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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, ALABANIA 

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 thP River and Harbor Act of 

20 May 1826 by the U.S. Congress. During the period 1826 to 1857, a 

channel IO feet deep was dredged through the shoals in Mobile Bay 11p 

to the city of ~!obi le. Subsequently, further mc,difications to the 

channel w"re authorized and the origi:tal Federal project was enlarged 

by the addition of the Arlington, Garrows Bend, and Hollingers Isl8.nd 

Channels within the bay, a channel into Chickasaw Creek from the 

~1obile River, arid maintenance snagging in Th,-ee Mile Creek.. The most 

recent main channel 1nodificat ion to be constr,1cted was authorized by 

the River and Hdrbor Act of 3 September 1954 and provided a 40-foot 

d;epth and 400-foot width in Mobile Bay to t'·e mouth of Mobile R l ver 

and a 40-foot depth in .'labile River to th" highway bridge, the "1idth 

varying from 400 to 775 feet. The 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 Centre "t, 

authorized a 40- by 4 0-foot channel, branching from the main sh1p 

channel and extending through a land cut to the Theodore Industrial 



Park. The Theodore Ship Channel was reauthorize( in the Water 

Resources DeveL,pI:1ent Act of 1976 and construction was initiated 

23 October 1972 on the barge channel extension and 9 April 1979 on the 

deep draft cha··,wl. Recent <:hanges in both vessel characteristics and 

commodity movements indicate that modifications to the har~or are 

necessary to maintain efficient, safe and economical operations. 

Hence, this study was undercaken to determine the need and jusrifica

tion for modifying the existing project. The study area is shown on 

Plate l. 

STUDY AUTHORITY 

Respondlng to the problems cited abov0 and recognizing the 

national economic importance of deep-draft ports and ti,eir facilities, 

the Public Works Committee, United States 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. 

SCOPE OF THE STUDY 

This study considered the need for modifications to the existing 

Federal project at Mobile Harbor, including the authorized impro·,e

ments for the Theodore Ship Channel, to accommodate present and 

prospective commerce. Plan8 were formulated to meet both identified 

navigation needs as well as other water-related probl~ms. chrough a 

screening process, the better plans were identified and associated 

costs and benefits the~efor were estimated. An assessment was also 

made of the economic, envinmmental and social impacts of the alterna

tive plans. Depth and detail of the study were commensurate with the 

level ~f consider~tion 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~ ~•10wn on 

Plates l through 5. 

STUDY PAKTICIP ANTS AND COORDINATION 

The Corps of Engineers was responsiblt> for the conduct and coordi

nation. of the study, the formulation of plans, and the ~·reparation of 

this feasibility report. The study was coordinated with appropriate 

Federal, State and local agencies, includiag the U.S. Fish and Wild

life Service, Er ·t-(':unental Protection Agency, National Marine 

Fisheries Service, Alabama State Docks Department, Alabama Development 

Office, Alabama Coastal Area Board, Alabama Department of Conservation 

and Matural Resources, and the South Alabama P.egional Planning 

Co111111ission. The Dis~-ict Engineer formed the Mobile Harbor Advisory 

Committee. Tuis committee re,:resented the varied interests in ~''" 

local area and offered an objective review of data and study results. 

In addition, public meetings 1o1ere held on 25 April 1967, 22 Jinuary 

1974, 12 November 1975, 2Z November 1976, and on 31 July 1979 to give 

interested parties an , portunity to express their views and opinions 

regarding the proposed modifications. Additional works~~p meetings 

were held with interested Federal and State agencies and individuals 

to address specific study needs and issues as they arose. Also, a 

technical Co111Il1ittee WiiS fot111ed in J~ne 1971 of State and <ederal 

agencies to analyze dredging in Mobile Bay and conduct a baseline 

environmental study. Their final report was published in July 1971. 

OTHER STUDIES 

Ten reports have been prepared on ~obile Harbor. ~he first was 

printed as House Docw::ient NU111ber 1763, 64th Congress, 2d Session. Tite 
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following reports are the most recent ones, beginning with the report 

that recommended the existing Federal project dimensions. 

The report published as House Document Number 74, 83rd Congress, 

1st 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 Cochrane 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. ni.e improvements were 

completed in 1965. 

As noted earlier, studies to consider additional Federal modifica

tions for Mobii~ Harbor were authorized in 1965. At the request of 

local interests to expedite consideration for Federal development of 

the Theodore Ship Channel, the Chief of Engineers authorized an 

interim report limited to consideration of those improveaents on 

6 ¥.arch 1968. Pursuant to an interim report rec~ndation, Senate 

Public Works Committee on 16 July 1970 and the House Public Wo~ks 

Committee on 15 December 1970, under provisions of Section 201 of the 

1965 Flood Contra! 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 at 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 improvement. 'nl.e modified plan was 

reauthorized by the Congress in October 1976 and construction is 

currently being performed. 
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THE REPORT AND STUDY PROCESS 

This report has been arranged as a main report with five appen

dixes. Tite main report is a nontechnical presentation of the feasi

bility study for conaidered 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 l 

through 4 present the Draft Environmental Impac~ Statement, the 

Section 404(b) Evaluation, the pertinent correspondence which repre

sents the Public Views and Responses, and the Fish and Wili, Ue 

Coord1nati•>n Act Report, respectively. Appendix 5 presents the 

techr,ical support data for material discussed in the main report • 
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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 

r,utput of goods and services and improving national economic effi

ciency. EQ is to be enhanced by the management, conser.,.s.rlon, preser

vation, creation, restoration, or improvement of the nation's :.atural 

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 AetiTities. 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 
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employed by manufacturing industries closely allied with or dependent 

upon the port and related waterways. An additional 2,800 persons were 

e~ployed 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 1960 to 1970 from 121,400 to 123,100. These 

figures reflect the impact on the area of che p~aseout of Brookley Air 

Force Base in the mid-l960's. In 1970 the whole~ale 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 million 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. 

E•ployaent and Inco.e. 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 $2,501. Although 

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

by an integrated network of highway, air, rail, and water transporta

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 trangportation are 

available 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, ether 

marine terminal facilities, and industries near 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 ent<ance of the bay, northward into the Mobile River. Barge traf

fic in 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-Torubigbee River project is 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 Mobile Harbor was 

authorized by Congress in 1826. Since that year numerous modif ica• 

tions and extensions to the harbor channels have been authorized and 
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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. 

• A 40-foot channel in Mobile River to the highway bridge, the 

width varying from 500 to 775 feet. 

• 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. 

•A turning basin 40 feet deep, 2,500 feet long, and 800 to 1,000 

feet wide, opposite the Alabama State Docks. 

• 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 ar;o 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 Mobile River. 

Maintenance of the Federal project consists of discharging the 

material dredged by hydraulic pipe] Lne 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 ~obile 

River is currently being placed in approved disposal areas adjacent to 

the river. 
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The Alahama State Docks operate 2 bulk tenninals and 26 general 

cargo berths above the Bankhead and Interstate IO 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 Oil Corp., Citmoco Service, Inc., Ch"vron Asphalt Company and 

Mobile Bulk Terminal, Inc. These termiP.als above the tunnels will not 

be affected by the channel improvement hecause of the limited depth of 

the tun.nels. 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 6,0CO 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, iounedi

atelysnorth 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

draf t 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 immedintely 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 oil are located at Magazine P.Jint 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 M0,ile 

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 Rai.1-

way, Alabama State Docks Department, performs switching service 

between the State Docks and industries along 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. C'iis improvement will include the 

construction of a new truck•'· .ad scales, a 40,000 bushel per hour 

elevator lef. <' 40,000 bushe~ c'c•r hour grain cleaning system, and a 

digital weigt.• ng system.. Combined, they will allow grain to move 

through the elevator at twice the ,o ·esent rate. A recently completed, 

$6.0 million annex to the elevatJr will double the throughput of grain 

from rail/truck/barge to ship. Otl·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 
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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 abc'1t 5.0 to 6.0 million 

short tons per year. The Alabama State 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 3ystem, unloading towers, 

installation of dust control system, construction of new pile walls, 

extension of the conveyor system, and construction 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 10-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 movem~nts has 

been in the export of coal and coastwise shipments of crude petroleum. 

Trips and drafts of vessels nsing 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 Say'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 kno"11 as 
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PHOTO COURTESY 
Al.AB.A.L4A ST .. TE DOCKS DEPT~ 

FIGURE 1 - OVERALL VIEW OF TERMINAL FACILITIES AT THE PORT OF MOBI .E 
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PHOTO 'C9URTESV 
ALABAMA STATE DOCKS DEPT. 

FIGURE 2 - AERIAL VIEW OF GENERAL CARGO TERMINALS 
OWNED AND Oi"ERATED BY THE ALABAMA STATE DOCKS 
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FIGURE 3 - AERIAL VIEW OF THE PUBLIC GRAIN ELEVATOR 
OWNED ANO OPERATED BY THE ALABAMA STATE DOCKS 
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AL A.BA.MA ST ATE 00 CK.S OEP T, 

FIGURE 4 • AERIAL VIEW OF THE BULK HANDLING PLANT (TIPPLE) LOCATED AT 
THREE MILE CREEK OWNED AND OPERATED BY THE ALABAMA STATE DOCKS 



PHOTO COURTESY 
ALABAMA 9T ... TE DOCKS OEPT. 

Y.'IGURE j - McDUFFIE ISLAND COAL TERMINAL LOCATED f,T MOUTH OF MOBILE RIVER 
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FIGURE 6 - STACKE.R·RECLAIMER USED TO TRANSFER COAL FROM 

RAIL/BARGE TO SHIP AT McDUFFIE COAL TERMINAL 

:P'HO TO: ·cou .. T l:SY 
AL.AaAlvtA STA·TE DOCKI DE"'T' 
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A.1..ABAMA STATE DOCKS DEPT. 

FIGURE 7. • BARGE UNLOADING FACILITY AT McDUFFIE COAL TERMINAL 



PttOTO COURTESY 
AL.AAAM.il. STATE OOCK!I OEPT. 

FIGURE 8 • VESSEL LOADING COAL AT McDUFFIE COAL TERMINAL 
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• LAND RECENTLY 
PURCHASED 

DRAWJNfOi. COURTESV 
ALA.BA.MA. STA.TE DOCKS DEPT. 

FIGURE 9 • LAND RECENTLY PURCHASED BY THE ALABAMA STATE DOCKS 
TO BE USED FOR PORT EXPANSION 
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the Republic of Alabama until it became a part of the Confederacy. 

'!obile was an impor:tant 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 

sti l1 domina11t. In 1923 the Alabama State Docks opened at the port 

and increased the cHy's importance as a shipping center. Today the 

area is experiencing a11other surge of growth as the popularity of the 

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

a like. 

Although the Mobile Standard Metropolitan Statistical Area (SMSA) 

is comprised of two counties, ~labile and Baldwin, 52 percent of the 

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

In 1970 the Mobile SMSA had a population of 376,690 of which 72.2 

percent were white and 51. 9 percent 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 untversity, two junior colleges, 

and a mix of vocational, technical and training schools. 

The education level of Mobile SMSA in 1970 closely parallels the 

State level; however, both lagged 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 one to three years of college and 7.7 

percent completed four years of more of college. 
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Historically the bay has been a focal point for people living in 

the area. A question which draws interest and opinions from the 

region's citizens is how to best utilize and yet protect Mobile Buy. 

The business COllUllUnity is a force for economic development in the areo 

and regards the bay as an economic asset to be developed. The envi

ronmental action groups warn that development without regard for the 

ecological ramifications could lead to the degradation of the bay and 

a loss for all interests. 

Natural Resources. Mobile H~rbor is at the mouth of Mobile 

River where it enters the northwest extremity of Mobile Bay. TI1e city 

of Mobile, located about 150 miles east of New Orleans, is on the west 

or right bank of the Mobile River near its mo~th. 

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 

C<mtinental United States enters Mobile Bay from a drain;:o.ge area 

covering 44,000 square miles. 

The shape of Mobile Bay (L-shaped) is significant in regard to tne 

movement of water and sediment by both tides and wind. The long axis 

of Mobile Bay, as a continuation of the upland river flood plain ~nd 

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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Inc1rning tidal waters enter through the main pass between Dauphin 

Island a11d Mobile Point peninsula. The current is deflected ro the 

east of t'1e entrance and then gradually swings back to the west, 

finally fl1wing northward with the development of eddies in Bon Secour 

3'1y. 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 

conrinues to uove down the bay even during flood tide. The circula

tion pattern i.s much simpler a': ebb tide. The water in the entire bay 

moves predomi11anr ly south i_11 a general ciockwise 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 1.5 feet at the 

head of the bay to 1.2 feet at the entrance. Since Mobile Bay is long 

and fairly wide, the tides are often overcome or accentuated by local 

winds. 

Mobile Bay is 31 miles in length (not including 12. 6 miles of 

delta) and has an average width of 10.8 miles. Within the estuarine 

zone, including the lower Mobile Delta, are 6,224 acres of tidal 

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 bO 

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 mai::lly in 

the surface portions of the water column. 
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The geomorphic characteristics of the Mobile Bat <>stuarlne systecn 

are due to the processes of sediment deposition and erosion rh;tt have 

altered the estuary during its 3,500-year historf. ~n annual aver~ge 

of 4.7 million tons of suspended sediment and an unknown quantity of 

bed load are currently being transported into the estuary. About I. 4 

million tons pass through the estuary and are deposited to the sc•ut h 

and west of the tidal inlet. Most of the fine-grained sediment from 

the Mobile Bay system is deposited to the south and S•)uthwest of ttie 

tidal inlet in response to the predominant Littoral drift. Hnwever, 

during th~ summer months, an eastward component of the littoral drifr 

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

Physically, the surface layer sediments of the ship channels in 

Mobile Bay range from sand and silt to inorganic silts and clays, most 

having the latter classification. The deeper sedirnencs are somewhal 

coarser-grained with the upper l>ay cha1.nel containing the larger 

amounts of sand. Analysis of these sediments, includir»! ph/«ical, 

chemical, heavy metals, bacteriologicalt and pesticides concentration 

are discussed in detail in Appendix 5, Section B. 

lkology and Envirolllllental Quality. Vei;etation iucat• j hebw the 

12-foot contour is a cornplex and diverse mixture of ~uarshA:s, barrler 

island dunes, i1nconsolidated wetland and swamps, ur~~n and industrial 

lands, and perennially submersed marlne grass beds. 

