaluations be performed prior
to disposal of dredged material offshore. Elutriate results (Section D
Appendix8 ) for gulf disposal of rhe lower bay material were similar to

that previously discussed for other bay sediments. The nutrient related
constituents displayed a potential to be released to the water column along
with a minor increase in some of the heavy metals concentrations. Sediments
collected from the main bay channel near the intersection of the proposed
Theodore Channel exhibited the greatest potential for undesirable effects

on the water column. "Three phase” (liquid, suspended particulate, and
solid phase) biocassav analyses required by the EPA were performed with these
sediments to simulate a worst-case situation. Bioassay results, contained
in Section D of Appendix 5, indicate that there would not be anv

significant lethal effects from the dredged material on zooplankton,
crustaceans, fish, infaunal bivalves, or infaunal polycheates. Also,
Mercenaria mercenaria (Infaunal bivalve) exposed to the solid phase of the
dredged material did not demonstrate a potential for bic—accumulation of
heavy maetals, pesticides, or petroleum hydrocarbons.

4.41 As noted by letter of 2 November 1979, Appendix 3, the Environmental
Protection Agency has issued a statement of concurrence on the availability
of Culf disposal sites within a reasonable distance to Mobile Bay, as described
in above paragraphs, Detailed site specific evaluations will be conducted
next as a part of post-authorization studies. The Mobile District Corps of
Engineers is maintaining coordination with the EPA relative to the site
designation requirements and procedures are being established for further
disposal site evalutions. In addition, the EPA is currently preparing a
"regional generic'" EIS for the offshore area from Gulfport to Pensacola in
order to establish site designation for maintenance material presently being
placed in interim-approved areas.

4.42 Cumulative Impacts of the Proposed Plan. In order to determine the
hydrological impacts of the proposed project, physical model studies of the
bay were conducted at the Corps of Engineers Waterways Experiment Station,
Vicksburg, Mississippi. Elements studied included tides, velocities, surface
currents, and salinities. Fipure 6 shows the location of the test statioms
used in the model. Initial tests, discussed in Section 6, were conducted for
a number of disposal plans with a low freshwater inflow of 15,500 cubic feet
per second (cfs). After initial studies were completed more detailed tests
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were conducted for a favorable disposal plan, figure 7, with a mean freshwater
inflow of 63,500 cfs and a tide range of 2.3 feet at the Dauphin Island gage.
Due to the substantisal lead time required to complete the tests in phase with
other studies for Mobile Harbor the model studies were conducted prior to
optimization of channel dimensions and refinement of disposal plans. As such,
the tests were conducted with a 50-foot deep and a 500-foot wide channel as
suggested by local interests and the upper bay disposal plans accounted for
mainienance material from the upper harbor channel. Final results of the
survey studies indicated that the oprimum channel dimensions would be 55 feet
deep by 550 feer wide, and it would be more economical and envirommentally
acceptahble to transport the upper harbor malntenance material to the gulf
rather thean construet the Little Sand Islarnd disposal area for that purpose.
Further details of the study process are discussed in Section D of

Appendix 5.

4.43 Although none of the model tests represented the exact features of the
proposed plan, the features tested prcevided an increment of change adequate
to identify patterns of change in thc pay that could result from the proposed
modifications. Therefore conclusions from the detailed model tests are as
follows:

a. There were only minimal changes in the tidal heights in the bay
for this plan. Cedar Point showed the only significant differences with a
low—-water elevation of 0.4 feet higher than the base condition.

b. Surface maximum ebb velocities were slightly (0.4 to 0.5 fps}
decreased at sta 2, 3, and 9 slightly increased at sta 5 and 10. Sta 8
surface maximum ebb velocity increased from 3.0 to 3.7 fps due to the
Brockley £fill and the ncarby dispesal island. Surface maximum flood
velceiries were reduced from 2.3 to 1.7 fps at sta 2 and increased from
0.8 to 1.5 fps at sta 3. Bottom maximum ebb velocities were nnt greatly
affected. Sta 6 and 8 showed slight decreases and sta 10 had a slight
increase. Bottom maximum flood velocities were slightly reduced in the
lower reach of the chanrel fsta 1, 2, and 3) and also in the upper reach
at sta 9. Slight incre.ses occurred at sta 6 and 7.

¢. The percentage of total surface flow downstream was not significantly
changed by this plan. However, the lower end of the chamnel was less ebb
predominant (significant reduction at sta 3). The percentage of total
bottom flow downstream was decreased throughout most of the channel length
(bottom flow had an increased flood predominance).

d. The surface current cobservations indicated tinat the disposal areas

of the tested plan relative to the Gulf Disposal plan: increased ebb wvelocities in
the channel and also increased flow through the pass between Pinte Island and Littls
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Sand Island. During strength of ebb, the diagonally cross channel
velocities south of the disposal island are increased relative to the Gulf
Disposal plan.

e. The average surface and bottom salinity over a tidal cycle in
the bay increased for stations in the upper bay and near the channel.
Average salinity in the lower bay was significantly reduced east of the
navigation channel, while station salinities west of the channel usually
increased. There seems to be an increased supply of saltwater from the
enlarged channel and a greater storage of freshwater in the Bon Sccour Bay
area.

f. Changes in meximum or minimum salinities in some regions were
quite different from those of the average salinity. In many cases, the
maximum salinity was more severly changed than was the average.

g. The salinity intrusion length up the Mobile River was increased
at the bottom depths for this mean freshwater inflow.

h, The average surface salinity was increased in all fo r critical
oyster bed areas. The maximum increase was 2.1 ppt. Bottom average
salinities were increased at the areas south of the Tneodore Channel {(+1. 6° Joo)
and reduced at Whitehouse (-1.1°/00) and Klondike (-2.2°/00) critical areas.
Status quo was maintained at Cedar Point critical area.

4 .44 The proposed plan resulted in moderate changes in surface and bottom
salinities in the upper bay. The greatest increases occurred near the
channel for both surface (+2.5 /00) and bottom salinities (+3.4 /00)
Alrhough a moderate freshening of the botton waters of the nearshore stations
was evident, the general trend was to increase the upper bay salinities.

This finding, in conjunction with the widespread freshening of Bon Secour

Bay (5.9 /oo highest average top and bottom change at the station having

the greatest change), strongly suggests that Mobile Bay's existing hydrographic
characteristics would be significantly modified. The maximum freshening

in Bon Secour observed at any one locality in the bay was at station M-5
{about four miles SSW of Mullet Point) and was 11.7 [oo on the bottom over

a single bhour in the tidal cycle. oAdditionally, bottom salinities at this
station were decreased at least 6 /oo during 96% of the tidal cycle.

4.4%5 These changes are the apparent result of the deepened channel which
increases the salt wedge intryusion up the Mobile River. The dense salt

wedge apparently plupgs much of the channel and restricts the southward flow
of the less dense freshwater which is consequently diverted within the
distributary system toward the eastern branch, the Tensaw, somewhere in

the upper delta. This water sweeps the eastern shore and results in the
overall freshening of Bon Secour Bay. An additional factor which intensifies
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the freshening effect apparently relates to the relationship of the channel
gize and the salt  "?~e in the lower bay. It is possible that the hydraulics
of the enlarged chaunel prevent the salt wedge from creeping up and

eastward into Bon Secour Bay, consequently reducing its supply of highly
saline gulf water. This tends to increase the freshening effect since

the lost saline waters would be replaced by riverine and partially mixed

bay waters having less salt content. Although additional investigation

is required, it is possible that this change would resemble the manner

in which the lower bay operated prior to ship channel construction.

4.46, The impacts resulting from this change are widespread and effect
almost every environmental feature within the bay. Some of the changes

are obviously beneficial, others are negative or harmful. The direction

of most of the changes is unknown. Although the impacts cannot be analyzed
in detail at this level of investigation, they include:

1. A decrease in the waste assimilative capacity within the Mobile
River,

2. Increased turbidities along the eastern shore.
3. Long-term alteration of marsh types within the Bon Secour Bay.

4. Increased oyster producing area within Bon Secour Bay with the
possibility of improved spatfall,

5. TIncreased frequency of closure to shellfish harvesting of Bon
Secour Bay.

6. Unquantified changes in the overall nursery value of Mobile Bay.

7. Alteration of the flushing characteristic of Mobilc Bay as de-
termined by dye diffusion studies.

8. Alteration of larvel migratory pathways.

4.47 The basic goal of the msdel studies is to develop a plan that will
maintain as near as possible the existing general pattern of circulation and
the salinity regimen throughout the bay. Therefore additional model tests
would have to be conducted for the proposed plan during post-authorization
studies to determine the effects of the 55-foot deep channel and required
mechanisms for offsetting significant hydraulic effects of the enlarged

channel.
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4.48 Two dredges could be operating continuously during construction of
the proposed project. In conjunction with this a possibility exists

that a number of dredges could be simultaneously operating in various
portions of Mobile Bay for an extended periocd. Presently, maintenance
dredging of the existing Mobile Harbor project requires about eight dredge-
months per year. Normally the work is accomplished with one dredge but
occasionally two are emploved. Inclusion of maintenance dredging €rom

the propsced Theodore project would approach twelve dredge months per year,
which would be gccomplished with two or three dredges. The dredging of
dead reef oyster shell is conducted in the bay on a year round basis. Smaller
dredges operating infrequently and for much shorter periods of time are
employed in maintaining Fowl River, Dauphin Island Bay, Fly Creek, Bon
Secour Riwer, and the Gulf Intracoastal Waterway.

4.49 TImplementation of the proposed plan would, in effect, involve open

water disposal of dredged material in the upper bay during the construction
period. Adverse impacts asscciated with the various dredging projects within
the bay relate to open-wvater disposal. The major adverse impact: include
turbidity, siltation and mud flows, and loss of benthic invertebrates.

These effects are generally localized and are confined to the duration of

the dredging operation. Since maintenance dredging of the proposed project
would not involve open-water disposal in the bay, the dredging-related
cymulative impacts of the project with other activities would only occur
divring the construction period. As discussed in paragraphs 4.08 and 4.23

the maximum area of the bay which would be subject to excessive suspended
solids movement during construction would be 2.7 square miles committed to

the disposal area and 2.0 square miles attributed to mud flows. The
construction period estimated at geven years, would progress simultaneously with
operation of the shell dredge and the channel dredges in maintenance of the
Mobile Ship Channel and the Gulf Intracoastal Waterway. Other mentioned projects
are either very small, sufficiently removed, or involve confined disposal and
are not considered gignificant relative to the entire bay. The total
maximum area of the bay which would be subject to excessive solids movement
instantaneously as a result of the shell dredge and channel maintenance
dredges is about 3.5 square miles. Thus implementation of the plan would
increase the total maximum area of the bay subject to excessive suspended
solids movement from about 3.5 square miles to nearly 8.2 square miles for the
period of construction and stabilization of the dikes in the upper bay.
Although a maximum of 8.2 square miles may be affected if operation of

all the dredges did, in fact, overlap, the long term cumulative effects

on the bay would be less than under the existing maintenance disposal
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practices since after construction of the project is complete the only
oven water disposal in the bay would be from the shell dredge, introconastal
waterway and some of the other mentioned small projects.

4,350 Based on the discussions in section B of the Appen-

dix 5, construction of the proposed project could affect some sites

of historical interest. A complete cultural resources survey would be
raquired prior to new channel construction and the use of new disposal
areas. A remote sensing survey would have to be conducted at all water
construction and disposal areas, including the offshore site. Delineated
anomalies located within construction or disposal areas, if not avoided,
might require an evaluation of significance for the National Register of
Historic Places in accordance with the National Historic Preservationm

Act of 1966, PL 89-665.

4.51 Impact of Project on Threatened Fish and Wildlife. TImplementation of
the proposed project is not expected to have significant detrimental effects
on threatened fish and wildlife which may appear in the area. All of the
construction activities within the bay will be in areas that have been subject
to disturbance by periodic maintenance dredging, dredging for fill, or port
related activities. Proper contact has been made with the US Fish and
Wildlife Service implementing ceoordination procedures in dccordance with

the Endangered Species Act of 1973, By letter of 14 October 1980, Appen-—
dix 3, the Fish and Wildlife Service, Jackson, Mississippi, indicates that
"although severzl Federally-listed species may occur within the project
area, they would not be affected by the proposed activity."

4.52 Secondary Impacts of the Proposed froject. As discussed in Section D
of the Survey Report, certain socleo-economiec trends expected to

occur in the area under the '"mo action'” plan would be incited by an
unquantifiable amount with construction of the proposed project. There would
be an increase in population, employment, housing, industrial and commerical
development, water borne commerce, and port expansion. As the population

in the study area continuges to grow more land now used for other purposes
will be converted to urban and built-up uses. This is particularly true

for the heavy growth areas west of Mobile and south to Theodore. Baldwin
County is also becoming more attractive to residential growth. Concomitant
commerical development is expected to occur in the areas of residentisl
development. The locat: of the industrial spine in Mohile is not expected
to change significantly, aliuough the demand for industrial land will increase.
Industrial growth is projected to expand primarily along upper Mobile Bay,
north along the Mobile River, and south in the Theodore Industrial Park.
Expansion of port terminal and handling facilities is alsoc expected to

occur with the proposed upper bay disposal site being a primary area of
expansion.
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4.33 Increased dock activity is not expected to affect the displacement of
residental dwellings. There is little residential development in the
immediate area of expansion. Most of these existing houses are in
delapidated conditions and are subject to urban renewal programs.

4,34  Aesthetic values in the project area are expected to undergo changes

as the region responcs to the need for industrially developed land and

expanded harbor facilities. This expansion can be expected to reduce ihe
amount of open space lands, and render the area less desirable for recreational
activities.

4.55 Selection of the precposed plan would not be expected to significantly
affect community cohesion in the Mobile SMSA. C(Certain groups within the
region would regard the harbor improvements as 4 major boost to the economic
well-being of the study area while others would be skeptical of

alterations to the bay.

4.56 Anticipated growth will create conflicting demands for the study
areas' fresh water resources. Much new industry is locating in the

region to take advantage of the resource. Continued population growth will
also require large amounts of fresh water.

4.57 Water pollution associated with the increased development of the area
will be a major concern. As indicated in Section B, of

Appendix 5, a water quality management plan for Mobile and Baldwin
Counities has been developed by the South Alabama Regional Planning Commissicn
in compliance with Section 208 of PL 92-500. In order to effectively improve
water quality and assure attainment of water quality goals, the 208 study
indiecates that a regional structure is needed to coordinate the various

city and agency water qualitry plans and standards. Such a structure would
also facilitate the study of point and non-point sources of pollution and
other water guality problems from a basin-wide perspecitve on a continuine
basis. If the recommendations of the 208 study are adopted locally,
certified by the Governor and approved by the Environmental Protection
Agency, then the South Alabama Regicnal Planning Commission, in conjunction
with the Alabama Water Improvement Commission, will be assigned the
responsibility to carry out the area-wide management program.

458 Since the study area is predicted to esxperience a continued growth level,
the Division of Air Pollution control, Bureau of Environmental Health,

which monitors Mobile County's air quality, is presently developing an Air
Quality Maintenance Plan for the County. The plan, which is mainly

concerned with particulates, will cover the twenty-year periocd from 197%
through 1995, and will indicate the ambient air levels resulting from
increased growth. It will then determine what, if any, additional regulatory
measures will he necessary. New industrial development in the county will

be subject to stringent regulations and extensive studies will be required

to insure that the standards will not be violated as result of the new
development. Since most of the study area's industrial growth is expected

to occur in Mobile County, Baldwin County is not projected to experience
serious degredation to its air quality. It's also expected that when final
compliance with Federal automobile emission standards is achieved, there will
be a substantial reduction in the photochemical oxidant level. Stringent
controls of new industrial development will alsn be necessary to assure this.
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4.59 Noise in the Mobile Harbor area will result primarily from truck

and automobile traffic and the operation of heavy machinery associated
with loading and unloading at the docks. Since harbor activity is expected
to increase it is assumed that noise levels will also rise but not reach
the tolerance levels discussed in section B of Appendix 3.

5.01 ADVERSE ENVIRONMENTAIL EFFECTS WHICH CANNOT BE AVOIDED.

Unavoidable adverse impacts associated with the project would arise frow

the dredging and disposal operations which would destroy some benthic
populations, increase turbidity, and cause physical loss of some bay bottom
habitat and recreational/fisheries areas. There are also other adverse impacts
that can be avoided only if remedial measures can be established. These are
agsociated with modifications to overall cireulation patterns in the bay
caused by channel construction, and sites of historical interest, if any,
located within the channel alinement and disposal areas. Secondary impacts
would result from economic development of the area enhanced by the project
construction.

5,02 Benthic populations would be destroyed by project operations due to
channel comstruction and layvers of sediment deposited on the bottom by

mud flows during disposal. The amount of bay bottom that would be affected
during construction would be about 5.8 square miles including; (a)l.l
square miles due 1o widening the bay channel, (b)2.7 square miles for the
expansion area and (¢)2.0 square miles attributed to mud flows

during construction of the disposal area. The 2.7 square miles

committed to the disposal area would result in permarent loss _

of esturaine habitat and recreational/fisheries use of that portion of the
upper bay. In addition the cffshore area affected by the dredging and
disposal operatons would include 0.8 square miles for modifications to the
bar channel and an unquantified area committed to the gulf disposal sites.
This will be addressed further in an EIS to be prepared by the EPA.

5.03 A minor release, to the water column, of nutrient related constituents
and some heavy metals would occur during the open water disposal operations.
The release of pollutional constituents would be expected to be trangitory and
limited to the immediate vicinity of the discharge point. Reduced dissclved
oxygen levels would be associated with the initial high levels of turbidity
and suspended solids near the discharge point. Increased turbidity would
tempovarily reduce photosynthesis and, hence phytoplankton, the base of

many food chains, would be reduced during the construction period. However,
turbidity and mud flows can be minimized by modifying the pipeline
configuration at the discharge point. There will also be short-term effects
from air pollution and increased noise levels during the dredging operations.

5.04 According to model studies modifications to the bay ship channel would

cause a change in the overall salinity distriburion within Mobile Bay. This

is the apparent result of the deepened channel which increases the salt wedge
intrusion up the Mobile River. Additional model tests would have to be

conducted for the proposed plan during post-authorization studies rto determine tre
effects of the 355-foot deep channel and if needed, mechanisms for offsetting
significant effects of the enlarged chanmnel. '
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5.05 A complete cultural resources survey of the bottom areas to be
affected would have to be completed prior to project construction.
Magnetometer surveys of the areas may reveal numerous anomalies. Mea-
sures would have to be taken to protect and preserve objects or sites
of historical significancg if any, within the channel alinement and
disposal areas.

5.06 Secondary impacts of the project would include higher levels of
noise, water, and air pollution related to increased economic development
of the area. There would be an increase in population, employment,
housing, Industrial and commercial development, water borne commerce, and
port expansion., However, the basic patterns and general magnitude of
growth are expected to occur with or wirhout the project.
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6.01 ALTERNATIVE TO THE PROPQSED ACTION. As discussed in Section D

of Appendix 5, various alternative plans were formulated based upon

study objectives to fulfill the needs of the Mohile RBav Snecific
features considered in plan formulation included not‘ghl§r%§ﬁigation

improvements but also the possibility of investigating measures other
than identified navigation problems.

6.02 S8in<ce any structural alternative would involve excavation of large
quantities of material from Mobile Bay, early plan formulation studies
concentrated on determining the economic and environmental impacts associated
with wvarious dredging and dredged material disposal techniques. It was
determined that a hydraulic pipeline dredge would be the most desirable
technique for excavation with disposal options of upland, open bay,construction
of diked or bulkheaded island and fill areas)or utilization of a fleet of dump
scows for Gulf dispesal. A hopper dredge could be used for the entrance
channel due to the closeness of deep water disposal areas. Other dredging

and disposal techniques were eliminated because they were too costly, involved
untried and inflexible methods, or utilized foreign equipment to perform the
dredging which would not be allowed under current United States Government
policy.

6.03 Early studies addressed not only modifications to the existing bay
channels but also possibly deepening and widening the proposad Theodore
channel. As a result of the initial screeing an array of dredged material
disposal options was developed which incilude:

a. Mobile Bay Island or Fill Alternatives - Five variarions of this
concept involving drelged material disposal islands and fill areas in both
upper and lower Mobile Bay were evaluated. The island and fill areas were
considered to contain all new work and maintenance material for a 50 year
period. Figures 8, 9, 10, 11, and 12 are illustrative of the five similar plans.

b. Open Water Dispesal Alternative -

(1) Removal of all new work and maintenance marerial to rhe Gulf of
Mexico (Figure 13).

(2) Disposal of all new work and dredged maintenance material along
the channels in Mobile Bay in accordance with currvent practice (Figure 14).

(3) Removal of all new work material to the Gulf of Mexico and
deposition of all maintenance material in open water adjacent to the channel
in accordance with current practice,

c. Upland Dispogal - This alternative involves removal of all new work
and dredged maintenance material for a period of 50 years to upland disposal
sites as show on Figure 15.
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d. Combinations of the above -

(1) Mobile Bay Island or fill and Gulf Disposal - This alternative
includes disposal areas or islands in upper Mobile Bay for disposal of new
work and maintenarce material from the upper channel and disposal of new
work material from the lower bay and Theodore channels in the Gulf of
Mexico., An additional option would be for disposal of a limited amount of
new work material along the western shore of the bay to abate erosion
problems, Maintenance material from the lower bay and Theodore channels
would be disposed by one of two options.

(a) Disposal in Mobile Bay in accordance with current practice.
(b) Transport to the Gulf of Mexico for disposal,
A general depl~ n of thess alternatives is shown on Figure 16.

(2) Theodcr. Behandi:ngz Plan -~ This alternative is the same as the

preceding plan, with .t~ that the new work and maintenance
material from the low ' 1 2ndure channels would be transported to
the proposed Theodore 1d for consolidation and drying and then
transported to *uar 7 >r disposal.,

The socioeconomic aud »nv.ooraental effects associated with these dredged

material disposal alternatives are summarized in Table 1. Further details
of plar formulaticn are discussed in Section D of Appendix 5.

6.04 Seven dredged material disposal plans formulated during the early

studies were evaluated with the physical model of Mobile Bay located at

the Waterways Experiment Station, Vicksburg, Mississippi with 50 by 500 foot
channels. Five are the Mobile Bay Island and Fill plans which are ghown

on Figures 8 through 12. Another plan consisted of the 50-foot deep

channels with only the proposed Theodore Disposal Island in place representing
either the Gulf Disposal Plan or the Upland Disposal Plan (Figures 13 and 15).
The remaining plan tested, shown on Figure 16, repregsents a combination of
Mobile Bay Island and Fill and Gulf Disposal Plans with the option for disposal
of material along the shoreline.

6.05 The primary environmental objective of the tests was to analyze the

effect the larger channel and disposal alternatives would have upon circulation
and salinity values within Mobile Bay. The tests were conducted with a

low freshwater inflow of 15,500 cubic feet per second (cfs). The base condition
selected for evaluation of the seven plans included the existing project
conditions for Mobile Bay with the 40-foot Mobile Ship Channel in place and
also included the authorized 40-foot Theodore Ship Channel and disposal island.
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6.06 Results of the model tests indicated that all plans caused similiar
salinity changes regardless of island and fill placement. Generallv, the
changes under low flow conditions included an increase in salinity in the
upper bay and a freshening of the lower bay areas. This finding indicstes
the changes are related more to the enlarged channel than island comstruction.
None of the plans tested maintained the status quo throughout the bay.
However, changes in some localities were considered mere significiant in
regard to oyster production. The four oyster producing areas in Mobile Bay
that were studied included Cedar Point, Whitehouse, Klondike, and South of
Theodore Channel. These four areas and model boundaries are shown on Figure
17. Insofar as overall oyster well-being is concerned, the following

ranking of importance, in terms of salinity change was used: Cedar Point=>
White house = Klondlke = South of Channel. Table 2 displays salinity data
from these crirical areas obtained during the testing of each plan. Based
upon the salinity results, no single plan proved to be significantly better
than the others. The plans that showed the least salinity changes were the
Mobile Bay Island and Fill Plans shown on Figures 8 and 10. These were
closely followed by the Mobile Bay Ieland and Fill and Gulf disposal Plan
(Figure 16 ) and the seventh plan tested which represents the Upland Disposal
Plan or the Gulf Disposal Plan (Figures 13 and 15).