The vegetated barrier flats ac-e most evideo..t and best develuped 

along the gulf side of Dauphin Island and Fo"t 'iorgan Peninsula. Th>;> 

area offer3 a valuable resting" nestin_g, an-:! winteri.r15 hahit;;it for 

mig<atory waterfowl and shorebirds. 

Tidal marshes are 1nost ext:ensive in the ~lobi:e 0elt.3 and the 

northern shore of iiississippi Sound.. Species conposition v.aries ·l'i 
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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 fixed 

carbon to surrounding waters, nutrient removal, and sL~~m buffers. 

The aquatic environment begins at the marsh with the major emer

gent estuarine plants and continues witn areas of submersed vegeta

tion. Submersed plants carry out sever<:.L functions in aquatic envi

ronments 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 sensitiVP areas 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 slde 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 various 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 in January to about 31°C in August, while the average 

annual temperature is about 22°C. Bay salinities are generally low 

from January to 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 Lrom 30 0/00 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 avera~e about 7 mg/l. The 1-Jer limits of tolerance t; aquatic 
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organisms are sometime reached, resulting in "jubilees" which occur 

c.uring the summer, mainl; along the eastern shore. The water quality 

of the bay waters is, for the most part, of sufficient quality to 1neet 

the applicable water q;.iaJ. i ty standards. Perhaps the most significant 

problem is that of bactecial pollution which causes periodic closure 

oi the commercial prodc.cing areas. 

CONDITIONS lF NO FEDERAL ACTION TAKEN 
(WITHOUT CONDITION PROFILE) 

The without condition profile assumes the continuation of current 

trends and provides the base for the evaluation of future alternative 

impacts. Analysis of the no Federal action (No Action) 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. 

Demographic Aspects. Without-channe 1 modification project ions 

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 in 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 Jn Series "E" national projections 

prepared by the Bureau of Economic Analysis. Employment and earnin,ss 

by industry projectiuns indicate continued economic 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. Earnings by industry are expected to increase 
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TABLE 1 
PROJECTED POPULATION, EMPLOYMENT AND. EARNINGS (lOOO's of 1967 Dollars) 

FOR MOBILE SMSA, 1995-2044 

Itew 1995 2020 2044 

Total Populat le . 463,050 502,500 502,500 

Total Employmenc 182,700 204,800 204 ,800 

Total Earnings $1,925,450 $4,097,200 $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 

Hanuf acturing 432,450 853,600 853 '600 

Transport,ition, Communication 
and Pablic 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 

Govern~nent 304,200 681,900 681,900 

Source: 1972 E OBERS Projections: Re,5iOnal Economic Activity in the 

United States and Population and Economic Activity in the 

United States and Standard Metropolitan Statistical Area 

(1972), Bureau of Economic Analysis, U.S. Department of 

Commerce. 
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from $1.9 billion in 1995 to $4.l 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 earn 17 

and 21 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). 

Comaunity 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 to provide recreational and agricultural 

areas and a reserve for the protection and conservation of natural 

resources, (5) an integrated regional transportation 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 ls taken it ls 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. Economic specialization 

is expected to continue necessitating the development of specializ~d 

employees. This trend is particularly dpplicable to downtown ~obile 

which is predicted to continue as the area's center for finance, com

munications, government, and service-related activities • 

National Economic Development. Projections indicate that the 

Mobile SMSA will maintain its role as the primary business activities 
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center in the 12-county BEA region. Because of its location at the 

hub of an interstate highway, rail, and water transportation system, 

thie city of Mobile is expected to retain its position as the wholesale 

trade center for the region. It is assumed that under the "No Action" 

the rate of growtl1 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 esti'.llated cost for implementing this plan has been set at 

over $1 billion, with highway facilities in th0 Mobile urban area 

accounting for more than 90 perceilt of the total costs. Mass transit 

systems are also being considered to relieve the ever-increasing 

traffic 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 transportation 

system for the area the expansion of the existing Bates Field Airport 

may be required, as well as the location of two additional airports in 

outlying areas. The Alabama State Docks has recently purchased 143 

acres of waterfront property, rail lines, switching rishts, and other 

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 Comaerce. 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. 
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Upon completion of the Theodore Ship Channel (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 contir.aed 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 86 million tons by the year 2044. 

Completion of the Tenaessee-Tombigbee Waterway in 1986 will bring 

additional water-borne barge co""l!erce to the study area. The waterway 

is projected to carry 28 •. '. million tons of commerce during 1986 and 

34.6 million tons by 191'.JJ. Approximately 42 percent of the total 

traffic, or 11.8 million 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. 

Noise. Noise in the Mobile Harbor area results primarily from 

truck and automobile traffic and the operation of heavy machinerJ 

associated with loading and unloading at the docks. Since harbor 

activity is expected to increase without channel modification, 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, aids in the dissipation of vehicular noise • 
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TABLE 2 

ANNIJAL VOLUME Of COMMERCE MOVING IN DEEP-DRAFT VESSELS THROUGH THE PORTS OF KJBILE ANO THEODORE (1975-2044) 
(Short Tons) 

Years 

Canmodlt~ 1975 1986 1995 2000 2010 2020 2030 2035 

Convnerce for Port of Mob I le 

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 
Copper Ore 13,000 15,000 16,000 20,000 24,000 28,000 31,000 
Bauxite 1,872,000 2, 6 71, 000 2,781,000 2,840,000 2,984,000 3, 172,000 3,507,000 3,550,000 

"hnlna 664,000 939,000 1,081,000 1,409,000 1, 836,000 2,265,000 2,524,000 
Manganese Ore 45,000 188,000 223,000 243,000 266,000 337,000 392,000 423,000 
Ferro-Phosphorus 44,000 59,000 79,000 89,000 124,000 175,000 252,000 302,000 
F erro-S I I I con 22,000 26,000 26,000 32,000 36,000 45,000 46,000 
Scrap Iron 133,000 349,000 403,000 433,000 490,000 553,000 622,000 656,000 
Coal 3,116,000 18,267,000 20,208,000 21,451,000 2 • "jl ,000 21,451,000 21,451,000 21,451,000 
Coke 55,000 74,000 98,000 112,000 155,000 218,000 315,000 376,000 
Grain 1, 989,000 3,740,000 5,442,000 6,518,000 6, 815, 000 7, 136,000 7,476,000 7,652,000 
Petrole1111 (lnol. Crude 01 ll 2, 701,000 3,605,000 4,544,000 5,067,000 6,261,000 7, 739,000 9,574,000 1o,110,000 
Commerce thru Gen. Cargo Terms. 1,401,000 1,810,000 2,314,000 _d.,577,000 3, 174,000 3,916,000 4,aos,ooo 51 250,000 
Subtotal 16, 143,000 36,853,000 42,928,000 46, 719,000 50,493,000 54,995,000 60,347,000 63, 512,000 
Misc. Cclmnerce C3ll> 536,000 1,1051000 1,2881000 1,402,000 11 515 1000 11650,000 118101000 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 

Commerce for Theodore 

Manganese CT e 548,000 :26,000 825,000 1,011,000 1,200,000 1,369,000 1,48:3, 000 
Ferro Al I oys 54,000 71,000 81,000 99,000 116,000 133,000 142,000 
Steel Bi ! iets 111,000 160,000 187,000 251,000 312,000 373,000 404,000 
Cement 958,')()(J 1,350,000 1,568,000 2, 147,000 2, 725,000 3,303,000 3,592,000 
Refined Petrole1111 Products 1, 129,;JOO 1,445,000 1,620,000 2,129,000 2,639,000 3,149,000 3,404,000 
Crude 01 l ~6:.,ooo 11,564,000 11,564,000 11,564,000 11,564,000 11, 564 ,000 11,564,000 
Total for Theodore 14,:.64,000 15,316,000 15,845,000 17,201,000 18,556,000 19,911,000 20,569,000 

Total for Mob II e and Theodore 16,679,000 n,332,000 59,532,000 63,966,000 69,209,000 75,201,000 82,068,000 66,006,000 

• 

2044 

10,475,000 
31,000 

3,550,000 
2,524,000 

423,000 
302,000 

46,000 
656,000 

21,451,000 
376,000 

7,652,000 
10, 770,000 
51250,000 

63,512,000 
1,9051000 

65,417,000 

1,463,000 
142,000 
404,000 

3,592,000 
3,404,000 

11,564,000 
20,589,000 

66,006,000 
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TABLE 2 

ANNUAL VOLUME OF COr+IERCE MOVING IN DEEP-DRAFT VESSELS THROUGH THE PORTS OF MOBILE AND THEODORE (1975-2044) 
(Short Tons) 

Years 

Canmodlt~ 1975 1966 1995 2000 2010 2020 2030 2035 

COl'lln&rce tor Port of Mob I le 

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 
Copper Ore 13,000 15,000 16,000 20,000 24,000 28,000 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 
'-I 1111 i na 684,000 939,000 1,081,000 1,409,000 1,836,000 2,285,000 2, 524 ,000 
Mangan~se Ore 45,000 188,000 223,000 243,000 286,000 337,000 392,000 423,000 
Ferro-Phosphorus 44,000 59,000 79,000 89,000 124,000 175,000 252,000 302,000 
F erro-S I I I con 22,000 26,000 28,000 32,000 38,000 45,000 48,000 
Scrap Iron 133,000 349,000 403,000 433,000 490,000 553,000 622,000 658,000 
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 
Coke 55,000 74,000 98,000 112,000 155,000 218,000 315,000 378,000 
Gra In 1,989,000 3,740,000 5,442,000 6,518,000 6, 815, 000 7,136,000 7, 4 76, 000 7,652,000 
Petrole1111 (ln:I. Crude Oi I) 2, 701,000 3,605,000 4,544,000 5,067,000 6,261,000 7, 739,000 9,574,000 IO, 770,000 
Connerce thru Gen. Cargo Terms. 1,401,000 1,810,000 2,314,000 ~ 3, 174,ooo 3,916,000 4,8o5,ooo 51250,000 
Subtotal 16, 143,000 36,853,000 42,928,000 46,719,000 50,493,000 54,995,000 60,347,000 63, 512,000 
Misc. eo......-ce C3Sl 536,000 1, 105,000 1,2881000 1,402,000 1,5151000 1,650,000 11510,000 1,905,000 
Tota I for Port of Mob I I e 16,679,000 37,958,000 44,216,000 48, 121,000 52,008,000 56,645,000 62, 157 ,000 65,417,000 

C001n&rce for Theodore 

Manganese Ore 548,000 ~26,000 825,000 1,011,000 1,200,000 1,389,000 I, 483, 000 
Ferro A I I oys 54,000 71,000 81,000 99,000 116,000 133,000 142,000 
Steel Bi; lets 111,000 160,000 187,000 251,000 312,000 373,000 404,000 
Cement 958,1)0:.0 1,350,000 1,568,000 2, 147,000 2, 725,000 3,303,000 3,592,000 
Refined Petrole1111 Products I, 129,JOO 1,445,000 1,620,000 2,129,000 2,639,000 3,149,000 3,404,000 
Crude 011 ~6<,000 11,564,000 11,564,000 11,564,000 11,564,000 11,564,000 11,564 1000 
Total for Theodore 14,:.64,000 15,316,000 15,845,000 17,201,000 18, 556, 000 19,911,000 20, 589,000 

Total tor Mobl le and Theodore 16,679,000 ~2,332,000 59,532,000 63,966,000 69,209,000 75,201,000 82,068,000 86,006,000 
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2044 

10,475,000 
31,000 

3,550,000 
2, 524,000 

423,000 
302,000 

48,000 

658,000 
21,451,000 

378,000 
7,652,000 

10, 770,000 
5,250,000 

63,512,000 

1,905,000 
65,417,000 

I, 483, 000 
142,000 
404,000 

3,592,000 
3,404,000 

11,564,000 
20,589,000 

86,006,000 
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Air Qaality. Even if no Federal action is taken, the study area 

will continue to experience a level of growth. Therefore, 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 ~over the twenty-year period 

from 1975 throi:bh 1995, and will indicate the ambient air levels 

resulting from this incr~ased growth. It will then determine what, if 

any, additional 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 are&'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 area~ 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 Counly becoming more attractive to 

residential development. 

A survey conducted for the South Alabama Regional Planning C~mmis

sion indicates that, while there is a high demand for apartments in 

the city of Mobile, the greatest demand is for single-family dwelling 

units. The Planning Commission has established a numb,r 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. 

Diaplaceaent of People. As previously stated, the Mobile Harbor 

area is expected to require additional dock facilities without regard 

to deep-draft navigation improvements in the Mobile Ship Channel. 

There is 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 

is not expected to affect the displacement of residential dwellings. 

Ae•thetic Values. Assuming no Federal action is taken, 

aesthetic values in the project area are expected to undergo ch.inges 

as the region responds to the need for industrially developed land and 

expanded harbor facilities. This expansion can be expected to red~ce 

the amount of open-space lands and to render the area less desirable 

for recreational activities. 

Co.au.nity Cohe•ion. 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 t.his decision while others would regard 

rejection of harbor improvements as a blow to the economic well-being 

of the study area. 

Bi•tory and Archeolo&Y• A decision not to implement the modif i

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 U•e• 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 built-up uses. This trend is expected to con

tinue even with no additional harbor improvements. The bulk of :iew 

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. n.erefore, industrial g·:v'.Jth is 

projected to expand primarily along upper Mobile Bay, nor~h along the 

Mobile River, and south in th•> Theodore Industrial Park. Concomitant 

commercial development is expEcted to occur in tht ~<eas 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. 

Project~d Iecreation Uaes. At present the general project area 

provides 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 

opportt•nities for the outdoorsman. Also, increased barge and deep

draft vessel traffic associated with economic growth and the 

Tennessee-Tombigbee Waterway may interfere with some water-oriented 

activities. 

EuT:ironaental Effects. Some ecological trends occurring today 

can be expected to continue even without the structural modifications 

under consideration for the Mobile Ship Channel. The profile of 

existing conditions for Mobile Bay, outHned 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 

indl.cators of this condition are the "jubilees" and the annual closure 

of the bay to the harvest of oysters. However, such events have been 

recorded slnce early historical development ln ,-he 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 would 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 reach is currently 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 docu

mented. Applicable studies to date indi-::ate 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 altered. nie 

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, signifi~ant recovery and utilization 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 material placed in open 

water stabilizes within a nine-month period and then becenes difficult 

to resuspend because of the high concentrations of clay particles. It 

was also concluded from the study that turbidity produced by dredging 

is transitorJ 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 

fish. This effect is also minimized in Mobile Bay by the high natural 

state of turbidity. 