6.07 The selection of plans for detailed consideration was based upon costs,
environmental and socio-econcmic analyses performed, and input from the

public including a2 meeting of the Mobile Harbor Advisory Committee on 5

August 1976, a plan formulation public meeting held in Mobile, Alabama on

22 November 1976, and various working level meetings of environmental

agencies and individuals. Along with the''No Action Plan"structural alternatives
taken forward for final comparison iocluded four separate and distinct

methods of dredged material disposal. These alternatives are as follows:

{1) The Brookley Expansion Area and Gulf Disposal Plan No. 1 {(proposed
plan, Figure 1 } which encompasses the features described in Section 1 of
this document.

(2) Gulf Disposal Plan. This plan would encompass the same channel
construction features as the preceding plan, however, it would not include
construction of the Brooklev Expansion area. All new work and annual maintenance
material would be transported to the Gulf of Mexico for disposal.

(3) The Brookley Expan=ion Area and Gulf Disposal Plan No. 2 (NED
plan) which involves all the same elements as the Brookley Expansion Area
and Gulf Disposal Plan No. 1 except that maintenance waterial from the lower
bay, south of rhe intersection of the Theodore Channel, would be disposed in
Mobile Bay adjacent the channel in ar- 's currently utilized for maintenance

dredged material disposal.

¢4y The Channel Widening Flan {least environmental damaging plan)
which differs from the preceeding plans primarily in that it considers only
channel widening of the main bay chamnel to reduce delays due to periodic
constrained one-way traffic. New work and annual maintenance material would

be rransported to a gulf disposal area.
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TABLE 2
Effects of Plans on Average Salinicies in Acveas 1, 2, 3, and 4
Total Freshwater Inflow - 15,000 Cubic Feet per second

{Total Salrs, parts ser thousand)

Area 1 Area 2 Area 3 Ares &
{South of Chanunel) (Whi cehouse) {Cedar Point} {Klondike}
Area Area Arez Area
Plan Depth Average Difference* Average Difference Average Difference Average Difference

Base Surface 19.8 24,1 25.9 17.7

Bottom 23.6 26.5 27.2 22,1

Average 21.7 25.3 26.6 19.9
t, Figure 8 Surface 21.5 +1.7 23.0 -1.1 25.7 -0.2 18.3 +0.6
Bottom 23.0 -0.6 25.9 =0,6 27.4 ), 2 19.5 -2.2
Average 22.3 +0.6 4.4 -0.9 26,6 0.0 19.1 -0,.8
2, Figure 16 Surface 21.5 +1.7 24,2 +0.1 26,9 +1.0 17.5 -0,2
' Bottom 22.6 -1.0 26.0 -0.5 27.% +0.7 19.0 -3,1
Average 22.1 +0.4 25.1 -0.2 27.4 +0.8 18.3 -1.6
3, F 9 Surface 19.5 -0.3 24,1 0.0 26.3 +0.4 18.56 +0.9
» Flgure Bottom 21,1 -2.5 26.0 -0.5 27.9 +0.7 20.7 1.4
Average 20,3 -1. 25.1 -0.2 27.1 +0.5 19.7 -0.2
4, Figure 10 Surface 20,1 +0.3 23,7 -0.4 25.9 0.0 15,2 +0,5
Bottom 21.1 =2,5 5.9 ~0,6 27.2 0.0 20.4 -1.7
Average 20.6 ~1.1 24,8 -0.5 26.6 0.0 19.3 -0.6
3, Figure 11 Surface 20.5 +.7 23,3 -0.8 26.5 +0.6 13.0 +0.,3
Bottom 21.3 ~2.3 25,6 -0.9 27.9 27 20,0 =2.1
Average 20,9 -0.3 %4 -0,9 27.2 +0.6 19.0 -0.9
# Surface 19.6 -0,2 23.4 0.7 24,7 -1.2 17.¢6 -0.1
» Figure 12 Bot tom 20,3 -3,3 25,6 -0.9 26.4 -0.8 19.5 =2.6
Average 19.9 ~1.8 24.5 -0.,8 25.6 -1.0 18.6 ~1.3
7 : Surface 20.0 +0.2 23,2 -.9 25.3 .6 19.0 +1.3
Figures 13,15 e 20,8 -2.8 26,0 -0.5 26.9 -0.3 21.3 -g.8
Average 20.4 1.3 4.6 -0.7 26.1 -0.5 0.2 +0.3

% Plan test value minus test value.



6.08 The No Action Plan would involve no change in the existing authorized
navigation channels for Mobile Harbo.. There would be a continuation of
existing conditions with no solution for present or future navigation
problems. An analysis of this alternative shows that more than 17 million
dollars a year as an average over the period of analvsis would be lost from
traffic delays. Since the present trends in deep draft shipping are

toward use of larger vessels, the existing and projected problems could be
expected to become more acute. In the absence of changes to the existing
project, future maintenance would continue to be performed according to the
current practice. The river channel disposal areas would reach ¢ pacity
‘within the next 18 vears and severe environmental constraints retard further
devslopment of on-land disposal areas in the viecinity. Disposal of marerial
‘dredged from the bay channel would continue to disrupt benthes within the
disposal areas, however, the impact is comsidered to be relatively minor and
within the resiliency of the estuarine system provided that existing circulation
patterns are not altered. The open water disposal operation would also
continue to cause a short—ter: increase in turbidity, temporary reducti-n

in dissolved oxygen levels near the discharge, and wminoer localized increase

in heavy metals and nutrient related constiruents. The Environmental FProtection
Agency would have to establish site designation for offshore disposal of the
bar channel maintenance materizl which 1is presently being placed in an interim
approved site.

6.09 The Brookley Expansion Area and Gulf disposal plan Xe. 1,

plan, would enhance the possibility of sconomic development in ¢

as a result of lowered shipping costs and the creation of an zddi

parcel of prime area for industrial or harbor rerminal uses En
X

impacts of this plan are discussed in detail in Section & of rhis
. Section D of Appendix 5.

6.10 The total pgulf disposal plan would avoid the snviropme
associated with the Brookley Expansion area at the expense
to the offshore disposal area. However, acceptable offsb
be designated through application of the section 193 gu
case .th the proposed plan. More energy would be ress
plan than any other channel deepening alternative cons

i
hancement benefits associated with the Brookley dizsposa

rdg

ba [l e wdn

(-

6.11 The Brooklev Expansion Area and Gulf Disposzl Plan Ne. 2 is the m
economical means to mest the navigation needs of the area. Eaviropmentazl
iﬁgacts of this plan would be identical to those of the proposed planm
except for the impacts related to disposal of maintenance m@tériai from the
lower bay. At intervzls of twe to three yezars approximarely 12,008 arres
of lower bay bottom adjacent to the main ship channel wouid receive dredged
mainrenance materizi. This technique is presently employed for maintensare oi
the existing project. The 55-foot level of development as proposed would
increase the average annual quantity of material dredged from the lovwer bay
by about 150,000 cubic yards. Thus a total of abour 2.7 million cubic yards

of maintenance material would be dispesed adjacent to the channel amnually.
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6.12 The most significant coicern about disposal of larger quantities of
maintenance material in the lower bay would be associated with the nhysical
fate of the material. Evaluation of previous disposal in the bay indicate
that for the period of reccrd, 1960 to 1976, approzimately 49,600,000 cubic
vards of dredged material were disposed i the lower bay including 13,000,000
cubic yards of material from channel modifications. Bathymetric surveys of
the disposal areas indicate .hat there has been a relatively small amount of
accumulation of the material. Judging from this information it is expected

that the increased quantities of maintenance material would also tend to be
redigtributed by wind, wave, currents, tidal action, or fisheries activiries.
As discussed under the '"No Action Plas" in Section D of Appen-

dix 5, studies to date indicate that . ie present practice of dirposal

of maintenance material adjacent to tie channel results in a relatively minor
biological impact considered to be well within the resiliency of the estuarine
system., It is uncertain how the increased quantities of maintenance material
would affect the biological integrity of the bay., Further studies would have
to be conducted to implement this alternative. Due to the enviroumentsal
acceptabllity of gul® disposal over bay disposal this altermative has been
dropped from further study.

6.13 With the Channel Widening Plan, considered to be the least environmentally
damaging plan, the main bay channel could be economically justified for a

width up to 450 feet. Approximately seren million cubic yerds ol new wortk
material would be removed to an EPA approved gulf disposal site along with

about 4,2 million ¢ubic yvards of maintenance materis” annua.ly. The removal

of all new work and maintenance material from the bay to the gulf would have

a pogitive impact to the study area since the plan would aid in retarding

the filling of the bay. The resulting losses at the gulf disposal area arc

not gquantified, but th: technique of disposal is considered more environmentallw
acceptable. As discussed in paragraphs 4.3¢ through 4.41 studies to date
indicate that there are suitable sites available for oftfshire disrosal of the
material.

6.14 Dpuring the public meetings and work level conference held in connection
with the survey studies varicus environmental agencies suggested altsrnatives
to mitigate environmental damages resu:lting from anv plan te modify the Mobile
Ship Channel. These alternacives include (1) restore tical a-tion in
Chacaloochee and Polecat Bays, (2) restore circulation in Garrows Bend, (3)
establish oyster beds in Bon Secour Bay, (4) improve water circulation in
MQbile Bay by crearing openings in ridges parall ling the channel from Dag
River to Mobile River, (5) fill depressicns which exist in Mobile Bay, and

(?) estatlish a recycle plan to remove material from exis*ing Bblakely and
Pinto Island disposal areas.

6.15 Since any structural alternative would remove shallow water bottom from
production, this has been considered ~n important aspect of any mitigation
attempted. Chacalocochee Bay was effectively removed from interaction with

1
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Mobile Bay by consryruction of the Mobile Delta causeway. Tidal exchange is
restricted to four 10x5-foot culverts passing under the highway. In order

to provide full tida' flushing, almost the entire causeway acyoss its mouth
would reguire bridgiong. This mav not be desirable for environmental reasons
since the bay prosently is heavily used by both sportfishermen and duckhunters.
However, provisions for a partial restoration of tidal exchange would retard the
rate of filling of the bay, provide a degree of control of undesirable aguatic
plants, Burasian milfeil, along the northern boundary of the causeway, and
restore much of the nursery value of the lower bay. This measure could be
implemented without additional model studies if the differing goals of the
freshwater sportsman and the estuarine advocate could be resolved.

6.16 Construction of a causeway connecting MeDuffie Island to the mainland

has formed a barrier significantly hindering circulation in the Garrows Bend
area. Comstruction of the Brookley Expansion area may further contribute to the
localized circulation problems. Bridging the causeway would provide an opening
to enhance river and tidal flushing in the area. This measure could be im-
plemented without further model tests.

6£.17 The establishment of avster beds in Bon Secour Bay is not comsidered
toc be a desirable mitigation measure at this time, since the bay has a
historical record of very poor spatfall. Thus, it is doubtful that any
reefs established would be gelf-maintaining. However, the circulation
changes which would be induced by channel enlargement and deepening could
greatly ephance this potential. Additional study would be required

as a part of post~authorization studies.