Water quality is also affected by the high chemical and biochemi

cal. oxygen demands associated wit"h finely sorted channel sediments. 

Resuspension of these sediments results in a temporary reduction in 

dissolved oxygen. The channel sedime~ts contain moderately high 

concentrations of several trace elements. Windo~ (1973) concluded 

that dispersion of the sediments by dredging was no~ followed by metal 

release of any significant quantity, except possibly in the case of 

zinc and iron. It 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 c~signed 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. In 1974 surface 

layer sediment samples were collected from 27 stations in the Mobile 

Ship Channel to assess the effects or 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, diEsolved phosphorus, and total 

organic carbon most often demonstrated a potential to be released into 

the water col~mn. It was concluded, from a nutrient standpoint, that 

the release of the constituents would not be expected to create 

adverse water quality conditions in unconfined areas of Mobile Bay. A 

scave~ging t~end was noticed for metals in most of the samples 

analyzed, resulting in lesser concentrations 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 cadmium, 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 resulted in a buildup of the 

sea bottom. The process generates large clouds of suspended solids 

upon deposition. The time required for the induced turbidity to dis

sipate has not been specifically documented, but it is considered to 

be less than one day. Solid material from the dumping action traps 

and smothers many organism.~ living in and traveling through the water 
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column above thP dumping grounds, as well as bottom organisms. Fish 

are frequently seen jumping from the water within the area of the 

turbid water. It is not knot'Il whether they are being pursuea by 

larger predators and have sought ~aver within the turbid water or if 

they are jumping to avoid the increased turbidity. 

Since both Sand and Dauphin Islands are presently experiencing 

some erosion problems, it 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 d1edges with 

this capability becpme 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 ,.-ith 

approximately 7% silts and clays. The silts aud clays are responsible 

for the turbidity increases during the loading and unloading of the 

hopper dredge. 

Disposal of dredged material along the Bay channel is though[ to 

have modified circulation patterns 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 shoaling and spoil from the 

channel have dammed most of the bottom water on the eastern side of 

the bay preventing its regular exchange with the glllf. Organic matter 
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and woody debris accumulate in these sinks, and bacterial de~~mposi

tion of this organic matter during summer when waters are stratified 

causes oxygen depletion in bottom waters of the sinks which, under 

certain conditions, may move shoreward causing a jubilee. The mor

tality caused by this phenomenon has not 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 

thoug~:t. There has been a buildup 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 involved in initial dredging alone. Consequently, it is 

considered that the lighter maintenance material does not accuffiulate 

but is redistributed by wind, wave, and tidal action. Disposal opera

tions in the lower bay have not resulted in a signlf icant 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 existing 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 present 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 Coacern•· 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 agencies and oth~r civic bodies, navigation 

interests, industry and local interests concerned with port 

development. 

Proponents at the public meeting requested that the Federal proj

ect for M0bile Harbor be modified to 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 that the turning 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. 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 50-foot depth in 

the main Mobile Harbor channels. No opposition was expressed to 

improvement 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 res•;lt from the 

implementation of any channel improvement. All alternatives consid

ered at this stage of the planning process were related to a 50-foot, 

deep-draft channel with commensurate widths, anchorage basins, 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 citizens either spoke or 

wrote letters in favor of the project. However, several Federal and 

State agencies, 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 included 

the necessity or desirability of deepening Mobile Ship Channel, the 

potential environmental degradation of the bay and environs 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 also from the 

existing physical bay model. 

~eaource Management Reeda. The existing 40- by 400-foot 

~avigetion channel into Mobile Bay presents constraints to the 

efficient movement of commerce into Mobile Harbor and the use of 

larger, more economical vessels in this commerce. Currently, liquid 

and dry bulk carrlers with dead weight tonnage ranging up to 88,000 

tons, widths in excess of 128 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 with concomitant 

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, especially 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 Depart~ent 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 ci turning basin 2 miles up river opposite the 

Alabama State Docks. 

Vessels calling at the Port of Mobile must wait their turn for 

their designated berth, at a terminal not in use, or anchor in the 

Gulf of Mexico. The lack of in-port anc-horage areas prevents eff i

cient utilization of the terminal's and hamper's overall port opera

tions. The deficiency creates particular problems for the vessels 

awaiti~g berthing space at t~e liquid, dry bulk, or container termi

nals, that are too large to utilize unoccupied general cargo berths. 

An additional factor is the need for an anchorage as a matter of 

safety. There is currently no place in Mobile Harbor, away from 

terminal facilities, to anchor a ship that is broken down, or that 

presents a potential hazard or safety problem. 

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 in 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 
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deposited in open-water disposal areas along the channel within Mobile 

Bay. Due to environmental 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 continu~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 Mobile Bay is 

that of shoreline erosion. The shoreline around the bay varies from 

very stable to erosion rates in the order of ~gnitude 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 estuary. 

The above resource management needs (problems and opportunities) 

and other related needs constitute the basis 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 associated effects on the 

ecology, and social 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 minimize the adverse effects of the considered improvements. 

PLA?'.NING 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 objectives for the study. 

The data developed will be analyzed as a basis for translating needs, 

opportunities, 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 efficiently and safely accommodate the larger 

vessels desiring to call at the port. To fully achieve these ends it 

is necessary to wirl@n and deepen the ship channels, and to provide 

additional turning and anchorage basins. Also sought is a long-range 
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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 plan- ng objectives were applied in the first stage 

of the plan formula· process. 

• More efficient and safe movement of existing and projected 

commerce by deep-draft vessels. 

• Maintain and enhance environmental quality. 

• Compliment regional goals for development of water and related 

land resources. 
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FORMULATION OF PRELIMINARY PLANS 

This section of the 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 developme~t 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 "eed for a barge marshal

ing area near McDuffie 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 be assessed, and sets forth the conditions and 

criteria which must be applied when evaluating plans. 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 development 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 special regional 

concern. The beneficial effects on social well-being are contribu

tions to the equitable distribution of real income and employment and 

to other social objectives. The display of effects in the four 

accounts provides a basis for comparing alternative plans and for 

indicating the tradeoffs among them. 

In addition to evaluating the effects of alternative plans in four 

accounts, plans are appraised in terms of a set of "specified 

evaluation criteria." 

Acceptability. Significant public support or strong opposition 

will be evaluated. 

Coapletene•s• Investments and actions which are not part of the 

plan but which are necessary to obtain the plan's outputs will be 

considered. 

Effectiveness and Efficiency. These two related criteria center 

on the concept of achieving ruaximum net outputs where outputs and 

inputs are conceived broadly to include intangible factors. 

Effectiveness includes, in addition, the concept of technological 

feasibility. 

Certainty. The likelihood of obtaining contributl~as 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 plan be 

indicated. 
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NED Benef:I t/Cost Ratio. This ratio, indicating economic 

efficiency, 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 cri.teria applicable to the study of Mobile Harbor 

improvements include: 

• Structural improvements to the existing project must be consis

tent with local, regional and state plens for land use and port 

expansion. 

• Improvements should have dimensions adequate to accommodate 

expected user vessels and have available facilities or expansion 

potential to accommodate projected traffic and commerce. 

• Authorlzed 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, Section 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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• The plan, as ultimately formulated, should provide the maximum 

net benefits possible within the framework of the formulated concept. 

• Costs of alternative plans are based on current unit prices. 

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

fullest extent possible. 

•Annual benefits and costs are based on a SO-year (1995-2044) 

amortization period and the current discount rate oi 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 mo~ths. 

Criteria for consideration of socioeconomic and environmental 

factors are derived in 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. 

• 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 

u,>ng-term changes in Mobile Bay and the Gulf of Mexico 

Biological 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 people 

Disruption of desirable community growth 

Undesirable alteration of recreation opportunities 

• Consideration should be given to protection of historic, archeo

logical and other public interest areas. 

• Plans should not significantly increase noise 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. 

Plans 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 maintains the same 

sequence of task performance, although emphasis shifts with sue<"'"·' 

iterations. Formulation advances through the stages until only ·, "' ., 

alternatives that could be implemented remain under consideratior. 

The formulation methodology is illustrated in Figure 10. In coordina

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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A plan (see Figure 11) developed by a consulting firDI 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 !Dass opposite Brookley, with areas in 

Garrows Bend and adjacent to the maintenance dredge material disposal 

areas available for barge marshaling. 'lllis 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 plan

ning), and the proposed land mass opposite BrooK:J.ey (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.S.D. with soils 

conditions acceptable for immediate development. Facilities utiliza

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

Phase II - Property that could not be economically developed at 

this time because of either poor soils conditions or delay in 

acquisition. It also includes a portion of the proposed land mass to 

be filled by use of dredge material. 

Phase III - The remainder of the proposed master plan acreage 

which is all dredge-fill material. 

The State Docks Department is actively pursuing this plan by pur

chasing land adjacent to G~rrows 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 region, 

identified and ~ddressed 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 concent~ation 

of dischargers in this area. 

• 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 institutional problem. The permanent closure of the upper part of 

the bay to oyster harvesting and the dredging of the ship channel 

pose other problems to be addressed in the 208 st. Jy. 
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• The Theodore area, and specifically the point and nonpoint 

discharges from an inuustrially developing area. 

• The nonpoint sources of discharge from urban industrial, commer

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 area. In general, their plan 

encourages economic 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 inv2sti

gating measures other than identified navigation problems. These 

measu~es are outlined below. 

• NAVIGATIOB MEASUIES 

Deepen and/or widen the main ship channel. 
Widen and deepen the authorized Theodore Ship Channel. 
Provide and maintain a barge marshaling area in Garrows Bend. 
Provide an anchorage 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 MATEllIAL DISPOSAL 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 MEASUllS 

Remove obstructions to improve water circulation. 

Fill depressions in bay to improve water quality. 

• FISH AID WILDLIFE MEASUJ.ES 

Improve areas adjacent to causeway. 

Establish additional oyster beds. 

• POllT DEVELOPMEllT MEASUJ.ES 

Offshore 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 

modification to the existing navigation project. There will be 

environmental, economic, and social effects associated with the "No 

Action" Alternative. These effects will be presented in the Stage 3 

analysis of the detail plans. The Stage l 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: 

• Light-loading of large vessels - The trend in vessel 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 Mobil~ 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 possibility of 

economic advantage to the Mobile region in navigation transportation 

savings. 

Euvironaental 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 resour~es would take place. The following paragraph 

containG measures that have potential environmental enhancement 

effects. 

ExL;tini;. maintenance of the entrance channel provides sand that 

can be utilized to restore the eroded beacbco 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 fill depressions in Mobile 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 ba;' area north of U.S. 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 fill connecting 

McDuffie Island to the mainland can be removed to improve circulation 

in the Garrows Bend area. 

Ravigation Developaent Alternative•• Various alternative plans 

for improving navigation were formulated. 
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• 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-foot-deep by 400-foot-wide Bay Channel 

and 40-foot-deep by 300-f oot-wide land cut channel. 

• Provide a turning basin opposite McDuffie Island. 

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

Islands. 

• 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 Eltpanaion Plana. The following options were 

evaluated: 

• Offshore terminals for bulk commodities • 

• Tracts presently owned by the Alabama State Docks Department or 

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

Dredged Material Disposal Alternatives. The following dredged 

material disposal alternatives were formulated: 

a 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. 

a 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 in such disposal areas cu~rently used. 

a Upland Disposal. This alternative i~volves removal of all new 

wor~ and dredged maintenance material for a period of 50 years to 

upland disposal sites. 

COMPARA~'lVE 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-~oot deep-draft channel with commensurate widths, anchorage 

basins, turning areas and auxiliary barge and access channels. These 

efforts were oriented toward evaluating disposal plan effects on the 

bay's environment and the selection of the better plans to be applied 

with channel improvement alternatives. 

Seven of the d•·c:Jged 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 

analyze the effect the larger channel and disposal alternative would 

have upon salinity values within Mobile Bay. Results of the model 

tests indicated that all plans caused similar salinity changes 

regardless of island placement. Generally, the changes under the low 

inflow conditions included an increase in salinity in 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 socioeconomic 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 

socioeconomic standpoints were selected for further con&ideration. 

The rationale for these selections follows. 

The Upland Disposal 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 socioeconomic and environmental effects associated with 

the large land areas required to store all of the dredged material 

over 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 islanrl as a 

place to store dredged material for drying and consolidation before 

transport to the Gulf of Mexico. In a detail investigation of this 

plan, the costs of double handling of the material made this plan 

~ore expensive than first indicated. Since this plan is very similar 

to the Mobile Bay Island or till anci ~ulf 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 disadvantages. The major drawback for thes~ alternative 

plans is that they are extremely expensive. This is due in large 

part to the fact that a sheetpile or bulkheaded wall i2 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 maint~nance material 

would be contained within diked or bulkheaded disposal areas. How

ever, these plans, as a total concept, were elimi1.-_ced from further 

consideration, 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 :east expensive of all 

plans. This Open-Water Disposal Plan would cause environmental prob

lems due to the extremely large quantities of new work material 

deposited alongside the channel. These deposits of new work material 

alo3gside the channel would physically divide the bay, totally change 

its circulation patterns, and water quality could be severely 

degraded in large areas. 
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INTERMEDIATE ALTERNATIVES 

Four remaining disposal plans, along with the Shoreline Dis·.,osal 

Option which could be implemented with any plan, were selected for 

further analysis in Stage 2 of the planning process. These ~lterna

tive plans alon~ with the "No A=tion" Plan and Environment.~l Quality 

Plan are all considered worthy of fur~her study and ar~ discussed in 

subsequent paragraphs. 

·llo 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 environmental conditions are 

based on 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. 

• The current practice of open-water disposal of drP~6ed mainte

nance material in Mobile Bay will continue. 

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

for dredged maintenance 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 

Theodore Ship Channel in the Th~odore Industrial Area. 

• The commodities project~d fer the year 2044 will probably con

tinue to move through thP port of Mobile, although at greater costs 

and even t".vugn considerable traffic delays will occur due to the 

great~r number of vessels. 
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The "No Actlon" Plan provides an alternative course of act'on for the 

citizens of the Mobile region and will provide the base conditLrn 

from which the costs, benefits, and socioeconomic and environmental 

effects of all ether alternatives are measured. No costs or ec~nomic 

benefits are a;sociated with the "No Action" Plan. 

EnviromrentAl Quality (EQ) Plan. This plan was f armulated to 

address t'.1e concerns of the pilots that handle the larger deep-draft 

vessels in the present restricted bay channel and also known 

envir·,nmental concerns and opportunities. The plan would widen the 

exi,ting main bay channel up to the mouth of Mobile River. This 

,.-,mld provide a safer cham1el and reduce the probability of 

accidents. 

The existing maintenance methods of Mobile Harbor would be modi

fied as follows: 

• Maintenance of the entrance channel provides sanJ that can be 

utilized to restore the eroded beaches of Dauphin Island. 

• The existtng riages in the upper bay created by natu.-al sedi

mentation and dredged material that was disposed of alongsi•.e the 

main bay channel can be removed and the material placed such tnat it 

will fill depressions in Mobile Bay that cause stratification of 

water. Existing and future maintenance in the upper and lower bay 

channel will be carried to th~ Gulf of Mexico for disposal. 

All new work dredged material will be transported by dlllilp scows to 

a gulf disposal. si?:e or utilized to abate shorelin~ erosion along t:he 

western shore of Moblle 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 ¥.obile Delta 
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can be modified to off set the effects of the existing saltwater wedge 

in the ship channel. These circulation 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 »o. 1. This plan 

involves the construction of an expansion a.rea in Mobile Bay, just 

south of McDuffie 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 wor~ 

material from the enlarged channel in upper Mobile Bay and will also 

have space reserved for maintenance material from 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 be 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. 

Brookley 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 channel 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 
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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 l to 

the gulf. This plan in lieu of the unacceptable open-water disposal 

plan most closely meets the NED objectives. 

Gulf Disposal Plan 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 maintenai.~cc 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 time 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 in 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 also into open water south of the 

Theodore Ship Channel ~nd 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 socioeconomic 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 channeb to Mobile and Theodore. Either plan as 

compared with "No Action" has si.;nificant national and international 

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 Table 3. Further 

studies are required at this time to assess the costs and benefits of 

the Channel Widening (EQ) Plan • 
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Environmental Effects 

Hydrological 

Archeologlcal 

Natural Resources 

Ground Water 

• 

TABLE ] 

PRELIMINARY ENVIRONMENTAL ASSESSMENT - MOBILE HARBOR NAVIGATIONAL l"f'ROVEMENTS 

Mobl le and 
Theodore Channels 

Significant changes In 
sal lnlty gradients (see 
Disposal Alternatlves 
sal inlty gradients), No 
other slgnff(cant effects. 

No significant sites 
affected by Theodore 
Channel. Archeologlcal 
survey may be requlred 
for widening M::>bl le Ship 
Channel; no known sites 
affected. 

Additional wetlands 
c<>1111ltted to Theodore 
Channel. Loss of bay 
bottom with wider Mobile 
Channel and Theodore 
Channel. 

Deepening the Theodore 
Channel could affect 
shallow freshwater 
aqu I lers.2/ 

CHANNEL MODIFICATIONS 

Mobile Channel Onlv 

Significant changes In 
sal inlty gradients.Ji No 
other slgnif icant effects. 

Archeologfcal sur~ey may 
be .required tor widentng 

~blle Shfp Channel; no 
known sites. 

Loss of bay bottom with 
wider M::>blle Channel. 

No significant effects. 

Theodore & Lower Bay 
Channels Oniv 

Less changes rn sal lnlty 
gradients than with al I 
main channels modlf led.J_I 
No other significant 
effects. 

No slgnltfcant sites 
affected by Theodore 
Channel. Archeoiogical 
survey may be required 
tor lower bay channel; 
no known sites affected. 

Additional wetland and 
bay bottom c<>1111itted to 
Theodore Channel. Also, 
loss of bay bottom lt 
lower bay channel widened. 

Deepening the Theodore 
Channel could affect 
shallow freshwater 
aqu I fers •. 2/ 

No Develooment 

1'b effects. 

No effects. 

No effects. 

No effects with Mobile 
Bay Channa 1.2/ 
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Section 404 
Conslderatlons3/ 

Physical Eff<>Cts 

Wetlands 

Water Co l!111n 

Bent hos 

TABLE 3 lcont 1 dl 

PRELIMINAAY ENVIRONIENTAL ASSESSIENT - l«l!llLE HARBOR NAVIGATIONAL l!of'ROVEIENTS 

Brookley Expansion kea & 
Gulf Dlsposal Plan No. 1 

Destruction of at least 
70 acres of saltwater 
mersh durlng construc
tion of upper bay fill 
areas. 

Minor turbidity during 
construction of Island 
and f 111 areas; d I sposa I 
of new work material In 
Gulf and periodic dis
posal of marntenance 
material from lower bay 
at Gulf disposal site. 

Destruction of benthlc 
comnunltles at Island and 
f 111 areas and Gulf dis
pose I s lte. Add It Iona I 
smothering due to nlld 
flows. The connunltles 
could reestabll~h at the 
Gulf disposal site 
between maintenance 
dredging of the lower 
bay and at the areas 
subj acted to mud f I ows. 

GENERAL DISPOSAL ALTERNATIVES 

Brook I ey Expans Ion kea & 
Gulf Disposal Plan No. 2 

Destruction of at least 
70 acres of sal'twater 
marsh during construc
tion of upper bay flll 
areas. 

Minor turbidity during 
construction of Island 
and fill areas In upper 
bay; disposal of new 
work mater lei ln Gui f 
and periodic disposal 
of ma I ntenance met·e-
r lal In lower .bay. 

Destruction of i>enthlc 
cOINllUn I t I es at I s I and 
and fl II areas, Gu If 
d lsposa I s lte, and lower 
bay disposal areas. 
Additional SllOtherlng 
due to Olld flows. The 
c.,....nlt!es could r~ 
estebllsh at the Gulf 
d I sposa .I s I ta, areas 
subjected to !Mid flows, 
and at the lower bay 
d 1 sposa I areas bet-
11111 I ntenanca dredging. 

Gu I f DI sposa I 
Plan No. t 

No effects. 

Minor turbidity 
during disposal 
of new work mate
r I a I and periodic 
disposal of main
tenance ma'terial 
at Gulf disposal 
site frCllll bay 
channels. 

Destruction of 
benth le C011111Unl-
t I es at Gulf dls
posa I s I te. Add I
t Iona I SMOtherlng 
due to 1m1d fl.,.s. 
The conaunltlas 
could reestablish 
between Mint~ 
nanca dredging• 
of the bay 
channef s. 

Gu If DI sposa I 
Plan No. 2 

No effects. 

Minor turbidity dur
ing disposal of new 
work material at 
Gulf disposal site, 
and periodic dis
posal of maintenance 
material at Gulf 
disposal site !rem 
bay channels. 

Destruction of ben
thlc coo.unities at 
Gulf disposal site 
and bay disposal 
areas. !\ddltlonal 
stll0therln9 due to 
..,d flows. The ca-
1111nlt las could r.,.. 
establ Js.h at the Gu It 
dlsposal site, and 
at the bay sites 
be"- Maintenance 
dredglngs. 

• 

No Development 

Continued destruction 
of saltwaTer marsh 
ar .... s In upper bay 
with the disposal of 
maintenance rneterlal 
from the r 1 ver. 

Minor turbidity dur
ing periodic disposal 
of maintenance mate
rial adjacent to the 
channe I In the upper 
and lower bay. 

Destruction of ben
thlc comiunltles 
during disposal of 
maintenance .,.,terlal 
In bay,; howev..-,. 
reestabl lshllent Is 
fairly C""'i>l•te 
betw•n dredglngs. 



TABLE 3 (cont'd) 

PRELIMINARY ENVIRONMENTAL ASSESSMENT - MOBILE HARBOR NAVIGATIONAL llf'ROVEMENTS 

GENERAL OISPOSAL ALTERNATIVES (cont 1 dl 

Section 404 
Considerations3/ 

Physical Effects 
(cont• d) 

Brookl~y Expan•ion Area & 
Gulf Disposal Plan No. 1 

Water Circulation Minor alteration of sur
face current patterns In 
the upper bay. No sig
nificant effects at Gulf 
disposal site If the 
material is distributed 
over a broad area. 

Srookley Expansion Area & 
Gulf Disposal Plan No. 2 

Minor alteration of sur
face current patterns ~n 

the upper bay. Possible 
continued alteratton of 
cfrculatlon in lower bay 
due to disposal mainte
nance material adjacent 
to the channel.4/ No 
significant effects at 
the Gulf disposal site 
lfthematerlal Is 
distributed over a broad 
area. 

Sal In. Gradients Salinity Increases In Same as Brookley Expansion 
upper bay and freshening Plan No. t. 
of lower bay.5/ Consider-
ing existing salinity 
gradients, no mejor 
adverse effects are 
expected at the four 
critical areas of the bay 
(see Figure IJ. Cedar 
Point area and Klondike 
area approaching threshold 
of Impact (Cedar Point 
+o.a o/oo; Klondike -1.6 
o/oo). 

Gu I t DI sposa I 
Plan No. 1 

No slgnlf lcant 
effects It the 
material Is dis
tr 1 buted o"Ver a 
broad area. 

Similar to Brookley 
Expansion Plan No. 
1 except less 
adverse changes In 
salinities at Cedar 
Point oyster reef 
(-0.5 o/ooJ. More 
adverse etf ect at 
South of Channel 
area C-1.3 o/oo) 
and Wh I te ft> use 
<-O. 7 c/ool. 

Gu If DI sposal 
Plan No. 2 

Possible continued 
alteration ot clrcu
latlon In upper and 
lower bay due to dis
posal of maintenance 
material adjacent to 
the channel,4/ Ne 
significant °';ttects 
at Gulf disposal site 
It the material Is 
distributed over a 
broad area. 

Similar to Brookley 
Expansion Plan No. I 
except tess adverse 
changes ln salinities 
at Cedar Point oyster 
reef C-0. 5 o/oo); 
more adverse change 
at South of Channel 
area (-1.3 o/ool and 
White House (-0.7 
o/ool. 

No De ve I op men t 

Possible continued 
alteration of circu
lation in the upper 
and lower bay due 
to disposal of main
tenance mi!'lterlal 
adjacent to the 
channel •.Y 

No change In sal lnlty 
gradients. 
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TABLE 3 (con1"1dl 

PRELIMINARY ENVIRONIENTAl ASSESSIENT - KlBILE HAA80R NAVIGATIONAL llf'ROVEIENTS 

----------+-- ------------""G°'E"NE=R•i ~_i Sl'OS ... L ALTERNAT I YES \oon1" 1 dl 

Sec"l"lon 404 
Conslderatlons3/ 

Chemlcal-Blologlcal 
Interactive Effacts 

Water Colunn 

Canparlson of Sltds 

Shel I fish 

Brookley Expansion loea & 
Gulf Disposal Plan No. 1 

Minor releese of heavy 
me"l"a Is or other po 11 u
tan ts at Island and fill 
areas during construction, 
and at Gulf disposal site 
during disposal of new 

' work material and periodic 
disposal of maintenance 
material from the lower 
bay. 

Occasional connerclat 
shrimping at Gull disposal 
site. Nursery grounds tor 
shr~mp and crabs at upper 
bay fill areas. Signifi
cant spor1" shrimping at 
upper bay disposal area. 

Brookley Expenslon Area & Gu 11 DI sposal 
Gulf DlsFosal Plan No. 2 Plan No. 1 

Minor release of heavy 
metals or other pollu
tants at Island and till 
areas during construc
tion, at Gu II disposal 
site during disposal of 
new wc,·.-k me'terlal, and et 
disposal areas adjacent 
to the channel in the 
lower bay during disposal 
of maln"l"enance material. 

Occasional connerclal 
shrimping at Gulf disposal 
site. Nursery grounds for 
shrimp and crabs at upper 
bay 1111 area. Signifi
cant crabbing area and 
major oyster reels In 
vicinity of lower bay 
disposal areas. Signifi
cant shrimping at bay 
d I ·sposa I areas. 

t~IPor release of 
heavy metals or 
other pollutan"l"s 
at Gulf disposal 
site during dis
posal of new work 
material and peri
odic disposal of 
maintenance dredged 
material from bay 
channets. 

Occasional COlllll8r

cial shrimping at 
Gulf disposal site. 

Gulf Disposal 
Plan Mo. 2 

Minor release of 
heavy metals or other 
pollu"l"ants at Gulf 
disposal site during 
disposal of new work 
material, and at dis
pose I areas adjacent 
to the channel In the 
upper and I ower bay 
during periodic dis
posal of maintenance 
mater la I. 

Occasional commer
cial shrimping area 
at Gulf disposal 
site. f\Ursery 
grounds for shrimp 
and crabs Jn vlcln-
1 ty of upper bay 
disposal areas. 
Significant crabbing 
and shrimping areas 
end major oyster 
raefa Jn vicinity of 
bay dlsposal areas. 

• 

No DevelopmenT 

Minor release of 
heavy metals or other 
pollutants at dis
posal areas adjacent 
to the channel In the 
upper and lower bay 
during periodic dis
posal of maintenance 
material. 

Slgnlfican1" shrimping 
near bay disposal 
areas. Nursery 
grounds for shrimp 
and crabs In vlcln
l"ty of upper bay 
disposal areas. Slg
nlf !cant crabbing 
areas and major oyster 
reefs In vicinity of 
bay disposal areas. 
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Section 404 
Conslderatlons3/ 

Comparison ot Sites 
(cont'd) 

Fisheries 

WI \di lie 

Recret!ltlon 

Threatened & 
Endangered 

• 

TABLE 3 (cont'd l 

PRELIMINARY ENVIRONMENTAL ASSESSOENT - f.IJBILE HARBOR NAVIGATIONAL 11-f'ROVEMENTS 

Brookley Expansion .Area & 
Gulf Disposal Plan No. 1 

Convnerclal and sport 
lishlng grounds at Gulf 
and bay disposal sites. 

I 
Nursery, spawnlng grounds, 
and feeding site at upper 
bay disposal areas. 

Waterfowl habitat at 
Island and fl\\ disposal 
~reas. 

Boating, fishing and swim
ming In bay and Gulf, 

None endemic to vicinity 
of disposal areas. 

GENERAL DISPOSAL ALTERNATIVES (cont 1 dl 

Brookley Expansion kea & 
Gulf Disposal Plan No, 2 

Commercla! and sport 
f I sh i.,g grounds at Gu It 
and bay disposal sites. 
Nursery, spawning grounds~ 
and feeding site at upper 
bay d I sposa 1 areas. 

Water tow I hab I tat at 
Island and till disposal 
areas .. 