6.18 Efforts to alrer existing circulation patterns by opening channels

in the upper bay or by filling the depression on the eastern side of the
ship channel are vi.sed with reservation. Such actions have the potential
of changing the long-terr waier quality of the bay in a positive manner.
However, on the other hand, a certai- amount of oxygen depletion is required
if "jubilees” on the eastern shore ate to continue, When the impact on
larval forms is considered, "jubilees" may not be a bonanza as is commonly
thought. Further investigation would be necessary during post-authorization
studies.

6.19 A methodology to extend the useful life of the upper bay disposal

arers has been developed by the Waterways Experiment Station. Although the
plan does not provide for the removal of material to the gulf, it is the

first step toward implementation of this technique in latter years, The

method consists of a dewatering technique. The Mobile District has already
purchased a riverine utility craft which will be used to prevent crust

forwation and to dewater the areas. Utilizing this technique, the Pinto

Island area can be used for the next 18 years. It is presently not economically
feasible to haul the material to the gulf for disposal.
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6.20 Another alternative is the feasibility of establishing wetland

areas as provided under section 150 of PL 94-587, The southern portion

of the upper bay disposal area would be suitable for marsh growth and a marsh
establishment program would be included with the recommended plan as a
mitigation measure for the loss of about 70 acres of marsh along the existing
Broockley shoreline. Further investigationrs for section 150 establishment of
wetlands are being conducted as a part of the existing maintenance program for

the Mobile Harbor channel,
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7.01 Relationship Between Local Short-Term Uses of Man's Environment

and the Maintenance and Enhancement of Long~-Term Productivity. Implementation
of the prolect would enhauce the long-term productivity of the area by
providing more efficient port facilities for industrial development and

by ensuring Mobile's continued importance as a port through the maintenance

of desirable regional growth. Construction of the project would enduce
additional industrial growth in the vicinity of the Brookley Expansion

area. It would result in some land use changing from residential to
industrial. This trend can be expected teo occur with or without the project
and will change the long-term use of the area.

7.02 A decrease in long-term biclogiecal productivity in the bay and nearshore
area would occur as a result of the commitment of water bottoms occupied

by the channels and disposal areas. A long-term increase in biological
productivity would occur due to discontinued open water disposal of
maintenance material in the bay. Construction of the upper bay

expansion area would also provide for the creation of marsh

and waterfowl habitat. The overall tradeoffs will be assessed through

further studies of the bay and offshore areas.
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8.01 Any Irreversible and Irretrievable Commitments of Resources Which
Would be Involwed in the Proposed Action. Implementation of the project
would commit bay and nearshore water bottoms to the enlarged channels

and disposal areas. There would be an irretrievable commitment of the
aquatic organisms destroyed during construction of the channels and disposal
areag. The labor, materials, and energy necessary for construction and
maintenance activities would also be irretrievable.
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9.01 COORDINATION WITH OTHERS. An initial public meeting for the study

was held on 25 April 1967 for the purpose of informing the public about the
study and to obtain their views as to desired modifications to the existing
profect for Mobile Harbor. The meeting was attended by 72 persons representing
Federal, State, county, and local goverrment agencies and other civie bodies,
navigation interests, industry, and local interests concerned with port

development.

9.02 Proponents at the meeting requested that the Federal project for
Mobile Harbor be modified to include adoption and construction of the
Thecdore Channel to provide a channel 40 feet deep and 300 feet wide and
that such channel be extended by land cut into a turning basin within the
Theodore Industrial Park. Local interests further requested that the
turniug basin opposite Magazine Point in Mobile River be enlarged and

that an anchorage basin of sufficient size to accommodate 12 large
ocean~going vessels be provided near the mouth of Mobile River. They

also requested that the Corps of Engineers initiate such studies as
necessary to determine the engineering and economic feasibility of providing
a 50-foot depth in the Mobile Harbor channels. No opposition was expressed
to improvement of the harbor, however, the Mobile County Wildlife and
Conservation Assoclation requested that a2ll possible steps be taken to minimize
adverse effects of dredged material disposal on fish and wildlife.

9.03 Study efforts were directed for the next several years to the authorizationm
and advanced engineering and design studies for the Theodore Ship Channel.
Coordination for that study is discussed in the Final Environmental Tmpact
statement for the project which was filed with the Council on Environmental
Quality on 10 March 1977.

%.04 Early in 1975, a special committee which became known as the Mobile
Harbor Advisory Committee was formed for the purpose of providing access

to the planning process for a wilde cross-section of the various public

in the Mobile Region. Membership on the committee was comprised of
individuals from the following interest groups: citizens, business and
commet¥ce, local government, environmental interests, state government, port
interests, organized labor, and fish and wildlife interests. Several
workshop meetings were held with this commitree during the major stages in
plan formulation. This committee served a vital role to access the public
response to alternative plans and to provide a public contact point through
key stages in the plan formulation process.

9.05 A second public meeting was held at Mobile, Alabama on 22 November

1976 with over 140 persons in attendance. Alternative plans were presented
for the disposal of dredged material, both for the new work and maintenance
material which would result from the implementation of any channel improve-
ment. All alternatives considered at this stage of the planning process

were related to a 50-foot, deep-draft channel with commensureate widths,
anchorage basins, turning areas, and auxiliary barge and access channels.
State officials, representatives of shipping interests, and local citizens
either spoke or wrote letters in favor of the project. Few of these

speakers addressed their comments to the purpese of the meeting which was the
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discussion of proposed alternatives for deposition of dredged material. The
majority of persons either did not address the question altogether or left the selec-
tion decision to the Corps of Engineers and directed their remarks to the economic
necessity of expediting the project. Those who did address the topic endorsed

the Brookley Expansion plan as the most desirable.

9.06 Federal and State agencies, environmental groups, and local citizens
spoke or wrote letters expressing concern or opposition, related to the
project or certain dredged material disposal alternatives. Concerns

included the necessity or desirability of deepening Mobile Ship Channel, the
potential environmental degredation of the bay and environs and the
possibility of invalidating the Mobile 208 studies being conducted to
determine the optimum location of waste discharge points within the bay. The
Environmental Protection Agency, although not taking an adverse stand to
further development of Mobile Harbor, in general sums up the views of :hose
opposed., This agency prefers that the dredged material be transported to

an approved disposal site in the Gulf of Mexico. Also, open water disposal in
the bay from both new work and maintenance dredging should be discontinued
and spoil island development and navigational chammel improvements should be
supported by data generated not only from a mathematical model but also from
the existing physical bay model.

9,07 1In addition to the public meetings and workshops, informil working
level meetings were conducted with various environmental agencies and an
environmental quality (EQ) committee to identify problems and nzeds of the
area and to develop measures to enhance environmental quality. Most input
from the EQ committee involved broad research efforts, beyond the scope of
these survey study investigations, to gain a better understanding of the
Mobile Bay system. Suggestions from the local scientific community included:

(1) Complete, bay wide, bathymetic survey at a 1,000-foot resolution

(2) More dependable suspended sediment and bed load sediment data inorder
to calculate accurately the sediment budget

(3) Flushing time characteristics over the entire range of river discharges

(4) Bay wide circulation characteristics; particularily in need are
bottom current measurements

(5} A real attempt to establish a dissolved oxygen budget

(6} Natural and man-made product chemistry systems. Complete budget
studies

(7) Virology starting with the very basics
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(8) Bacterioclogy with particular emphasis on dredging activities
(resuspension of bacteria and/or nutrients)

(9) The response of marshes to natural and man-made stresses.

(10} Benthic agquatic plant inventory and response to matural and man-made

stresses
(11) The entire area of food chains

(12) Commercial and sports aquatic animals; additional information on
population dynamics, life histories, growth, mortality, etc.

The envrionmental agencies developed a list of environmental quality objectives
which included:

(1) FEstablish oyster beds in Bon Secour Bay

(2) 1Improve water circulation in Mobile Bay by creating openings through
existing disposal area ridges or remove the ridge completely from Dog River
to Mobile River. Construct openings through causeways to improve water
circulation. Fill depressions which exist in Mobile Bay,

(3) Test circulation recommendations on model at Vicksburg.

(4) Establish a recycle plan to remove material from the existing
Blakelv Island and Pinto Pass disposal areas. All of these suggestions have
been considered and incorporated into the study where possible.

9.08 After distribution of the Draft Technical Report and Draft ETIS, a third
public meeting was held at Mobile, Alabama, on 31 July 1979 with 209 persons

in attendance. The Jast phase of planning and studv results was summarized

at the meeting. The main comments made by the environmental agencies and interests
are summarized as follows:

(1) Opposed to further loss of bay bottom by constructing the Brookley
Expansion Area.

(2) Dispesal in Mobile bzy would increase suspended solids comcentrations.

(3) Construction of the Brookley Expansion Area would deprade the aesthetic
value of the adjacent University of South Alabama property.

(4) Part of the Brookley Expansion area should be set aside fur recreational
purposes such as an urban waterfront park.

(5) 'Const?uction of the Brookley Expansion area might nullify 208 study
results since filling would reduce the assimilative capacity of Mobile Bay.
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(6) Larger ships in the bay will cause increased erosion problems.
(7) Recreational useage of Mobile Bay not sufficicntly addressed.
(8) Commercial seafood industry not adequately included in b/c ratio.

(9) Mitigation by purchase of lands, i.e., Little Point Clear and Three
Rivers.

(10) Need to address offshore port-handling facility with slurry pipeline.
(11) Suggested a trial period for dumping dredged material in Gulf.

(12) EIS should be written by independent third party.

(13} Prefer total Gulf disposal plan.

(14) Additional model studies should be conducted.

(15) Should have mitigation for previous damages to Mobile Bay.

(16) New work material should be used to rebuild Sand Island.

(17) Further, the US Fish and Wildlife Service favored the channel widening
and Gulf disposal plan with mitigation included in the authorization. The
Environmental Protection Agency expressed concern about the impacts to water
quality from channel construction, loss of wetlands and bay bottom, and
degradation of air quality from increased industrialization. They suggested
that additional model studies be conducted and all new work and maintenance
material be disposed in the Gulf of Mexico.

All of these comments were taken into consideration for fimalization of the
Report and EIS.

9,09 On 20 May 1980 the US Fish and Wildlife Service submitted a report
(Appendix 4) in accordance with the Fish and Wildlife Coordination Act of

1958, as amended. Conclusions and recommendations of the report are summarized
as follows:

1. Environmental Quality Plan

a, Land should be acquired and managed to maximize fish and wildlife
benefits,

b. Areas that have low fish and wildlife potential should be selected for
port expansion purposes,

¢. Water circulation between Mobile Bay and Delta could be improved by
creating openings in the caseways.
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d. Water quality within Mobile Bay could be improved by providing better
circulation through cuts or removal of spoil levees along the existing navigation
channel.

e. Environmentally-sound areas for disposal of dredged material should be
designated. This would include deep-guif sites and non-wetlands of low fish
and wildlife value.

2. Recommendations

a. The filling of bay bottoms and wetlands should be deleted from the
selected plan.

b. Unless more environmentally-sound disposal areas are identified,
dredged material should be taken to approved deep gulf sites.

c. Studies should be conducted to identify envirommentally-sound areas
for port expansion.

d. An environmental guality plan should be developed in accordance with
Principles and Standards.

e. Water quality within Mobile Bay could be improved by providing better
circulation through cuts or removal of spoil levees along the existing navigation

chamel.

9.10 Two of the above requests have not been met through the US Army Corps of
Engineers study efforts. The first pertains to the acquisition of lands to
maximize fish and wildlife benefits., Since this proposal is not directly
related to project impacts ©OY in-kind mitigation, it is considered inappropriate
to include it with the recommended plan. The other item, construction of the
Brookley Expansion area with loss of bay bottom and wetlands, is a feature of
the recommended plan which most environmental agencies and Interests oppose.
Total gulf disposal is their preferred alternative. It is also the choice of
disposal for the Corps EQ plan (least envirommentally-damaging plan)}. However,
unlike the environmental agencies and groups, the US Army Corps of Engineers,
under Principles and Standards, must take into account economic and other
factors including envirommental concerns in plan development.