Boating, fishing and swim
ming Tn bay and Gull, 

None endemic to vicinity 
ot dlsposal areas. 

Gu I"" Di sposai 
Plan No. 1 

Corrmerc I at and 
sport f I sh Ing 
grounds at Gu If 
disposal site. 

None. 

Boating, f \sh Ing 
11u11d swIB111 Ing In 
Gu 11. 

None end..,,lc to 
vlclnlty of dls
:posai areas. 

Gulf Dlsposal 
Plan No. 2 

Corrwnerc j.a ~ and sport 
fishing grounds at 
Gu It and bay d I sposa I 
are8s.. Nursery,. 
spawn Ing grounds and 
feeding sites ln 
vlcir.lty of' upper 
bay disposal areas. 

Waterfowl ha bl f,o,t In 
vicinity of upper bay 
d i s.pos.ai I areas, •. 

Boating, tlshlng and 
swl!mlng In bay and 
Gu If• 

tb:ne1 e.ndemtt." t(.
vlc!n lty o'f d lsposal 
areas • 

Net Oe·ve t or..,ent 

C.onrnerc i., I and spor·t 
f l..sh Ing gr·ounels a:t 
bay di spos.ail ar·eas •. 
NursoryJ. spawning 
grounds and feeding 
sit-es in vic·inl'ty ot 
upper bay d I sposa I 
area. 

Waterfowl hablfal In 
v icla I ty of upper ""Y 
di isposa I areas. ... 

Boa"t I n~J· f I; sh i ng ancs· 
s·•in!N'llllilngi rn !b1ry,., 

None1 .n~ .. t~ to •lcin
it-, O·~ ,dJfS.W~oll'Jl ar&ais.., 

• 



TABLE 3 Ccont 1 dl 

PRELIMINARY ENVIRONMENTAL ASSESSMENT - '«)BILE HARBOR NAVIGATIONAL llf>ROVEMENTS 

GENERAL DISPOSAL ALTERNATIVES (cont'd) 

Section 404 Brookley Expansion Area & Brookley Expansion Area & Gu I f DI sposa I Gu I f DI sposa I 
Considerations3/ Gulf Disposal Plan No. 1 Gulf Disposal Plan No. 2 Pl an No. 1 Plan No. 2 No Development 

CQ111earlson of Sites 
(cont'd> 

Wetlands Approximately 70 acres of Approximately 70 acres of f'«)ne. Saltwater marsh areas Saltwater marsh area 
saltwater marsh In upper saltwater marsh In upper In vicinity of upper In the vicinity of 
bay at proposed flll area. bay at proposed ti II area. bay dlsposal. upper bay dlsposal 
Other saltwater marsh Other saltwater marsh area and used for 
areas also in the vicinity areas also in the vicinity disposal of malnte-
of the tlll area. of the f I 11 area. nance materlal 

t':? r Iver. 

JI Concluslons based on interpretation of results of model studies with al I channels modified (also see Disposal Alternatives, 
Sal inlty Gradients>. 

2/ Studies are currently being conducted to determine the effects on ground water of construction of the Theodore Channel, 

11 Due to the changing state of guidelines and regulations, further studies may be warranted In the future. 

4/ A study is currently being conducted to analyze the buildup of dredged material placed adjacent to the channel and Its 
effect on water clrculatlon. 

5/ Results based on model studies with the depth and width of the main channel through Mobile Bay and the Theodore Channel 
- be Ing 50 feet x 500 feet. 

from 



TABLE 3 (cont'd) 

Preliminary Environmental Assessment -
Mobile Harbor Navigation Improvements 

(Economic Considerations) 

Preliminary 
General Disposal Annual Benefits 

Alternatives ($1,000,000) 

Brookley Expansion Area & 54 
Gulf Disposal Plan No. 1 

Brookley Expansion Area & 54 
Gulf Disposal Plan No. 2 

Gulf Disposal Plan No. 1 54 

Gulf Disposal Plan No. 2 54 

ALTERNATIVES ELIMINATED 

Preliminary 
Annual Costs 
($1,000,000) 

34 

24 

46 

31 

Certain alternative 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 Disposal Option. A survey of property o~mers 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 such a solution 

was not desired or acceptLble by the majority of shoreline property 

owners. 

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 

16-mile radius of the mouth of Mobile Bay. 
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ASSESSMENT AriD 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 Deacription. 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. 

Evaluation and Aaaea-nt. 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. I (Modified) 

Plan Deacription. 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 Indust~ial Complex. New 

work material dredged from the upper 7.4 miles of 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 Gulf of 

Mexico for disposal (see a;::e~ l, Figure 12). The existing and futurf< 

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 maintena~ce material in the bay. 

Derivation of the optimum level of channel development r~quired a 

detailed analysis of shipping needs, commodity movements and projec

tions, and an economic analysis of vessel fleets that would operate 

with various channel w1dths and depths. These studies indicate that 

maximum net benefits could be achieved from a channel with dimensions 

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

in Table 4. 

Channel 
Depth 
Feet 

45 
50 
55 
60 

TABLE 4 

OPTIMIZATION OF BROOKLEY EXPANSION AREA AND 
GULF DISPOSAL PLAN NO. 1 (MODIFIED) 

Annual Annual 
Benefits Charges 

$12,597,000 $ 9,195,000 $ 
22,646,000 15,252,000 
33,130,000 22,028,000 
38,956,000 34,435,000 

Net 
Benefits 

3,402,000 
7,394,000 

11,102,000 
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 bt 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 approximately 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 ~sed to dispose of additional dredged material 

due to its relatively low capacity and the marsh land that would be 

destr~yed. 
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Evaluation and Asses1111ent. Each of the structural plans carried 

forward for detailed investigation provides for modification of the 

Mobile 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 econo1~ies. While the 

improvements would tend to encourage the location of business and 

industrial act:vities in the general area, the effect is not 

anticipated to be significant enough to alter the current development 

trends and land use patterns in the area. 

The optimum level of development for this plan would be provided 

and maintained at an additional annual cost of $22,028,000. Net 

benefits from t'.e plan would be $1l,102,000. This plan would provide 

for disposal rf the 143 million cubic yards of new work material as 

well as a: 1. future maintenance material over the 50-year economic 

life ot ~he plan. Approximately 65.3 million cubic yards of new work 

dredged material would be placed in the diked disposal area in the 

upper bay and 77.8 million cubic yards of new work material will be 

transported to the gulf for disposal. An average of 4.7 million 

cubic yards 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. 

• 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 construction period; however, for the purpose of 

this study these benefits were not considered. Also, the improved 

efficiency of the harbor wiLl eliminate traffic delays due to 

cunstrained one-way traffic in the main channel, lack of auchorage 

areas in the upper harbor and limited turning areas. 
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• So~ioeconmlic lllpacts of the Considered Pl.an. As discussed in 

App~ndix 5, S• .tion D, certain socioeconomic trends expected to occur 

in Lhe area under the "No Action" Plan would be induced with con

struction of this alternctive plan. 'lbere would be an increase in 

population, employment, housing, industrial and com:nercial de>rlop

ment, water-borne coJlllllerce, and port expansion. As the population in 

the study area continues to grow more land now userl for other pur

poses will be converted to urban and built-up uses. lnis is particu

larly true for the heavy growth areas west of Mobile and south of 

Theodore. Baldwin County is also becoming more attractive to resi

dential grow~h. Conr~'llitant commercial development is expected to 

occur in the are~s of residential development. The location of the 

industrial spine in Mobile is not expected to change significantly, 

although the demand for industrial land w1ll increase. Industrial 

growth is projected to expand primarily along up·.~ Mobile Bay, north 

along the Mobile River, and south in the Theod~re Industrial Park. 

Expaneion of port terminal and handling facilities is also expected 

to occur with the proposed upper bay disposal site being a primary 

area of expansion. 

• Demographic .&.pecta. Any population increase as a result of 

deepening the main ship channel would ?e insignificant to the BEA 

region or the Mobile SMSA. Any increase that might result from the 

implementation of the Brookley fill area would occur \n the S .. JA. 

• Population Density. No measurable impact. 

• Popai.tio• Ko'ility. The increased level of industrial and 

commercial activity in the project area is expected to be accompanied 

with an illlllligration of population to the SMSA. J.n out-migration 

could occur in the immediate project area, however, if ~~~arse 

environmental effects were to result from implementation of the 

project or residential properties were purchased for industrial or 

col!llllercial use. 
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• National Econo.ic Developaent. Implementation of a channel 

de' pening plan would enhance n;,t~onal economy by improving 

transportation and handling facilities t'>r ores and coal, among other 

items. Tiie plan should also improve U.S. competition in foreign 

t raJe in these items. Transportation savings for l.mported matedals 

would erihance the ll'.annfa<..,uring competitiveness of the products 

proposed with the above bulk and other items. 

•Boise. No1~e trom highway traffic and industrial activities 

is not signifi,:ant ;"? high at present, but the level of noise frc, 

these sour:es is expected to increase in the project area as a result 

of prCJject implement<>tion. Noise from other sources is either 

negligible or of short duration. Construction noise, for :>xample, 

may be intense, but is of only a teraporary nature. 

• Aesthetics. Aesthetic effects which can be attributed to the 

Brookley expansion plans ~~nerally fall into three categories: visual 

effects, odor and noise. Because of the disposal of dredged material 

adjacent to the Bro01~ley shoreline human activities associated with 

terrestrial aesthetic pursuits would be affected. ConversfJn of land 

use would be rendered less desirabl~ for residential and recreational 

use from the standpoint of aesthetic a~enities. 

• Hoasing. Adequate land is available in the surrounding areas 

for residential developments associated with any population 

increase. 

• Displac~at of People. Student housing units are located on 

State property <djacent t:o the proposed Jrookley fill area. The 

State is aware that such developments in their illl'llediate vicinity 

woulC not take place for a ntll!lber o:: ye«rs and therefore the 

resident:s can he relocated without any sig;;.if~cant social impact. 

• IL!alth. The locat>Jn of additional porr facilities ano 

increases in th~ number of workers in the area will increas~ the 
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chances of industrial accidents. There is no apparent shortage of 

health faciliites in this area. 

• ColllllWlity Cohesion. Since the implementatio~ of the Brookley 

fill area implies the displacement of some people, colllllUlnity cohesion 

as it now exists in the immediate project area would be disrupted to 

a certain degree. lbe quality of life, life styles, 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 Si-!SA. Certain groups within 

the region would regard the harbor improvements as a major boost to 

the economic well-being of the study area while others would be 

skeptical of alterations to the bay. 

Anticipated growth will create conflicting demands for the study 

areas' freshwater 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. 

• Water QuUity. Control of water pollution associated with the 

increased development of the area will be a major concern. As 

indicated in Appendix S, Section B, a water quality management plan 

for Mobile and Baldwin Counties has been developed by the South 

Alabama Regional Planning Col!llllission in compliance with Section 208 

of PL 92-SOC. In order to effectiveiy improve water quality and 

essure 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 nonpoi~t sources of pollution 

and other water quality problems from a basin-wide perspective on a 

continuing basis. If the recollll!lendations of the 208 study are 

a~opted locally; certified by the Governor and approved by the 

Environmental Protection Agency, then the South Alaba111a Regional 
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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. 

• Air Pollution. Since the study area is predicted to 

experience 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 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 mco<ures will be necessary. New industrial developm t 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 develop!llent. 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 oxi~int level. Stringent 

controls of new industrial development will alao be necessary to 

assure this. 

• EnTiro1111ental Eff ecta. Primary environmental impacts of this 

plan would be associated with: (1) channel construction and 

subsequent maintenance dredging operations, (2) construction and 

stabilization of the expansion area in the upper bay, and {3) 

off shore disposal of dredged material. A discussion of these impacts 

is contained in Appendix 5, Section D. 

Potential 111ti&at1on Measures. During the public meetings and 

work level conferences held during Stage I and II planning for this 

project, several measures were suggested by environmental agencies 

and groups which could be utilized to mitigate environmental damages 
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resulting from any plan to deepen the Mobile Ship Channel. These 

measures include: 

• 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. 

• Restore tidal action in Chacaloochee Bay and Polecat Bay. 

• Fill depressions which exist in Mobile Bay. 

• Establish a recycle plan to remove material from existing 

Blakely and Pinto Island disposal areas. 

• Replace wetlands destroyed. 

• Provide better circulation behind Mclluf fie Island. 

Since 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 is restricted to four 10-foot by 5-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 undesirable 

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 1.mplemented without additional model studies if 

the differing goals of the freshwater sportsman and the estuarine 

advocate could be resolved. 

The establishment of oyster beds in Bon Secour Bay is net consid

ered 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"'"11laintaining. 

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 filling 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 is 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. 

Impleaentation ReapoDSibilitiea. 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 preparP. detailed plans, dredge 

the improved gulf and bay channels and turning and anchorage basins, 

and maintain the improvements to project dimensions, after 

Congressional authorizat~on 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. 

Total average annual benefits for the SS-foot 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 55-f oot 

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 ngeneral" to nlocal 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 AREA AND GULF DISPOSAL PLAN NO. l (MODIFIED) 

Average Annual Value 

T~2e of Benefit Total General Local 

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

Land Enhancement 216971000 $216971000 

TOTAL $33,130,000 $30,433,000 $2,697 ,ooo 
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 fir~t 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 re1uired by local interests. 
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The presently estimated additional Federal annual maintenance is 

$1,424,000 which includes annual costs to the U.S. Coast Guard of 

$4,000 for maintenance of navigation aids. The estimated non-Federal 

average annual maintenance is $304,000. 

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

Plan Deact"iption. This plan was retained as that plan '•hicn 

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 disposal site. New work material dredged from the 
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TABLE 6 

ESTIMATE OF FIRST COST 
BROOKLEY EXPANSION AREA 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 @ 3% 
Supervision & Administration @ 3% 
Interest during Constrnction (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 Cons~ruct1on (ave~' & al>t ''£ '.E. cost) 

s,ooo oon cu. yds. @ $0.,~;. ,. yd. 
Initial D' , .. :oustruction 

Dressing & Shaping 
Waste Weirs 
Revetment 

SUBTOTAL 

Contingencies @ 20% 
Cash Contribution (5% .:>f $284,014,0' J) 

Cash Contribution (8.1% of $276,653,000) 

TOTAL NON-FEDERAL FIRST COST 
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$ 65,936,000 

75,077,00G 

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 
$ 6,134,000 

1,227,000 
14,201,000 

22,409,000 

43,971,000 



upper 7. 4 miles of bay c!.annel, th<o anchorage area and turning basin 

would be utilized to construct dikes along the perimeter of the 

Brookley disposal area and to construct fast land within the northern 

portion of the disposal area. The remainder of the new work material 

from the upper bay reach would be transported 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 111aterial 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 

pre~ently used for maintenance of the lower main bay channel. The 

gulf disposal sites are the same as shown on /igure 12. 