9.11 The draft environmental impact statement, filed with the President's
Council on Environmental Quality onm 13 July 1979, was mailed to Federal,

State, and local agencies and other parties on 2 July 1979. Copies of letters
of comment received during coordination of the DEIS and responses are contained
in Appendix 3. Responses to the comments are presented on the page facing

each letter and responses are keyed to comments by number. Comments on the
DEIS generally are the same as those outlined in above paragraphs. One local
group, the Mobile Bay Audubon Society, failed to submit comments on the DEIS,
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but have otherwise expressed their concern over the proposed project through
other written correspondence, statements at public meetings, and participation
on the EQ committee and technical advisory groups. Their comments are included
in above paragraphs and are similar to most envirommental concerns expressed in
Appendix 3.
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ATTACHMENT 1
ECONOMIC DATA
EXTRACTED FROM US ARMY CORPS OF ENGINEERS
TECHNTCAL REPORT (ATTACHMENT 1)
MOB:TE HARBOR, ALABAMA
COMPLETE DOUUMENT IS AVATLABLE AT
US ARMY -ENGINEER DISTRICT, MOBILE, ALABAMA

FEDERAL FIRST COST

Pipeline dredge upper bay

Channel 63,400,000 c.y. @ §1.21/c.y.
Pipeline dredge lower bay

Channel 58,653,704 c.y, @ $1.94/c.y.
tlopper dredge entrance

Channel 19,018,594 c.y. @ 53.41/c.y.

Mooring Dolphins 16 @ $63,263 ea
Subtotal

Contingencics ¢ 20%
Subtotal Constructions

Engineering and Design
Supervision and Administration
Total Construction

Less Required Contribution by Local Interest
Alds to Navigation (USGS)
Mitigation

Total Federal First Cost

NON-FEDERAL FIRST COST

Dredging Berthing Areas
Dike Construction
Subtotal

Contingencies € 20%
Cash Contribution
Mitigation
Total Non-Federal Co-t*

$ 76,714,000
113,788,000
64,853,000

1,012,000

256,367,000

51,273,000
$307,621,000

9,229,000
9,506,000
$326,375,000

~16,318,000
107,000
2,234,000
$312,398,000

$ 2,287,000

1,540,000
16,318,000
118,000
25,674 0G0

*An additional cash cont-ibution from the ftate of 5 percent of total
costs of construction is reguired in response to the President's water

policy message to Concress in June 1978,
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PROJECT FIRST COST

Federal $312,398,000
Non-Federal 25,674,000
Total 338,072,000

CASH CONTRIBUTTON

State Contribution of 5%

of Total First Cost 16,904,000
Total Federal First Cost 295,494,600
Total Non-Federal First Cost 42,578,000

ANNUAL COSTS
Total Annual Charges (7 3/8% for 50 vyears) 32,613,000

ANNUAL BENEFITS

Land Enhancement 2,742,000

Navigation 50,061,000
Total Annual Benefits 52,803,000

BENEFIT TO COST RATIO 1.6
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. SAMPD-EE Date Prepared:
Bradley 22 October 1980

APPENDIX 2

SECTION 404(b) EVALUATION
MOBILE HARBOR
CHANNEL IMPROVEMENTS
MOBILE COUNTY, ALABAMA

EVALUATION OF THE EFFECTS OF
THE DISCHARGE OF DREDGED OR FILL
MATERIAL INTO THE WATERS OF THE U.S.
USING THE SECTION 404(b) GUIDELINES

1. PROJECT DESCRIPTION — The proposed plan for channel improvements to

Mobile Harbor involves ccnstruction of a disposal area in Mobile Bay in the
vicinity of the Brooklev waterfront as shown on figure 2 of the Final Environ-
mental Statement (FEIS) (Appendix 1) for the project. As such, it must be
evaluated in accordance with the 5 September 1975 guidelines promulgated by
the Environmental Protection Agencv pursuant to Section 404(b), PL 92-500,

for disposal of dredged or fill material into navigable waters of the United
States.

a. Description of the Proposed Discharge of Dredged or Fill Materials:

(1) General Characteristics of the Material - In 1974 the Mobile District
Corps of Engineers collected surface layer and sediment core samples from along
the alinement of the Mobile Ship Channel. Results of the sediment analvses
are presented in the FEIS and sections B and D of Appendix 5. Physically,
the sediments are predominantly sand in the northern third of the bay channel
from the mouth of the Mobile River southward for about 6.5 miles. The next
6 miles of channel down to the intersection of the Thecdore Channel contains
material composed of gray clay of high plasticity (fat clay) with occasional
lenses of grayv sandy clays and silty sands. From a chemical standpoint,
concentrations of all parameters analyzed are generally higher in the clay,
silty-clays, and clayey silts rather than the sand or siltv sand. The con-
centrations of the chemical constituents generally appear to increase with
distance south of the mouth of Mobile River. With respect to depth, the
overall average concentrations of the deeper sediments of the ship channel
were less than that of the surface laver sediments.

(2) Guantitv of Material Proposed for Discharge - Approximately 39,630,000
cubic yards of new work material from the upper bay channel is sandy and about
23,770,000 cubic yards is clayey material.

(3) Source of the Material - Material will be dredged from the Mobile

Ship Channel beginning near the mouth of the Mobile River and proceeding to
about the intersection of the Theodore Ship Channel. The sandy new work
material from the upper bay would be used to construct the dikes and fill
approximately 61 percent of the Brookley expansion area. This would provide

. 1,047 acres of fastland to an elevation approximately 17.5 feet above mean
low water. The remainder of the fill area would accommodate approximately
24 million cubic yards of new work material (clay) from the next 6 miles of
channel down to the intersection of the Theodore Channel.
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b. Description of the Proposed Disposal Site for Dredged or Fill
Material:

(1) Location - The disposal area is shown on Figures 1 and 2 of the
FEIS for the project.

(2) Type nf Disposal Site - Approximately five million cubic yards of
the sandier new work material would he disposed in open water for con-
struction of the dikes for the disposal area. The remaining 58,400,000 rubic
vards of material would be disposed within the confines of the diked disposal
area.

(3) Method of Discharge - The material would be placed in the disposal
area by means of a hydraulic pipeline dredge.

(4) When Will Disposal Occur - The time for initiation of disposal
would be determined by construction scheduling, and is not now determined.
Construction of the preoposed project could be accomplished in about seven
vears.

{5} Projected Life of the Disposal Site - The site will be used for
disposal of dredged material during construction only. After a period of
settling, a portion of the disposal area will be utilized for port development.

(6) Bathymetry - The area is relatively shallow and ranges from four
to six feet in depth, except for two deep holes. The area constitutes
approximately five percent of the bav's bottom that is less than six feet deep.

2. PHYSICAL EFFECTS

a. Potential Destruction of Wetlands-Effects on:

{1} Food Chain Production - The Brookley Expansion area will abut an
existing man-made fill area. This area is characterized by about 70 acres of
marsh which has voluntarily established along the shoreline. Plant species
mainly include Panicum sp., Phargmites communis (common reed), Hydrocotyle
umbellato (Pennywort), Iva frutescens (marsh-elder), Myrica cerifera (wax
ﬁyrtle), Quercus nigra (Water Oak), Zizania aquatica (wild rice), Spartina
patens (salt meadow hay), Silax nigra (black willow), Cladium jamaicense
(sawgrass), Baccharis halimifolia (groundsel tree}, Typha latifolia (common
cat—-tail), Daubentonia punicea, and Pipus sp. A large part of the wetlands
area has been significantly disturbed by trash dumping and fill activities.
Construction of the Brookley Expansion area disposal site would eliminarte
this wetland area. The recommended plan provides for a marsh establishment
program which will affect the wetlands loss.
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{2) General Habitat - Disposal within the marsh and water areas would
affect the habitat for invertebrate and vertebrate estuarine animals including
several species of polychaete worms, clams, snails, isopod and amphipod
crustaceans, grass shrimp, blue crabs, commercially valuable shrimp, hermit
crabs, catfish, menhaden, anchovy mullet, flounder, croaker, and others of
the marine, brackish, and freshwater vertebrate found in the area. Impacts
of this loss are further discussed in section 4 of the FEIS.

(3) Nesting, Spawning, Rearing and Resting Sites for Agquatic or Land
Species. The marsh and water areas represent suitable spawning and nursery
habitat for many of the species discussed under "General Habitat."

{4) Those Set Aside for Aquatic Environment Study or Sanctuaries or
Refuges — Not applicable.

(5) Natural Drainage Characteristics - Natural drainage characteristics
have been altered by previous fill and other development activities in the
area. The proposed disposal area would not be expected to have significant
adverse effects on drainage characteristics of the area.

{6) Sedimentation Patterns - Not significant. The area adjacent to the
western side of the main ship channel in the vicinity of Brookley is presently
characterized by a dredged material disposal mound which was created in the
early 1960's by disposal of new work material from channel modifications.

This mound, paralleling the main ship channel, is emergeant or nearly so for

more than the full length of the proposed Brookley Expansion area. The

expansion area dikes would be built generally along the alinement of the

existing disposal mound, and thus, would not be expected to significantly

affect circulation or sedimentation patterns of the area. Also, the shadow-

ing effect of McDuffie Island, to the north, would tend to lessen the possibility
of the Expamnsion area affecting circulation. This conclusion is in agreerent
with the results of model studies which show the same general changes in

salinity for the upper bay with or without the Brookley Expansion area.

(7) Salinity Distribution - Not significant, see paragraph 2.a.(6) above.

(8) Flushipg Characteristics - Not significant, see paragrapls2.a.(5) and
{6) above.

(9) Current Patterns - Not significant, see paragraph 2.a.(6) above.

(10) Wave Action, Erosion or Storm Damage Protection - Not significant.
The existing shoreline for the Brookley area is characterized by a narrow
beach type area and the above described marsh. The proposed diked disposal
area would be protected by riprap and marsh.

. (11) Storage Areas for Storm and Flood Waters ~ Not significant due to
the small portion of the bay to be filled. Any storage area provided by the
existing marsh would be replaced by the proposed marsh establishment.

3
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(12) Prime Natural Recharge Area -~ Not applicable.

b. Impact on Water Column:

(1) Reduction in Light Transmission - The disposal operation would
increase turbidity and suspended solids concentrations over a large area of
the bay during the period of construction and stabilization of the dikes
which may involve a period of several years. Impacts of turbidity are
discussed in detail in section 4 of the FEIS. Due to the naturally turbid
conditions eof the estuary, a normally low phytoplankton community, and
significant submerged grass beds being far removed from the area of influence
turbidity impacts will be mipimal. Utilization of sand material for dike
construction will tend to minimize turbidity. Also, methods are available
for reducing turbidity and will be considered further during post-authorization
studies for the plan. After completion of the dike construction, the remaining
new work material from the upper bay would be placed within the confines of
the expansion area. Water discharged through the weirs of rhe diked disposal
area may cause a short-term increase in turbidity inm the receiving waters.
The impact will be minimized by controlling the weir structures to provide
retention times sufficient to permit the settling of small particles.

(2} Aesthetic Values - The turbidity associated with the open-water
dike construction would be aesthetically displeasing to some people. However,
as noted in paragraph 2.b.(1) turbidity will be minimized to the extent
practicable. The elevated disposal areas as opposed to the open-water area
may also be asesthetically displeasing. Establishment of marsh grasses on
the disposal area and grassing the side slopes could alleviate the problem.