EYaluation and Aaaeanient. As with the preceding alternative, 

optimization studies were perf onned to determine the level of 

development that would maximize net benefits. These studies indicate 

that maximum net benefits could be achieved from a channel l>lth 

dimensions co111111ensurate with a 55-foot depth main channel ·~ho;ough 

Mobile Bay. A comparison of annual benefits, annual costs and net 

benefits for the 45-, SO-, 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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Channel 
Depth 

45 feet 

50 feet 

55 feet 

60 feet 

TABLE 7 

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

OCTOBER 1978 PRICE LEVEL 

Annual Annual 
Benefits Charges 

$12,597,000 $ 9, 138,000 

22,646,000 15,192,000 

33,130,000 21,965,000 

38,956,000 34,335,000 

Net 
Benefits 

$ J,459 ,000 

7 ,454,000 

11,165,000 

4,621,000 

The optimum level of development for the Brookley Expansion Area 

and Gulf Disposal Plan No. 2 (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 

depths would be provided at 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 ch~nnel. 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 usei 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 ~he most economical of the detailed alternatives that 

meets the navigation needs of the area. Environmental impacts of 
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this plan would be identical to thvse of the Brookley Expansion Area 

and Gulf Disposal Plan No. J (aodified) 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 project. The 55-foot level of development as 

proposed would increase the average annual quantity of material 

dredged from the lower bay by about 150,000 cubic yards. Thus, a 

total of abo~t 2.7 million cubic yards of maintenance material would 

be disposed adjacent to the channel annually. 

The most significant concern about disposal of larger quantities 

of maintenance material in the lower bay would be associated with the 

physical fate of the material. Evaluation of previous disposal in 

the bay indicates that for the period of record, 1960 to 1976, 

approximately 49,600,GOO cubic yards of dredged material were dis

posed in the lower bay including 13,000,000 cubic yards 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 also tend 

to be redistributed by wind, wave, currents, tidal action, or fisher

ies activities. As discussed under the ·No Action· 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 mat~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 

been dropped from further study. 
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Mitigation Mea•ure•. (Same as the Brookley Expansion Area and 

Gulf Disposal Plan No. l, Modified.) 

Impleaentation &espou.ibilitiea. Responsibility for development 

of t.~is plan is divided between Federal and non-Federal interests 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 cooperation. 

The United States would design and prepare jetai~~d 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 thvse 

provided in related project areas. 

Total average annual benefits for the 55-foot 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 8. 
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TABLE 8 

ALLOCATION OF BENEFITS 
BROOKLEY EXPANSICN AREA AND GULF DISPOSAL PLAN NO. 2 (MODIFIED) 

OCTOBER 1978 PRICE LEVELS 

Type of Benefit Total 

Navigation $30,433,000 

Land Enhancement 21697 1000 

TOTAL $33,130,0v 

Percent 100 

• 

Average Annual Value 
Gener 11 

$30,433,000 

$30,433,000 

91.9 

Local 

$2,697,00() 

$2,697,000 

B. l 

The first cos~ of general navigation facilities for tne )5-foo~ 

channel plan considered herein, excluding navigatio~ aids, wou~d be 

borne jointly by ti.:> United States and local interests. 7l1e appor

tionment is based on the ratios of ff general" to ff local benefiu-." 

According to the ratio of general to local ben.,fits dei:ivcd here::n

fore, 91.9 percent of the first cost of general navigation fa<ili:'.es 

would be borne by the Corps of Engineers and 8.! pe~cent by local 

interests. 

Tt,e President• in his June 1978 water policy mes~age to Congress, 

proposed several changes in cost-sharing for water resources proje~ts 

to allow states tc participate more acti~ely in project imµle""'nta

tion decisions. These changes include a cash contribution fro"' be,12-

fiting states of 5 percent of first costs of construction assignee t» 

nonvendible project pnrposes and 10 percent of costs assigned to 

vPndib!e project purposes. 
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Application of this pvlicy to this H~bile !!arbor plan requires a 

contribhtion from the State of Alabama of an estimated $_4,201,000 in 

cash (S percent of $284,1)14,000 :ot:!l e<>timaLed project first: costs 

assigned to nonvendfble pro_iect purposes, based on October 1978 price 

lev<:ls). Other items of local cooperation would not be affected by 

this additional requirement. 

Estimated first costs, shown in Table 9, are based upon October 

1978 dollar values. This table includes advance engineerint and 

design rosts, and t'le coi-.tributlons required by local interest. 

The pr~sently estimated additional Federal annual maintenance is 

Sl,363,0GO which includes annual costs to the U.S. Coast Guard of 

$4,0vO for maintenance of navigation ~ids. The estimated non-federal 

average annual maintenance, is $3<!4,000. 

•}ULF DISPOSAL PLAN Ne. 1 

Plan Des~ription. The Gulf Disposal Plan No. 1 ~ould enlarge 

t~ • ., channels and _ mstruct the auchorage area a'":! turning ba,;in, 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 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 @ 3% 
Supervision & Administration @ 3% 
Interest during Construction (7 yrs. @ 6-7/8%) 

SUBTOTAL 

Less Required Contribution by Local Interest 
Navigation Aids (U.S. Coast Guard} 

TOTAL FEDERAL FIRST COST 

N9N-FEDERAL FIRST COST 
Dredging 

Ber•!".~ng Areas (1,890,000 cu. yds. @ $1.04/cu. yd.) 

Dike Construction {over & above C.E. cost) 
5,000,000 cu. yds. @ $0.05/cu. yd 

Initial Dike Construction 
Dressing & Shaping 
Waste Weirs 
Revetment 

SUBTOTAL 

Contingencies @ 20% 

Cash Contribution (5% of 5284,014,000) 
Cash Contribution (8.1% of $276,653,000) 

TOTAL NON-FEDERAL FIRST COST 

TOTAL ESTIM.ll'ED FIRST COST 
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75,C77,000 

33,283,000 
866,000 

$175,162,000 

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

53,658,000 
$276,653,000 

-3h,610~000 
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1,966,000 

35,000 
34"00D 
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de the B~ookley Expansion plans. This plan differs in that new work 

and maintenance material from the upper bay would be transported by 

dump scows and disposed of in the deep water of the gulf. The diked 

bay disposal area would not be constructed. New work and maintenance 

from the lo~er 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 t:he upper bay. 

Evaluation and A.aaea811ent. As with the preceding two alterna

tives, optimization studies were performed to determine the levei of 

development that would maximize net benefits. These studies also 

identified the 55-foot level of development for the main bay channel 

as the optimum plan. A comparison of different levels of development 

for the Gulf Disposal Plan No. l is displayed in Table 10. 

Channel 
Depth 

45 feet 

50 feet 

55 feet 

60 feet 

TABLE 10 

OPTIMIZATION OF GULF DISPOSAL PLAN NO. l 
OCTOBER 1978 PRICE LEVEL 

Annual Annual 
Benefits Charges 

$11,067,000 $13,463,000 

20,644,000 18,fl54,000 

30,433,000 25,787 ,ooo 
35,260,000 33,784,000 
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Net 
Benefits 

$-2,396,000 

2,590,000 

4,646,000 

1,476,000 



The Gulf Disposal Plan No. l 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 physiochemical-biological interactive effects of disposal of 

all the material in the gulf would be similar but to a greater degree 

than that discussed for the Brookley Expansion plans. These 

increased quantities of material to be dumped off shore under this 

plan would also be disposed of in areas l and 2 (Figure 12), as with 

the other plans including gulf disposal. These areas will require 

further evaluations and study to determine their 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. 

Mi.tigation Measures. (Same as the Brookley Expansion Area and 

Gulf Disposal Plan No. l 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 ieaponaibilitiea. Responsibility for development 

of this plan is divided between Federal and non-Federal interests 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-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 11, are based upon 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 

$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 maintenance is $257,000. 

CHANNEL WIDENING (Le&St Environmentally Damaging Plan) 

Plan De•cription. This alternative plan woul~ 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 maintenance dredged material 

to the gulf for disposal. All new work dredged material would also 

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

E•aluation and Aa•e• ... nt. 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 annual 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 mate~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.S and $3,489,000 net benefits. 
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FEDERAL FIRST COST 

Dredging 

TABLE 11 

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

Upper Bay Reach (above Theodorej 
63,400,000 cu. yds. @ $1.68/cu. yd. 

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 Construction (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 environmentally 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, ' 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 c:1e channel and 

adjacent 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 dPtennine 

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 an<l effective 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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1-ple.entatlon le•poaalbllltles. Responsibility for development 

of this plan is divided between Federal and non-Federal interests 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 responbible 

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 in project implementa

tion decisions. These changes include a cash contribution from bene

f iting 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 estima.ced project first 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. 
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Estimated first costs, shown in Table 12, are based upon 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. Notices 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 support for the selected plan 

was received from the u.s. Congressmen, Department of Transportation 

and Department of Commerce (Maritime Administration). Federal agen

cies such as the Department of Interior, Environmental Protection 

Agency Gnd 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 

environmental groups and local citizens spoke or wrote letters 

expressing concern or opposition to the selected plan. Concerns 

included the necessity or desirability of deepening Mobile Ship Chan

nel and the potential environmental degradation of the bay with 
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FEDERAL FIRST COST 

Dredging 

TABLE 12 

ESTIMATE OF FIRST COST 
CHANNEL WIDENING PLAN 

OCTOBER 1978 PRICE LEVEL 

Upper Bay Channel to Theodore 
1,837,000 cu. yds. @ $2.50/cu. yd. 

Lower Bay Reach 
5,070,400 cu. yds @ $2.00/cu. yd. 

SUBTOTAL 

Contingencies @ 20% 

SUBTOTAL Construction 

Engineering & Design @ 3% 

Supervision and Administration @ 3% 

TOTAL Construction 

Non-Federal Cash Contribution 

TOTAL Cost to Corps of Engineers 

Aids to Navigation (U.S. Coast Guard) 

TOTAL Federal First Cost 

NON-FEDERAL FIRST COST 

Non-Federal Cash Contribution (5% of $18,798,000) 

$ 4,593,000 

10,141,000 

$14,734,000 

2,947,000 

$17,681,000 

530,000 

546,000 

$18,757,000 

-940,000 

$17,817,000 

41,000 

$17,858,000 

$ 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 transported 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 Office. 
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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 (RD), 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 

(SA) is also required. 

Contributions of the plans in detail to the four accounts are 

presented in summary form in Tables l3A through IJE. 

The SA displays information concerning the location of beneficial 

or adverse effects. As a minimum, 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 lu:ve 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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Throughout the display, there will be numerical footnotes and 

asterisks. The numerical notations refer to information associated 

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

effect described. The aE~erisks note items included in those 

specifi~ally required by Section 122, PL 91-611. Below is an inrlex 

of the notations. 

TIMING 

I. Impact is expected to occur 

prior to or during imple

mentation 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 

implementation. 

UNCERTAINTY 

4. The uncertainty associated 

with the impact is 50% or 

more. 

5. The uncertainty is between 

10% and 50%. 

6. The uncertainty is less than 

10%. 
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EXCLUSIVITY 

7. Overlapping entry; fully 

monetized in ~"ED account. 

8. Overlapping entry; not fully 

monetized in NEO account. 

ACTUALITY 

9. Impact will occur with 

implementation. 

10. Impact will occur only ..then 

specific additional actions 

are carried out during 

implementation. 

11. Impact will not occur 

because necessary additional 

actions are lacking • 



Effects 

1. National Economic 
Development 

a. Positive 

b. Negative 

2. Environmental Quality 

a. EQ Enhanced 

b. EQ Degraded 

c. EQ Destroyed 

3. Social Well-Being 

a. Beneficial 

b. Adverse 

4. Regional Development 

a. Be11£f ieial 

b. Adverse 

TASLE 13A 

SYSTEM OF ACCOUNTS 

Plan: WNO ACTION" 

Location of Impacts 

Study Area Larger Area 

hest of 

So direct beneficial effects on a local or 
national scale. 

No direct C01!11!litment of local or national 
resources. 

No enhancement of environaental resources. 

Disposal of maintenance material fro11 the 
bay and bar channels would continue to 
disrupt the benthic col!!lllUnities at the 
disposal sites. Disposal ..ounus and their 
possible effec~s on circulation would 
eont1nm to persi.st in the upper bay. 

No environ.ental resources would be 
irretrievably lost as a result of dredging 
the bay or bar chan1els. tit iliution of 
the upper harbor disposal areas would 
eliminate 135 acres of reestablis!ied prime 
marshland. 

Health, safety and co-.nity well-being 
would be unaffected; educational, cultural 
and recreation opportunities would not be 
influenced. 

No unfavorable effects. 

No significant effects on !ncose, 
~:nplo:;ment or e~on001.ic growth of the 
r-..gicn. 

No unfavorabl~ effects. 
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TA'Bl.E 13B . 
SYSTEM OF ACCOUNTS 

PLAN: broe;!dey i;:1q;>..,r..s:lon Area and Gulf Disposal 
Plan ho. • C'.fo<liiied) ."5x550-ft. Main Channel 

Within tt:e 
irranediate 
planning area· 

~sf Significantly en
' hance industrial 
& port facilities 
(2,6,10) 

;* Opportuni~ exists 
for improving cir
culation i.n the 
upper bay below tht 
disposal area and 
north of the Theodc re 
Channel by discon
tinuing existing 
methods of disposirg 
maintenance materil

1
1 

alongside the main 
ship channel. 

The major factor i1 
the number & type .. 
of industry(2,5,l0 

:e1 * Significant effec ~s 

. -----·-·~--------------------. 

LOCATION OF .l}JPACTS 

Within the 
rest of the 
study area 
<SMSA) 

Within a 
larger area 
affected by 
the nlan (BEA) 

Within the 
rest of the 
nation 

ill. Impact will 
!not occur be-

'

, cause necessary 
, additional ac-
i tions are l~ck
ing. 
Section 122 * 
Items required 
by Sec. 122 &. 
ER 1105-2-105. 

' ue to increased port facilities(2,5,10) 
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TABLE l3B 

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

LOCATION OF IMPACTS 

diace rest of the larger area rest 0£ the i I WC<Ofo "" W.ithin the Within a Within the , 

-· SMSA l the plan (BEA) 
ning a=-+ea study area affected by I nation ii 

Account~ ::.:.:""'"'--~~~~~-+-=.""""""'"""'.:.:......;..:;"""""-~-+~~~~~~~-' 

1 

! 

l 
I 

i 
' ' I 
I 
! 

1. National Eco-
nomic Development I ) 
a. Beneficial 

Impacts 
(1) Annual trans-

portation 
savings 

(2) Land Enhance-
ment 

b. Adverse Im-
pacts 

(1) Project fi~st 
(2) Annual Charges 
c. B/C Ratio 

(total) 

I 

I 

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

$43, 971, 000 ** 
$ 3,479,000** 

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

1 
5% i·equired by . 

, Pres. Water Policy. 

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

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

1. 5 

Index of footnotes: 
Timing 
L Impact is e"pec ted to 
occur prior tc or during 
imp leme:i tat iu n of the p la.n 
2. Impact is expected with 
15 years following plan 
ir.:plemen ta ti on. 
3. wpact is expected in a 
longer time frame (15 or 
mere 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%. i 
6. The uncertainty is lessf 
10%. . 
Exclusively I 
7. Overlapping entry;fully 
monetized in NED account. ' 
8. Overlapping entry; not 
fully monetized in NED 
account. 
Actuality 
:J. Impact will occur. with 
imp lernen ta tion. 
10. Impact will occur only 
when specific additional 
actions are carried out 
during i~ple~entatio~. 
11. Impact will not occur 
because neccessary addi
tional actions are lacking. 
Section 122 *Items required 
by Sec.122 & ER 1105-2-105. 



TABLE 13 B _ 
SYSTEM OF ACCOUNTS 

PLAN: Brookl">y i;:r;•~nston Area and Gulf Disposal 
Plan N•-., 1 :Jln·('f·;,,d) '>SxSSO-ft. Main Channel 

-----------------~- -- - '··---------------~ 

a. 
EQ Account 
a. Beneficial 

Impacts 

) Within th.e 
inunediate 
planning area· 

(1) Man-made resources'/< Significantly en
hance industrial 
& port facilities 
(2,6,10) 

(2) Natural resources* Opportunity exists 
for improving cir
culation in the 

b. Adverse Impacts 
(l) Air Quality * 

:2) Noise Level Change 

upper bay below th 
disposal area and 
north of the Theod e 
Channel by discon
tinuing existing 
methods of disposidg 
maintenance materi 11 
alongside the main 
ship channel. 

s 

LOCATffJN Oi' i:..Jl'ACTS 

Within the 
rest of the 
study area 

SMSA 

Within a 
larger area 
affected by 
the lan BEA 

The major factor i 
the number & type 
of induscry(2,S,10 

* Significant effec 
ue to increased por facilities (2,5,10) 

• 

Within the 
rest of the 
nation 

111. Impact will 
1 not occur be-

1

. cause necessary 
additional ac-

i tions are lack
ing. 
Sec ti on 122 * 
Items required 
by Sec. 122 & 
ER 1105-2-105. 

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 fol
lowing plan implemen
tation. 
3. Impact is expected 
in a longer time framE 
(15 or rcore years fol· 
lowing cmplementation) 
Uncertainty 
4. The uncertainty 
associated 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. Impact will occur 
with implementation. 
10.Impact will occur 
only when specific 
additional actions ~ 

are carried out durin1 
implementat•.on. 

• 



• 

(3) Water Quality* 

(4)Natural Resources' 

TABLE 13B 

SYSTEM OF ACCOUNTS 

PLAN: Brookley "- i A d lf .... pans on rea an Gu Disposal 

Within the 
immediate 
planning area 

Minor release of 
heavy metal at 
dredging and dis
posal sites. As
similative capaci 
ty of Mobile Rive 
will be slightly 
reduced.(1,6,9) 
Benthic communi-

ties d-=upted due 
to placement of 
material in the 
Gulf disposal site~ 
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) 

Plan No. 1 (Modified) 55x550-ft, Main Channel 

LOCATION OF IMPACTS 

Within the 
rest of the 
study area 
lSMSA \ 

Within a 
larger area 
affected by 
the nlan (BEA) 

Within the 
rest of the 
nation 

• 
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 
imp lemen ta ti on. 
3. Impact is expected in a 
longer time frame (15 or 
more years following im-
p lemen ta tion.) 
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%. 
Exclusivelv 
7, Overlapping entry;fully 
monetized in NED account, 
8. Overl~pping entry; not 
fully monetized in NED 
account a 

Actuality 
9. Impact will occur with 
implementation. 
10, Impact will occu~ only 
when specific additional 
actions are carried out 
during implementation. 
11. Impact will not occur 
because neccessary addi- .· 
tiona 1 actions are lacking. 
Section 122 *Items required ' 
by Sec.122 & ER 1105-2-105. ' 



TABLE 13B 

SYSTEM OF ACCOUNTS 

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

Within the 
immediate 
planning area 

LOCATION OF IMPACTS 

Within the Within a Within the 
rest of the larger area rest of the 
study area affected by nation 

(5} Esthetic Values*t";:":;::::::-=--::::;-:-::-:7'"--;t---"""(S}~!S~A~l)~~~~~-t-~th~e~..l!.!ol~a~n-~(B~EA~·~)~-+-~~~~~__J 
Adverse visual and 
odor effects asso-
ciated with in-
creased industrial 
and commercial 
development and 
dredging (1,5,9) 

(6) Salinity Changes Denser saltwater 
will be introduce• 
up into Mobile Ra: 
due to larger shiJ 
channel (1,6,9) 

c. EQ Destroyed 1,710 Acres of 
Natural Resource8* bay bottom con

verted to fast
land. 

• 

Index of footnotes: 
Timing 
1. Impact is expected to 
occur prior to or during 
implementation of the plan. 
2. Impact is ex pee ted wi thi:o 
15 years following plan 
imp len:en ta ti on. 
3. Impact is expected in a 
longer time frae'.e (15 or 
more years following i~

pler.ien ta ti on.) 
Uncertai.r:o:v 
4. The uncertainty asso
ciated with the irnpact 
is 50/', or more. 
5. The uncertainty is 
between 107, and 50/o. 
6. The uncertainty is less 
1070. 
Exclusively 
7. Overlapping entry;fully 
monetized in NED account. 
8. Overlapring entry; not 
fully monetized in ~ED 
account. 
Actualltv 
9. Impact will occurwith 
ir.J.p ler::e n tat io r .. 
10. Impact will occu~ o:-tlJ
when specific additio~al 
actions are carried out 
during ir.ple~entation. 
11. Ir.pact will not occur 
because neccessary addi
tional a~tions are lacking. 
Section 122 *Items required 
by Sec.122 & ER 110~-2-105 • 

• 
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TABLE 13B 

SYSTEM OF ACCOUNTS 

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

3. SWB Account 
a. Beneficial 

Impacts 
·(t.) Property 

Values 

Within the 
inunediate 
planning area 

None 

(2) Public faci
lities and 
services* 

I Additional land 
made available 

for port facility 
development (2,6,, 

b. Adverse 
Impacts 

( 1) Relocation 
People 

of Possible relocatio 
of housing adja
cent to proposed 
fill area (1,5,9) 

LOCATION OF IMPACTS 

Within the 
rest of the 
study area 
ISMSA) . 

Within a 
larger area 
affected by 
the nlan (BEA) 

Within the 
rest of the 
nation 

• 
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 frar::e (15 or 
more years following im-
p lemen ta ti on.) 
Uncertainty 
4. The uncertainty asso
ciated with the impact 
is 50/o or more. 
5. The uncertainty is 
between 10% and 50"/o. 
6. The uncertainty is less 
10/0 0 

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 occur 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.122 & ER 1105-2-105, 



l 
I 
I 
I 

' 

(2) Relocation of 
business* 

(3) Relocation of 
farms* 

(4) Coumunity Growtl 

(5) Coumunity Co
hesion 

• 

TABLE 13B 

SYSTEM OF ACCOUNTS 

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

Within the 
immediate 
planning area 

No sig1· i nc ant 
jeffects C:J,.- ,10) 

No effec • .i 

No significant 
effects (3,5,10) 
ImpLementation of 

this plan would be 
in line with state 
<D111111unity economic 
goals, Community 
cohesion as it now 
exists would not 
De disrupted. 

LOCATION OF IMPACTS 

J Within the 
, .:est of the 

study area 
(SMSA) 

No significant 
effects (3,5,10) 

Within a 
larger area 
affected by 
the nlan IBEA) 

Within the 
rest of the 
nation 

Index of footnotes: 
Ti::ming 
1. Impact is expecced to 
occur prior to or <l~~ing 
implementation of the plan. 
2, Irnpac t is expected within 
15 years following plan 
irnplemen tation. 
3. Impact is expected in a 
longer time frame (15 or 
more years following im
plementation.) 
Uncertainty 
4. The uncertainty asso
ciated with t~e impact 
is 50"/, or more. 
5. The uncertainty is 
between 10"/, an<l 50%. 
6. The uncertainty is less 
107,, 
Exclusively 
7. Overlapping entry;fully 
monetized in NED account. 
8. Overlapping entry; not 
fully monetized in NED 
account~ 

Actuality 
9. Impact will occur with 
irnplemen tat ioCt. 
10. Irnpac t "'i 11 occu!" only 
"1hen 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.122 & ER 1105-2-105 • 

• 
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4. RD Account 
a, Beneficial 

Impacts 
(1) Regional 

Growth* 

(2) Tax Changes* 

(3) Employment* 

b, Adverse 

TABLE 13B 

SYSTEM OF ACCOUNTS 

PLAN: Brookley Exp ans ion Area and Gulf Disposal 
Plan No .1 (Modified) 55x550-ft. Main Che.nnel 

1 Within the 
immediate 
p lanniog area 

This plan would 
create a minor 
employment growth 
(3,6,10) 

Local money for 
cons true tion & 
maintenance (1,5,9 

Minor increase in 
business & indus
try related to the 

lport would result 
in increased em
ployment (3,5,10) 
No unfavorable 
regional effects. 

LOCATION OF IMPACTS 

Within the 
rest of tL 
study area 
(SMSA) 

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

I 
Within a 
larger area 
affected by 
the Dlan <BEA) 

Enhance cominer
cial businesses, 
farming & industry 
(3,5,10) 

Commerce & Employ- Commerce would af
ment would affect feet tax revenues 
tax revenues. (3,5,10) (3,5,10) 

Increased employ
ment (3,5,10) 

Within the 
rest of the 
nation 

Commerce woul~ 
affect Federa 

tax revenues 
(3,5,10) 

i 
i 

• 
Index of footnotes: 
Timing 
l. Impa~t is ex?ec~ed to 
occur prior to or during 
iwplo~entation of the plan. 
2. Impact is expected with; 
15 years follm,'irog plan 
ir.ipler.-,en ta ti on. 
3. Irnpact is expected in a 
longer time frane (15 or 
more years followin~ im
plementation.) 
~Jncertaintv 

4. The unc2rtainty asso
ciated with the impac~ 
is 50% or more. 
5. The uncertainty is 
between 10% and SOX. 
6. The uncertainty is less 
10'%. 
Exclusively 
7. Overlapping entry;fully 
n1one tized in NED accryun t. 
8. Overlapping entr; , not 
fully oonetized in NED 
account. 
Actuality 
9. Impact will occur with 
implementation, 
10, Impact will occu~ only 
whero specific additional 
actions are carried ouc 
duri~g implementation. 
11. Impact will not occur 
because neccessary addi
tional actions are lacking. 
Section 122 *Iter:is required 
bv Sec.122 & ER 1105-2-105. 



Accounts 

.t 
l. National Eco

nomic Developmen 
a. Beneficial 

Impacts 
(1) Annual trans

portation sav
ings 

(2) Land Enhance-
ment 

b. Adverse Im
pacts 

(l) Project first 
cost 

(2) Annual charge 
c. B/C Ratio 

(total) 

• 

s 

I Within the I 
immediate 
planning area 

i 

I 
$2,697,000 

(2,6,9) 

TABLE 13C 

SYSTEM OF ACCOUNTS 

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

LOCATION OF IMPACTS 

' Within the WithiP. a 

I 
Within the 

rest of the larger area rest of the 
study area affected by nation 
(SHSA) the nlan (BEA) I 

I 

I 

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

' 

I I 
I 

$43 ,971,000** I $240 ,136 ,.ooo 

I I $ 3 , 4 7 9 , 000 ** $ 18,488,000 

---- 1.5 

NED ACCOUNT 
**Non-Federal costs 

dlocated to the 
lstate. Includes 
_he additional 

5% re~uired by Pres 
dent s water polic 

r 

, 

I 

I 

~ 

I 

I 
i 

I 

I 

Index of footnotes: 
Ti~.ing 

1. Impa~t is expected to 
occur prior to or du~ing 
imple~entation of the plan. 
2. Impact is expected wi:tin 
15 years following plan 
ir.ip ler:".e:i ta tio:-i. 
3. L-;-_pact is <.;J.:pec.ted i::: a 
longer ti~e f~a~e (15 er 
~ore years following i~-

p le:-:.e:-i ca ;:ion.) 
Unc.e:tai:--,tv 
4, The ~~cer~ainty asso
ciated with :e impact 
is 50~1~ or mor~ .. 
5. The u~certaincy is 
be ti,7ecn 10% and 5 0/~, 
6. The ur.ce::..~t2.intv is less 
10%. . 
Excl·Jsi\:c::lv 
7. Overlapping entry;fully 
mor1etized in NED account. 
8. Overlapping entry; not 
fully CT1onetized in !\"ED 
account. 
Actuality 
9. Impact will occur wich 
imp l eme n tat ion. 
10. Irr.pact wi 11 occui:- only 
when s?ecific additional 
actions are carried out 
during implewentation. 
11. Irr;pact will not occur 
because neccessa~y addi
tional actions are lackin~. 
Section 122 *Ite;:is requLrid 
by Sec.122 & EP. 1105-2-105. 

• 
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TABLE 13C . 