(3) Direct Destructive Effects on Nektonic and Planktonic Populations -
As discussed in section 4 of the FEIS, construction of the Brookley expansion
area will destroy the nektonic and planktonic populations associated with the
existing water area. After stabilization of the dikes is achieved, nektonic
and planktonic populations of the area surrounding the disposal site should
return to normal levels. This component of the bay ecosystem has heen
shown to have a high resilience to disturbance.

c. Actual Covering of Benthic Communities:

(1) Actual Covering of Benthic Communities - Benthic habitat within
the 2.7 square miles committed to the disposal area will be permanently lost
and an additional 2.0 square miles of habitat could be temporarily disrupted
by mud flows from the dredge discharge. The expansion area will be locatad
in a part of the bay that is considered to be least sensitive to increased
additional human disturbances to the benthic community. A bey usage stuily
will be conducted during post~authorization studies to better define hiolog?. al
productivity, gather water quality data, and predict recreational potential
for various sections of the bay. This will provide a better comparative
analysis of the impacts of the bay disposal operations.
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(2) Changes in Community Structure or Function - The benthic community
located within the expansion area will be completely destroyed by the disposal
operation. The aquatic system will be replaced by an upland and wetland
system, Areas affected by mud flows would be expected to repopulate within
a normal growth season after disturbance.

d. Other Effects:

(1) Changes in Bottom Geometry and Substrate Composition - The aquatic
bottom within the proposed disposal site composed of silty sand, clayey
silt, and sand-silt~clay mix will beconverted to an on-land area composed
of sand and clay materials,

{(2) Water Circulation - Construction of the disposal area may add to
the poor circulation conditions of the Garrows Bend area. A mitigating
feature to improve water circulation in the area would be to construct an
opening in the causeway connecting McDuffie Island with the mainland.
Mitigating features will be addressed further during post—authorization.

(3) Salinity Gradients - Although model studies show that modifications
to the ship channel could cause extensive changes in the salinity patterns of
the bay, construction of the disposal area would not be expected to
significantly affect salinity gradients, see paragraph 2.a.(6) above.

{4) Exchange of Constituents between Sediments and Overlying Water with
Alterations of Biolegical Communities - The exchange of constituents between
the sediments and the overlying water would not be expected to significantly
alter bioleogical communities due to the sandy nature of the material to be
used for dike construction.

3. CHEMICAL - BIOLOGICAL INTERACTIVE EFFECTS

a. Does the Material Meet the Exclusion Criteria? Material for the
dike construction meets the exclusion criteria since it is composed pre-
dominantly of sand. All other material would be placed within the confines
of the diked disposal area. However, elutriate tests have been performed
for the proposed dredged material, see paragraph 3.b.

b. Water Column Effects of Chemical Constituents: As discussed im
section 4 of the FEIS, a number of detailed studies have been conducted in
Mobile Bay over the past decade evaluating the effects of open-water disposal
of dredged material. Some of the more recent studies have utilized the
elutriate and bioassay technigues of analysis as well as field tests. Results
of the studies indicate that any release of pollutional constituents to the
water cclumn would be expected to be transitory and limited to the immediate
vicinity of the discharge point. Lee, et al (1978) concluded that the
relatively rapid dispersion of any released contaminants at the disposal
site creates a <ituation where the likelihood of significant toxicity or
biocaccumulation of contaminants present in the dredged sediments is very small.
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¢. Effects of Chemical Constituents on Benthos: See paragraphs
3.a. and b.

4. DESCRIPTION OF SITE COMPARISON

a. Total Sediment Analysis: A comparison of the chemical constituents
of the sediment at the dredging site with sediment at the disposal site is
not considered necessary because of the sandy nature of the materia? to be
used for dike construction and the fact that the remaining material will be
disposed within the diked area.

b. Biological Community Structure Analysis: See paragraph 2.c.(1).

5. REVIEW APPLICABLE WATER QUALITY STANDARDS

a. Compare Constituent Concentrations: Dredged material would be
placed in water classified for Fish and Wildlife by the Alabama Water Quality
Standards., Under this classification excessive fecal bacteria and sewage
contamination are prohibited. Material discharged must not cause the pH to
deviate more than one unit from the normal or natural pH nor be less than 6.5
nor greater tham 8.5. Normal daily and seasonal temperature must be main-
tained and dissolved oxygen concentrations must not be less than 5 mg/l except
in dystrophic waters or where natural conditions cause the value to be
depressed. Turbidity must not exceed 50 Jackson units above background.
Background is interpreted as the natural cordition of the receiving waters
without the influence of man- made or man-induced causes, Turbidity levels
caused by natural runoff are included in establishing background levels.
In making any tests or analytical determinations to determine compliance
or non-compliance with water guality criteria, samples shall be collected in
such manner and at such locations approved by duly authorized members of the
Alabama Waier Improvement Commission as being representative of the receiving
water after reasonable opportunity for dilution and mixture of the wastes dis-
charged thereto.

b. Consider Mixing Zone: A mixing zone is not considered to be a
critical factor due to the sandy nature of the material to be used for dike
construction. Since the remaining material will be disposed within the
confines of the diked area, chemical constituents can be maintained at
acceptable levels at the boundary of a very small mixing zone. See paragraphs
3.a, and b.

c. PBased on a., and b. above will the Disposal Operation be in Conformance
with Applicable Standards? Yes

6. SELECTION OF DISPOSA]L SITES FOR DREDGED OR F1LL MATERTAL

a. Need for the Proposed Activity: The proposed plan would enhance
the possibility of economic development in the area as a result of the
lowered shipping costs and provide a safer navigation channel. Construction
of the disposal area would provide a prime area for industrial or harbor
terminal uses.
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b. Alternatives Considered: As discussed in Section D of Appendix 5 and
section 6 of the FEIS, a number of dredged material disposal options were
considered as part of the plan formulation studies. Basically the structural
alternatives include: 1) no action, 2) construct island or fill areas in
upper and lower Mobile Bay, 3) open-water disposal in bay and/or gulf,

4) upland disposal, 5) recycle material off existing disposal sites, and
6) abate shore erosion with dredged disposal material.

c. Objectives to be Considered in Discharge Determination:

(1) Impacts on Chemical, Physical, and Biological Integrity of Aquatic
Ecosystem - See paragraphs 2.c.(l, 2 and 3.a., b.

(2) Impact on Food Chain - See paragraphs 2.c.(1l), 2 and 3.a., b.

(3) Impact on Diversity of Plant and Animal Species - Not significant

(4) Impact on Movement Into and Out of Feeding, Spawning, Breeding
and Nursery Areas — The proposed disposal site is presently used for sport-
shrimping and the shoreline furnishes recreational opportunities including
softshell crabbing, castnetting for mullet and floundering. The area is
considered to have nursery value, especially for shrimp.

(5) Impact on Wetland Areas Having Significant Functions of Water
Quality Maintenance - Not applicable.

(6) Impact on Areas that Serve to Retain Natural High Water or
Flood Waters —~ Not significant since the disposal site represents such a
small portion of the total bay and delta area.

(7) Methods to Minimize Turbidity — Turbidity will be minimized by
use of sandy material for the dike construction. Other methods to minimize
turbidicty include silt screens, modification of the pipeline configuration
at the discharge point or the use of a submerged diffuser system. These will
be looked at further during post-authorization studies. The diked disposal
area will be sized to provide enough ponding to reduce turbidity.

(8) Methods to Minimize Depradation of Aesthetic, Recreational, and
Economic Values - See paragraphs 2.b.(2) and 2.c¢.(1).

(9) Threatened and Fndangered Species - Implementation of the proposed
project is not expected to have significant detrimental effects on threatened
fish and wildlife which may appear in the area. All of the construction
activities within the bay will be in areas that have been subject to
disturbance by periodic maintenance dredging, dredging feor fill, or port-
related activities. This conclusion has been confirmed through coordination
with the US Fish and Wildlife Service. See Appendix 3, Public Views and Response.
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(13) Investigate Other Measures that Avoid Degradation of Aesthetic,
Recreational, and Economic Values of Navigable Waters - See paragraphs
2.b.(2) and 2.c.{(1).

d. Impacts on Water Uses at the Proposed Disposal Site:

(1) Municipal Water Supply Intakes - No municipal water supply intakes
are expected to be affected by dispesal of the dredged material.

(2) Shellfish — The upper area of the bay is permanently closed to
oyster shell fishing. The dominant benthic organism in the vicinity of the
proposed disposal area is the brackish water clam, Rangia cuneata. The
disposal operation would destroy a large percentage of the populations of
the area.

{(3) Fisheries - Suspended sediments may be of harm to zooplankton,
fishes, and motile invertebrates. Several studies suggest that suspended
particles raised by dredging have no gross effects on the diversity or
abundance of zooplankton nor the composition of fish eggs and larvae
(Dovel, 1970; Goodwvn, 1970). However, other investigations indicate that
periodic resuspension of silts and clays by repeated dredging or wind and wave
action may adversely affect the general metabclism and metamorphosis of fish
eggs and larvae as well as other developmental stages (Sherk, 1971, and 19/2;
Livingston, et al, 1972).

Turbidity and suspended material may affect fishes directly or indirectly.
Direct effects, according to Stern and Stickle (1978), could include lethal
agents and those factors that influence physiological activities (reproductior,
growth, development) or produce abrasive wear on tissue. Indirect effects
include modifications to habitats and food chain organisms. Recent data,

based upon weight/volume roncentrations of suspended solids, from several
closely monitored laboratory studies are probably more indicative of

natural responses of adult fishes to suspended solids (Stern and Stickle, 1978).
The results of these studies have indicated that adult fishes, as well as
invertebrates, are affected by a complex interaction between suspended

solids, temperature, and dissolved oxygen. A correlation exists between
normal habitat and sensitivity to suspended solids with the wmost tolerant
species being the bottom dwellers while the filter feeders are the most
sensitive. High suspended solids would be less harmful in winter than in
summer and fishes as a group are more sensitive to suspended solids than

many of the invertebrates studied to date.

Based on Stern and Stickle (1978) and studies conducted in D'0live Bay, Alabama,
by Vittor (1974), most fishes usually migrate out of the dredging area and
gross effects to fishes are rarely observed. Patterns of seasonal occurence,
abundance, species diversity, and conditions of the gill filaments among

fishes exposed to dredged operations and dredged material disposal generally
remained unchanged. Under normal circumstances fish aveid turbid waters and
have the ability to clear membranes of accumulated silt upon entering
undisturbed water. Most studies have indicated that upon exposure to temporary
increases in turbidity and suspended material similar to that encountered in
areas where dredging or the disposal of dredged material has occurred no .
permanent effects were exhibited. Also see paragraph 6.c.(4) and section 4 of
the FEIS.




(4) Wildlife - Not applicable.

{5} Recreation Activities - See paragraph 6.c¢.{(4).

(6) Threatened and Endangered Species - See paragraph 6.c.(9).

(7) Benthic Life - See paragraphs 2.c. (1), (2).
(8) Wetlands — See paragraphs 2.a. (1}, (2).

(9) Submersed Vegetation - No significant submersed grass beds would be
affected by the disposal rperation.

(10) Size cof Nhisposal Site - The disposal site will be confined to the
smallest practicable area.

(11) Coastal Zone Manapgement Programs - As a result of Federal and State
legislation, Alabama has developed a coastal zone management program under
the direction of the Coastal Area Roard. By letter of 12 May 1980, the Coastal
AreaBr | concluded that the recommended plan and all alternatives are
consisy 1 % with their management program, provided that bioclogical rescurces
are prot cted te the maximum extent prarticable and appropriate mi.igation
measures are .mplenented. Items of concern have been gdequately addressed in
the FETS.

e. Conditicns to Min.mize Harmful Effects:

(1) Water Quality Criteria - Water quality problems are not expected
during dike construction since the material 1s predominantly sand. All other
material will be confined except for minor amounts of suspended solids which
will escape over the weirs,

(2} Investigate Alternatives to Open—Water Disposal - See paragraph 6.b.

(3) Investigate Physical Characteristics of Alternative Disposal 3ites -
See paragraph 6.b.

(4) Ocean Dumping - Offshore disposal was considered and chosen as the
most viable option for disposal of approximately 58,634,000 cubic vards of
new work material from the lower bay and all future m  intenance material
from the entire project for a 50-year life.

(5) Where Poscible, Investigate Covering Contaminated Dredged Material
with Cleaner Material - Not applicable.

(6) Investigate Methods to Minimize Effect of Runcff from Confined
Area on the Aquatic Environment - The weirs will be controlled to minimize
turbidity from the disposal area. Side slopes of the disposal area wiil be
protected with riprap and grass.

(7) Coordinate Potential Maonitoring at Disposal Site With the
Envi .: nental Protfection Agency - Any monitoring activities conducted in
conju.ction with construction of the project will be coordinated closely
with the EPA.
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7. STATEMENT AS TO CONTAMINATION JF FILL IF FROM A LAND SOURCE

The riprap will be uncontaminated stones.

. DETERMINE MIXING ZONE

See pavagraphs 2.0.(1) and 5.b. A mixing zone has been determined for the
dike construction using the procedures specified in the Waterways Experiment
Station (WES) Technical Report DS-~78-13, "Prediction and Control of Dredged
Material Dispersion Around Dredging and Open-Water Pipeline Disposal
Operations.” The mixing zone was determined only for an approximate "worst
case" parameter, turbidity. The calculations were based upon a mathematical
turbidity plume model utilizing estimated conditious of Mobile Bay during
the disposal opcration. This model provides an approximate shape and the
dimensions of the piume. Facters such as discharge configuration, waves,
and wind, although iaportant, are not considered in the model due toc their
complzx and gquantitarively unpredictable effect on the plume characteristics.
Results of the calculations indicate the plume will attajn an obovate shape
with the dimensions approximately 1.3 miles in length by 0.3 miles at the
widest point. Based upon the model, the suspended solids concentraiion at
1.3 miles from the discharge point would b= approximately 350 mg/l.

9. CONCLUSTONS AND DETERMINATIONS

L. An eco’ogical evaluation has been made roilowing the evaluation
guidance in A40CFRZ30.4, in conjuncticn with rhe evaluation considerations
in 40CFR230.5.

b. Appropriate measures tave been identified and incorporared in the
proposed plan to mirimize adverse effects eon the aquatic environment as a
result of the discharge.

¢. Consideration has been ziven t3 the need for the proposed activity,
the availability of alternate sites ard methcds of dispesal that are less
damaging to tlhe envircnmen®, and surn water quality standards as are appropriate
and appliicable by law.

4. Other alterratives are not practicable and the discharge into
wetlands will not heve an unacceptable adverse impact on Ine agquat.c rescurces.

10. FINDINGS. T. therefore, find that the disciarge sites for the proposed
Mobile Harbur Chanmel Improvements project have been specified through * -
arplication of the Section 404(b) guidelines.
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Congressman Jack . "«ards

Governor Forrest J nes of Alabama

US Army Engineers Waterways
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US Environmental Protection Agency

US Department of the Interior

US Department of Commerce

US Department of Energy

US Department of Housing and Urban
Development

US Department of Transportation

US Department of Agriculture

U5 Department of Health, Education,
and Welfare

US Food and Drug Administration

Alabama Clearinghouse

Alabama Water Improvement Commission

Alabama Attorney General

South Alabama Regional Planning Commission
Alabama Department of Conservation and

Natural Resocurces
Alabama Coastal Area Board
Mobile County Board of Health
Alabama Comnservancy
Alabama Wildlife Federation
Sierra Club
Audubon Society
Auburn University
Mobile City Planning Commission
National Wildlife Federation
Environment Infeormation Center, Inc.
The Condition of American Rivers
Mobile County Wildlife Association
Mobile Public Library
Ecology Center of Louisiana
Baldwin County Wildlife and
Conservation Association
Industrial Development Board of
the City of Mobile
League of Women Voters
Mobile United

Director of Public Works, City of Mobile

Mobile County Engineer
Alabama State Docks
Mobile Area Chamber of Commerce

Bayou La Batre Area Chamber of Commerce

Environmental Defense Fund

Mobile County Commission

Marine Environmental Sciences
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Mobile Bar Pilots Association

Save Our Bay Club

Mayeor, City of Mobile

Alabama State Health Department
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Ideal Basic Industries
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0il Corp.
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Mrs., Claudine McClintoc

Mr, J. Rusgell Bailey

Dr. J. H. Blackstone

Mr. Carlyle Blakenev, Jr.

Mr. Milton Brown

Mr. Charles k. Butler, Jr.

Mr. Michael L. Crago

Mr. Clifford Danby

Mr. Bailey Dumont

Mr. F. H. Farrar

Mr. Richard l.awrance

Dr. George Folkerts

Mr. H. FPaul Friesema

Mrs. Marissa Gardner

Mr. Phil Gnote
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Mrs. Myrt Jones

Mr. Barry Kohl

Mr. Russell Lacy

Mr. J. Ronald Lawson

Mr. Michael Campbell
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Mr. Duncan N. Naylor

Mr. Carey B. Oakley

Mr. Talmadge Raybon

Mr. Robert R. Reid

Mr. Donald G. Schueler

Mr. James A. Services

Mr. J. Ross Vincent

Mr. Larry Menefee

Mr. Michael Campbell

Mr. C. LeNoir Thompson

Mr. James E. Leemann

Mr. Michael G. Alexander

Mr. James Reeder
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Copies of Draft EIS and Draft Technical Report Sent to: (Cont'd)

Mr. Samuel M. McMillan
Mr. Cheste A. McConnell
Dr. William E. Workman
Mr. D, Zalimeni
Professor Neal P. Rowell
Lynn E. Dwyer

Mr. Thomas A. Brindley
Mrs. Jeanne Nash

Mr. Wintrop M. Hallett, III
Mr. Mark T. Hill

Mr. Larry Kahaner

Mr. James R. Cooper, Jr.
Mr. Tom Bourland

Mr., Tommy Tyrell

Dr. Will Schroeder

Mr. Mike Druhan

Ms. Verda Horne

Mr. Joe Pearson

Mr. Ben Kilborn

Mr. Dennis A. Moore

Mr. John M. McMillan, Jr.
Mr. J. Thomas Sandusky
Ms. Ann Bedsole

Ms. Mary Zoghby

Mr. Gary Cooper

Mr. George Stewart

Mr. Tayleor F. Harper

Mr. Michael Figures

Mr. H. L. Callahan

Mr. Bob Glass

Dr. Barry Vittor

Mr. Edward R. Zewen, Jr.
Mr. David Dean
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. Comments Received From:

US Environmental Protection Agency

US Department of the Interior

US Department of Commerce, National Marine Fisheries Service
US Department of Commerce, Maritime Administration

US Department of Tramsportation, Federal Aviation Administration
US Department of Transportation, United States Coast Guard
US Department of Agriculture, 501l Conservation Service

US Department of Health Education and Welfare

Alabama Water Improvement Commission

Alabama Office of State Planning and Federal Programs

South Alabama Regional Planning Commission

Geological Survey of Alabama

Alabama Historical Commission

Mobile County Health Department

Industrial Development Board of the City of Mobile

Mobile United

League of Women Voters
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M;; UNITED STATES ENYIRONMENTAL PROTECTION AGENCY
P4l oS REGION IV

345 COURTLAND STREET
ATLANTA, GEORGIA 30308

AUG 29 1979

4SA~-EIS

Mr. Lawrence R. Green

Corps of Engineers, Mobile District
P. 0. Box 2788

Mobile, Alabama 36628

Dear Mr. Green:

rmWe have reviewed the Draft Envirommental Impact Statement on the Channel

Improvements to Mobile Harbor and have some reservations regarding the

long-term envirommental consequences of the proposed intrabay spoil dis-

posal and subsegquent fast land creation. We are concerned for the overall

impact on water quality resulting from the deepened ship channel and open
water dispersal of spoil. Further, the sacrifice of 1,710 acres of

1 shallow water estuary bottoms in the upper bay for spoil disposal and

fast land creation represents an important ecological loss. The peninsula

formed by this disposal area may act like a groin to cause a backwater

L—for additional deposition of solids coming dowm Mobile River.

[ The enlarged ship channel is going to affect certain hydrological and
biological aspects of the bay by creating an enlarged and more dynamic
salt wedge. Although the model tests conducted at Vicksburg did not
represent the exact features of the proposed plan, the results indicated
:2 that salt water intrusion would extend further up the Mobile River while
increasing the fresh water flow down the Tensaw River. The diversion of
the present flow pattern could decrease the assimilative capacity in
certain areas of both the river and the bay and Iead to increased fre-
quency of water quality standards' violations, causing an increasge in

the cost of waste water treatment at Mobile to meet these standards.
[“Additional problems would be caused by the change in the overall salinity
distribution within Mobile Bay. Model tests indicate an increase in the
salinities of the upper bay area with the greatest increases near the
channel, decrease in the salinity of Bon Secour Bay and probable increases
3 in the salinity of the lower bay west of the channel. The effect on
oyster production in the lower bay cannot be accurately predicted from
model studies; however, changes in salinity are known to impact shellfish
production.
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RESPONSE TO UNITED STATES ENVIRONMENTAL PROTECTION AGENCY, Page 1

1. Your concerns are recognized and we feel that environmental impacts
associated with project modifications, and appropriate mitigation measures,
have been adequately addressed in the Report and FEIS to meet the decision-
making needs. Items generally mentioned in your first comment are addressed
in more detail in response to following specific comments.

We question your supposition that the upper bay disposal area "may act like a
groin to cause a backwater for additional deposition of solids coming down
Mobile River.” The area adjacent to the western side of the main ship channel
in the vicinity of Brookley is presently characterized by a dredged material
disposal mound which was created in the early 1960's by disposal of new work
material from channel modifications. This mound, paralleling the main ship
channel, is emergent or nearly so for more than the full length of the
proposed Brookley Expansion area. The expansion area dikes would be built
generally along the alinement of the existing disposal mound, and thus would
not be expected to significantly affect circulation characteristics of the
area. Also, the shadowing effect of McDuffie Island, to the north, would tend
to lessen the possibliity of the expansion area affecting circulation. This
conclusion is in agreement with the results of model studies which show the
same general changes in salinity for the upper bay with or without the
Brookley Expansion area.

2. Model tests show the enlarged channel would allow more of the high
salinity gulf waters to travel northward through the bay and, thereby,
increase the salt wedge intrusion in the river. This may slightly alter flows
in rthe lower segment of the river and thus could affect the assimilative
capacity of the area which presently experiences poor water quality
conditions.

It is doubtful that enlarging the channel would lead to an increase in the
cost for waste treatment since the Section 208 Water Quality Management Plan
for Mobile and Baldwin Counties presently recommends attainment of best
practicable treatment levels for imdustry in the area. However, alteration of
flushing in Mobile River would be considered adverse. As expressed in the
FEIS, further studies would need to be conducted to determine the degree of
lmpact of the 33-foot deep channel and mechanisms for offsetting adverse
effects.

3. All of these points are considered to be adequately addressed in the EIS

and, as stated, further model studies would need to be conducted for the
55-fori deep chaunnel.
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We do not concur with some statements in the 404(b) evaluation and find
other sections not fully addressed.

404 (b) Evaluation

gl

Page 2, 2. Physical Effects (a)(l). About 10 acres of wetlands habitat
exist along the shore of the Brookley Expansion area spoil site while

the contiguous shallow water areas are valuable nursery and feeding areas
for shrimp, crabs and fish. Since the inception of the Mobile Harbor
Project more than 2,000 acres of marsh and shallow water estuarine areas
valuable for fish and wildlife habitat have been lost as spoil disposal
sites in Polecat Bay and in the Blakely and Pinto Island areas. Approxi-
mately 1,280 acres of bay bottoms and 26 acres of marsh have been lost

11 in the construction of the Theodore Industrial Project. Additional marsh
and shallow water estuarine areas have been disrupted and depraded in the
Doy and ¥owl River areas.

The value of these marsh and estuarine areas is well recognized. In
addition to providing valuable fish and wildlife habitat, the marsh
filters and assimilates nutrients and pollutants, thereby improving water
quality. It also produces the detrital material which forms the base

of the food chain.

Page 4, d. Other Effects (3) Salinity Gradients

We disagree with the statement that ''construction of the disposal area
would not be expected to significantly affect salinity gradients." The
salt wedge will occupy most of the channel and under normal flood tide
conditions will cause the fresh water to spread out laterally. Since
the west side of the channel would be blocked by the proposed Brookley
Spoil Peninsula, and the north dike of the spoil site is oriented to the
southeast, most of the fresh water will be directed to the southeast.

At the present time most of the fresh water flow goes down the west side
of Mobile Bay. More fresh water will alsc be directed to the southeast
between Pinto Island and Little Sand Island because of the restriction
in flow caused by the Brookley Peninsula. Model tests indicate an in-
crease in the salinities of tbe unper hay area, especially near the
channel, a decrease in the vicinity of Bon Secour Bay, and probable
increases in the salinity of the lower bay west of the channel. The
effect on oyster production in the lower bay cannot be accurately pre-
dicted from these model studies; however, changes in salinity are known
to impact shellfish production. The Final EIS should explain the probable
physical and biological consequences of these salinity alterations in
greater detail,

r?age 6, ¢, Objectives to Be Considered in Discharge Determination

The EPA guidelines state that (1) "discharge activities that significantly
Es disrupt the chemical, physical and biological integrity of the aquatic
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RESPONSE TO UNITED STATES ENVIRONMENTAL PROTECTION AGENCY, Page 2

4. We agree that the Draft 404 Evaluation Report and DEILS inadequately
described the existing shoreline in the vicinity of the Brookley Expansion
Area. Further investigations of the manmade land area has revealed that about
70 acres of marsh have voluntarily established along the shoreline. Plant
species mainly include Panicum sp., Phargmites communis (common reed),
Hydrocotyle umbellato (pennywort), Iva frutescens (marsh-elder), Myrica
cerifera (wax myrtle), Quercus nigra (water oak), Zizania aquatica (wild
rice), Spartina patens (salt meadow hay), Silax nigra (black willow), €ladium
jamaicense (saw grass), Baccharis halimifolia (groundsel tree), and Typha
latifolia (common cattail). A large part of the wetlands area has been
significantly disturbed by trash dumping and fill activities. Construction of
the proposed Brookley Expansion area disposal site would eliminate this wet-
land area. The recommended plan provides for a marsh establishment program
which will offset the wetlands loss. The 404 Evaluation Report and EIS have
been expanded to discuss the loss of wetlands and mitigation.

5. Results of model studies indicarte that construction of the upper bay
disposal area would not be expected to significantly affect salinity gradients
since the same general changes in salinity occurred with or without the
Brookley Expansion area inplace. Further model studies are needed to assess
speciiic changes caused by the 55-foot deep channel and determine mechanisms
for offsetting adverse impacts. See response to Tomment 1.

6. As can be seen from the details in the Technical Report and EIS, the
proposed plan was chosen through an extensive planning process including
consideration of the EPA 404(b) Guidelines and other laws, regulations, and
executive orders which require an account of economic and other factors, as
well as protection of the environment. All of the topics mentioned in your
comment are discussed in the EIS and 404(b) Evaluation Report. These
documents recognize the significance of the project impacts and the
recommended plan provides features to offset the adverse impacts.
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ecosystem, etc., should be avoided." It should be recognized that the
1,710 acres of shallow water ecosystem which are eliminated by the
construction of the Brookley Disposal Site represent a significant dis-

{ ruption of the physical and biological integrity of the acquatic eco~
system of Mobile Bay. Similarly, Section 230.4-1(a)(l) states that from

a national perspective, the degradation or destruction of aquatic re-
sources by filling operations in wetlands is considered the most severe
enviromnmental impact covered by these guidelines. You should assess

the impact of either the specific or cumulative reductions. (2) Mavoid
discharge activities that significantly disrupt the food chain including
alterations or decrease in diversity of plant and animal species.” It

is acknowledged in Section 4.44 that changes in salinities will be widespread
and affect almost every environmental feature in the bay. Also, eliminat-
ing significant portions of shallow bay bottoms will have a detrimental
effect on shrimp and fish which constitute the base of the fsunal cusmponeat
. of the trophic web.

CAir quality problems already exist in Mobile County to the point of violat-
ing ambient air gquality standards. It can be expected that the increase
Tin truck and rail traffic and the secondary expansion which will take

place as a result of the project will further degrade air quality unless

a concerted effort is made to effect a solution. The Final EIS should
detail what efforts will be made to avoid standards' violations.

[1f this channel deepening project is undertaken, we prefer the Gulf

Disposal Plan, i.e., all material deposited in the Gulf. Although this
method is not without its own adverse impacts, we believe the Gulf of

Mexico has a better capacity for assimilating the huge amounts of materials
involved than does Mobile Bay. This contention was expressed in our letters
of October 24, 1974, and November 22, 1975, as well as by my statement at
the July 31, 1979, Public Meeting. We also believe that additional modeling
studies should be conducted to determine the effect of the channel deepen-
ing on water quality before the project is dinitiated. We are especially
£3poncerned about potential impacts to shellfish and their harvesting.

We recognize the desire on the part of State and local authorities for
optimum development of port facilities, but we also feel that for every
benefit to be derived there are environmental costs that must be considered.
In this instance, we believe the environmental costs or damages are of
sufficient magnitude to warrant offshore disposal. Similarly, maintenance
material from the Theodore Industrial Channel should be taken to the Gulf
after the Theodore Disposal Island is filled to capacity.

a rating of ER-2 was assigned, i.e., we have envirommental reservations
to the facility and additional data are required.

Sincerely yours,

A O A

ohn C. White
Regional Administrator
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RESPONSE TO UNITED STATES ENVIRONMENTAL PROTECTION AGENCY, Page 3

7. Construction of the project would not be expected to cause any viclation
in air quality standards. Sufficient regulatory controls are availabe to the
Environmental Protectiocon Agency and other State and local agencies to limit
air pollution resulting from economic¢ growth in the area.

8. We agree that your position for total gulf disposal is well documented.
Total gulf disposal is considered bv most enviroamental agencies to be the
preferred alternative for the Mobile Harbor modifications. The EIS has been
expanded to better address your position.

As you are aware, the EPA, Washington, has concurred in our selection of
potential offshore disposal areas. Next detailed site specific evaluations
will be conducted. The EIS has bzen expanded to include a discussion of the
correspondence with EPA and proposed future offshore studies.

As noted in the EIS and response to your comments numbered 2 and 3, further
model studies would be needed for the 35-foot deep channel,

The long~term plan for Theodore Ship Channel, presently being constructed,
provides for disposal of maintenance material in the bay island disposal area.
Further studies would need to be conducted to determine the location for
placement of maintenance material after the island is filled to capacitv.
These studies are not warranted at this time.

3. Additional information has been added where appropriate and the final EIS
is considered to be adequate.
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United States Department of the Interior

OFFICE OF THE SECRETARY

Southeast Region / Suite 1812 . / Atlanta, Ga. 30303
Richard B. Russefl Federal Building
75 Spring Street, 5. W,

AUG 31 [T
ER-79/615

| ML

District Engineer

U.S. Army Corps of Engineers
Post Office Box 2288

Mobile, Alabama 36628

Dear Sir:

We have reviewed the draft environmental statement, technical report and
other pertinent papers (combined) for Mobile Harbor, Mobile and Baldwin
Counties, Alabama, and offer the following comments.

General Comments

-
The Fish and Wildlife Service views these documents as inadequate 1in
their consideration and identification of fish and wildlife impacts.
Modifications of the existing project, as well as the selected plan,
are needed to reduce adverse impacts on fish and wildlife resources

within the Mobile Bay area.

Dredging and spoiling associated with the construction and maintenance

of the Mobile River channel have resulted in extensive fish and wild-

1ife habitat damages in the upper bay and Mobile Delta. Page C-13,

Paragraph 24 of the Technical Report states in part, " . Since incep-

1 tion of the Mobile Harbor project, 1,287 acres of marsh and bottomlands
adjacent to Blakeley and Pinto IsTands have been filled. McDuffie Island

and Little Sand Island were also formed by deposition of dredged

material utilizing an additional 485 acres of marsh and bottomlands."

To date, no mitigation has been provided to replace these 1,772 acres

of wetland losses. In addition, approximately 3.8 million cubic yards

of maintenance spoil material are annually disposed over 20,000 acres

of water bottoms adjacent to the bay channel. This method of disposal

has altered the natural physical, chemical, and biological conditions

of this valuable estuarine system. The Fish and Wildlife Service has

often stressed the need for environmentally sound methods of spoil

disposal. Deep gulf disposal appears to be a long-term soluticn to

the continuous spoiling problems and is preferred over spoiling in the

open bay and other wetland habitats.
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RESPONSE TO THE US DEPARTMENT OF THE INTERIOR, Page 1

1. The recommended plan does not include mitigation features for fish and
wildlife losses from past modifications and malntenance of the Mobile Ship
Channel since the Mobile District Corps of Engineers does not have authority
to provide mitigation for the existing project. However, mitigation features
have been included for future modifications to the project under the recom=-
mended plan. Mitigation for the proposed plan was developed considering
in-kind replacement of losses and based upon input from the Fish and Wildlife
Service and other environmental agencies at various workshops and meetings and
other coordination.

Your recommendation concerning gulf disposal has been taken into consider~
ation. As discussed in the EIS, the recommended plan provides for offshore
disposal of a large portion of the new work material and all future wainte-
nance material from the modified channel. The problems with open bay disposal
of the large quantities of material would be related more to physical alter-
ation rather than chemical or biological impacts. This has been demonstrated
through studies coanducted by the Army Waterways Experiment Station and the
Mobile District Corps of Engineers. Present disposal of maintenance material
in the bay is considered to be well wirhin the resiliency of the estuarine
system. This is discussed in more detail in the EIS, filed with the
President's Council on Environmental Quality in March 1976, for maintenance of
the existing Mobile Harbor Ship Channel.
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A resolution by the Public Works Committee of the U.S. House of
depresentatives adopted June 24, 1975, authorized this study to
determine if modifications of the existing project were needed.

In accordance with this directive, the Fish and Wildlife Service
believes that the project should be modified to provide for adequate
measures to mitigate thes~ extensive wetland losses. Recommendations
to replace these wetlands will be provided in their forthcoming Fish
and Wildlife Coordination Act report.

Each of the four proposed alternatives recommends deep gulf disposal

as a major method for removing new work and maintenance dredge material.
However, the selected plan (Br- kley Expansion and Gulf Disposal Plan I
(modified)), requires that ove: :,700 acres of productive shallow-water
bottoms and 10 acres of tidal marshes be filled to provide additional
port facilities. These marshes and water bottoms provide vital snawning
and nursery habitat for a majority of the fishes that inhabit the Alabama
coastal zone.

[The Service believes that port expansion needs covld be satisfied

without destroying valuable fish and wildlife habiat. Several hundred

acres of diked spoil areas are located on Blakeley, Pinto, and McDuffie

Islands. These spoil sites are currently projected to be filled to

capacity by the time proposed project modifications are scheduled

E‘for construction. Further studies should be conducted to determine

the feasibility of using these and other areas for port expansion in

Tieu of filling shallow-bay waters and tidal marshes, The Theodore

| Industrial Park should also be utilized for additonal port requirements.

Furthermore, we do not believe that the filling of 1,700 acres of shallow-

l‘water bottoms and 10 acres of tidal marsh can comply with Presidential
Executive Order 11990 {Protection of Wetlands) when other jess damaging

alternatives are feasible.

[An Environmental Quality (EQ) Plan, as required by Principles and
Standards, was not developed for this project. The “Channel Widening”
alternative was initially identified as the EQ Plan as described on

page D-31 of the Technical Report. However, this alternative was later
identified as the "least environmentally damaging plan" as described on
page D-69 of the report. Since an EQ Plan was not developed, trade-offs
between EQ and National Economic Development {NED) objectives as outlined
under Principles and Standards were not conducte . in development of the
select~ . alternative.
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