SYSTEM OF ACCOUNTS 

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

Z. EQ Account 
a. Beneficial 

I Within the 
immediate 
planning area 

Impacts r 

(1) ~.an-made resourcesi Significantly en- ' 
hance industrial · 
& port facilities : 

I 
(2,6,10) 

(2) Natural resources* Opportunity exists I 
for improving cir- , 
cula tion in the ' 
upper bay below the 

1
disposal area and 

1 north of the Theodore 
Channei by discon-
tinuing existing I 
methods of disposi9g 

!maintenance material 
'alongside the main 
ship channel. 

b. Adverse Impacts . 
(l) Air Quality * I The major factor ij 

the number & type 

LOCATION OF IMPACTS 

Within the 
rest of the 
study· area 

SMSA 

Within a 
larger area 
affected by 
·the lan BEA 

I of industry(2,5,l0 
(i) Noise Level Changes* Significant effecfs 

due to increased porf facilities(2,5,10) 

Within the I 
rest of the 
nation 

11. Impact will 
not occur be
cause necessary 
additional ac-

1 tions are lack
ing. 
Section 122 * 
Items required 
by Sec. 122 & 
ER 1105-2-105. 

• 
Index oi footnotes: 
Timing 
1. Impact is expected 
to occur prior to or 
during implementation 
of the plan. 
2. Impact is expected 
within 15 years fol
lowing plan i~plemen
ta tion. 
3. Impact is expected 
in a longer time frame 
(15 or more years fol
lowing implementation) 
Unce rtn in ty 
4. The uncertainty 
associated with the 
impact is 50'7. or more. 
5. The uncertainty is 
between 10/o and 50'7 •• 
6. The uncertainty is 
less than 10'7 •. 
Exclusively 
7. Overlapping entry; 
fully monetized in 
NED account. 
8. Overlapping entry; 
not fully monetized 
in NED account. 
Actuality 
9. Impact will occur 
with i~plernentation. 
10. Impact will occur 
only when specific 
additional actions • 
are carried out durini 
imp le:nentat•.on. 



..... 
N 
0 

3. Water Quality* 

4. Natural Re
sources* 

• 

TABLE 13C 

SYSTEM OF ACCOUNTS 

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

LOCATION OF IMPACTS 

I 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 olan (BEA) 
Minor release of 

[heavy metal at 
dredging and dis-
lposal sites, As-
similative capaci-
ty of Mobile River 
will be slightl:' 
reduced (1,6,9) ! 
Benthic communi tie• 
disrupted due to 
placement or dredg· 

I ed material in the 
gulf disposal site , 
lower bay, and in 
nearby areas sur-
rounding proposed 
upper bay fill are . 
Channel widening 
~ould decrease ben 
thic productivity 
in approx. 700 
acres of the bay 
(1,6,9) 

I 
; 

' ' ! 

I 
' 

I 

i 
I 

Index of footnotes: 
Tioing 
1. Impact is ex;iected to 
occur prior to or during 
irnplementatior. of the plan. 
2. Impact is expected within 
15 years follo,,ing plan 
implemen t::J. tion. 
3. Ir..pac t is e:-:pec ted i!1 a 
longer ti:r.e £r2r:.e (15 or 
rnore years fcll.:i"'-'ing im-
p le::::e n tn ti on.) 
l!ri...:ertaintv 
4. 111e G~certainty &sso
ciated with the i~pact 
is 50/o or :nore. 
5. The ur.certainty is 
bett~·een 10/~ and 5G/~. 

6. Th~ ~!1certai~ty is less 
10?,. 
Exclusi'relv 
7. Ove~lapping ~ntry;fully 
monetiz~d i~ :;20 acco~~c. 
8. Overlap?i~g e~cry; not 
fully monetized in ::E!J: 
accou.:i t. 
Actl1alitv 
9, Impact i;.Jill occu:r wich 
ir.lpler,ientation. 
10. I~pact will occu~ o~ly 
when specific aciditio~al 
actior.s are carried out 
durihg i~ple~e~tatio~. 
11. Inpact will not occur 
because neccessary 2ddi
tional actio~s ~r~ lac}:i~2. 

Sect ion 122 *I terr.s r€:q ui re'd 

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

• 



• 
TABLE 13C 

SYSTEM OF ACCOUNTS 

PLAN: Brookley Expansion Area and Gulf Dispo_sal 
Plan No. 2 (Modified) 55x550-ft. Main r mel 

5. Esthetic 
Values* 

6. Salinity 
Changes 

c. EQ Destroyed 

Within the 
immediate 
planning area 

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

Denser saltwater 
~ill be introduced 
up into Mobile Bay 
due to larger ship 
channel. (l,6,9) 

Natural Resourc 's 1, 710 Acres of 
bay bottom con
verted to fast

land 

LOCATION OF IMPACTS 

Within the 
rest of the 
study area 
(SMSA) 

Within a 
larger area 
affected by 
the D lan (BEA) 

Within the 
rest of the 
nation 

• 
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 
irr..plernentation. 
3. Impact is expected in a 
longer time fra~e (15 or 
more years following im-
p lemen ta ti on.} 
Uncertai~tv 

4. The uncertainty asso
ciated with the i~pact 
is 50"/o ar more. 
5. The uncertainty is 
between 10% and 50%. 
6. The uncertainty is less 
1070. 
Excl~1sivelv 

7. Overlapping entry;fully 
monetized in NED account. 
8, Overlapping entry; not 
fully monetized in ~iED 
account. 
Ac:tualitv 
9. L7.pact will occur v..~it'.r~ 

imp lerr.en tat ion. 
10, LT.pact will occuc only 
when specific additior.al 
actions are carried out 
during i~ple~entation. 
11. L-::pact T,.;ill c.ot occdr 
because neccessary adCi
tional actions are lacking. 
Section 122 *Items required 

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



3. SWB Account 
a. BenEficial 

Impacts 

,... (1) Property 
~ values 

(2) Public 
facilities 
and services ,, 

b. Adverse 
Impacts 

(1) Relocation 
of people 

• 

TABLE 13C. 

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 by nation 

(SMSA) the nlan <BEA) 

None 

Additional land 

I 
made available 
for port '.acili-
ty development ' 
(2,6,9) 

Possible re-
location of I housing adja-
cent to proposelt 
fill area (1,5, ~) 

j 
' ' I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

Ir.dex of foot~otes: 
Tir..ing 
1. Impact is expected to 
occur prior to or during 
implementation of the plan. 
2. L-r:pact is expected withir" 
15 )'ears ~ollo~ing pl2n 
i:np lerr.en tc.;:. io::l.. 
3. Irnpac t is ezpe.c ted in a 
lohger tioe f ~aLe (15 or 
more years following im-
p le:cer. ta ti on.) 
VncE:rtai:ttv 
4. The uncertainty asso
ciated with the i~pact 
is 5 070 or :r:ore. 
5. The u~certainty is 
bet'.1een 10/, ac.d 50-;;. 
6. The u~certai~ty is less 
107,. 
Exclusivelv 
7. Overlappi~g e~try;fully 
monetized i~ NED account. 
8. Overlappi~z entry; not 
fully L'.".O'."'.e::ized in ;:r::D 
account. 
Actualitv 
9. L~pact will occur t-.'ith 
imp ler:.en tat ion. 
18. k.p3Ct •,1ill OCC~"." o:.ly 
when sp~cific additiocal 
actions are carr:eG out 
during implc~entatio~. 
11. Impact wLll not occur 
because neccessary addi
tional acti~ns 2re 12ck~~g. 
Section 122 *Ite~s req~~red 

by Sec.122 & ER 1105-2-105 • 

• 



• • 

:(2) Relocation of 
business* 

(3) Relocation of 
farms* 

(4) Community 
growth 

(5) Community 
Cohesion 

i 

I 

I 

TABLE 13C 

SYSTEM OF ACCOUNTS 

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

Within the 
irriJUedia te 
planning area 

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 cohesio, 
as it now exists 
would not be dis
rupted. 

LOCATION OF IMPACTS 

Within the 
rest of the 
study area 
(SMSA) 

No significant 
effects (3,5,10) 

Within a 
larger area 
affected by 
the t>lan (BEA) 

Within the 
rest of the 
nation 

' I 

! 

Index of footnotes: 
Timing 
1. Impact is expected to 
occur prior to or during 
implenentation of the plan. 
2. Impact is expected within 
15 years following plan 
implementatio:i.. 
3. I.rnpac t is expected ir. a 
lo~ger time fra~e (15 or 
more years following Lr:i
plemen ta tion.) 
Uncer te.in ty 
4. The uncertainty asso
ciated with tha inpact 
is SOZ or rr.o!'e. 
5. The uncertainty is 
t1 eb.·.'t:en 10% and 50:-~. 

6. The uncertainty is less 
10%. 
Exclusivelv 
7. Overlapping entry;fully 
monetized in ~ED account. 
8. Overlapping entry; not 
fully monetized in NED 
account. 
Actucl ity 
9. Inpact will occur with 
imp lemen ta tion. 
10. Impact will occuc o~ly 
when specific additional 
actions are carried o~t 
during inple~entation. 
11. Inpact ~ill not occur 
because ctccessary addi
tional actions are lacking. 
Section 122 *Items required 

I by Sec .122 c. ER 1105-2-105. 



4. RD Account 
a. Beneficial 

Impacts 
(1) Regional 

Growth* 

(2) Tax Changes* 

Within the 
immediate 
planning area 

I This plan would 
icreate a minor 
employment growth 
(3,6,10) 

Local money for 
construction ~ 

TABLE 13C 

SYSTEM OF ACCOUNTS 

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

LOCATION OF IMPACTS 

Within the Within a Within the 
resc. of the larger area rest of the 
study area affected by nation 
(SMSA) the o lan <BEA) 

Enhance businesses Enhance commercia 
and employment(3, businesses, farm in> 

5 ,10) &industry (3,5,10) 

Commerce & employ- Commerce would Commerce 
ment would affect affect <:ax re- would affect 

mainten ... a:, __ ... ~".:., ~ , J tax revenues.(3,5,1 )venues (3,5 ,10) federal tax 
revenues(3,5, 
10) 

(3) F.mployment* M.inor inc.c•,aee Ln Increased employ
ment (3,5,10) 

b, Adverse 

• 

~usiness & 1naus
~ry related to the 
port would result 
~n increased em-
' loymen t (3,S,10) 
No unfavorable 
regional effects 

I 

I 
I 
I 
I 

I 
' 

I 

Index of footnotes: 
Timing 
1. Impact is expected to 
occ1..1r prio.r to or durir.g 
implementation of the plan. 
2. L~pact is Axpecced within 
15 years following plan 
implementation. 
3. ilcpac t is expected in a 
lunger ti:ne frarr;e (15 or 
more years following ir.1-
pler:1enta ti on.) 
Uncertaint·r 
4. The uncertainty asso
ciated with the L'Tlp.i:::. t 
is 50!~ or more. 
5. The uncertainty is 
between liJ?~ and 50'?-=. 
6. The uncertainty is less 
10?.,. 
Exclusi':el\· 
7. Overlapping entry;fully 
monetized i~ ~~D a2count. 
8. Overlap?i~g entry; nae 
fully ~onct=. ed in ~ED 
account. 
Actual it•.· 
9. lrr:?ac.t i;.;f_il ocrur \·.:ith 
i::::? 1 er.en t: at io::. 
10. I:::-,pJ.Ct :.:ill (;CCU::" 0:1ly 

wnen sp8ciiic additio~al 
actions are car~ie~ out 
during i~ple~entation. 
11. lr.;pc.ct ~ ... ·ill ::.ot occur 
because ~eccessary addi
tio11al accio~s ar~ lacking. 
s~ctioo 122 *:terns req11ired 

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

• 



• • 
TABLE 130 

SYSTEM OF ACCOUNTS 

PLAN: Gulf Disposal 

LOCATION OF IMPACTS 

Within the 
rest of the 
study area 
(SMSA) 

Within a 
larger area 
affected by 
the olan (BEA) 

$20,690,000** 
$ 1, 733,000** 

I NED ACCOUNT 
**Non-Federal cost: 

~
llocated to the 

state. Includes 
he additional 

5% required by Pres~ 
ident

1 s water polic I 

Within the 
rest of the 
nation 

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

$316,906,000 
$ 24,054,000 

1.2 

Index of footnotes: 
Timing 
1. Impact is eApected to 
occur prior to or during 
implementation of the plan. 
2. Impact is expected within 
15 years following plan 
implementation. 
3. Impact is ezpec ted in a 
longer tiT.e fra~e (15 or 
more years following im
plementation,) 
Uncertaintv 
4. The uncertainty asso
ciated with the i~pact 
is 50~/, or rnore:. 
5. The uncertainty is 
between 10% a~d 50%. 
6. The uncertai~ty is less 
10/~. 

Exclusivelv 
7. Overlapping entry;fully 
monetized in ~ED account. 
8. Overlapp~~g entry; not 
fully monetized in r-:.LD 
account. 
Actuality 
9. Impact will occur ~ith 
imp l ~::-?en tat io:c.. 
lC. Impact will occu~ only 
when specific additional 
actions 2re ca~ried out 
during i~ple~entation. 
11. Ir.ipact will not occur 
because neccessary ad~i
tional actions ere lacking. 
?ection 122 *Items required 

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



2. EQ Account 
a. Beneficial 

Impacts 

(1) Man-made 
resources* 

(2) Natural Re-
sources* 

b. Adverse Im
pacts 

(1) Air Quality* 

(2) Noise level 
Changes* 

• 

TABLE 13D. 

SYSTEM OF ACCOUNTS 

PLAN: Gulf Disposal 

LOCATION OF IMPACTS 

Within the Within the Within a 
immediate rest of the larger area 
planning area study area affected by 

{SMSA) the nlan IBEA) 

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 I 
11no action'' 

Minor increase due 
to construction 
activi"y (l,5,9) 

I 

Within the 
: 
I 

rest of the 
I nation 
i 

! 
! 

I 

I I I 
j 
I I 

I 

I 

Index of footnotes: 
Timing 
1. Impact is expected to 
occur prior to or during 
implementation of the plan. 
2. ltT.pac t is expE:c t2d wi thir: 
15 years follo~ing plan 
imp lerr.en tat ion. 
3. Impact is expected in a 
longer time fra~e (15 or 
rnore years following in-
p le~-en ta ti on.) 
L'nce:.rt.e.intv 
~. The uncertaint)' asso
ciated with the inpact 
is 50'70 or more. 
5. The u~certainty is 
bet,.;een 107~ and 50 1~. 

6. The unce!""tainty· is le.ss 
1 Q'l," 

Exclusivelv 
7, Overlappi~g entry;fully 
ffionetized in ~ED account. 
8. Overlappi~g e~try; not 
fully raonetized in NED 
account. 
Actualitv 
9. Ir:;pact ·will occur i:.vith 
LT:!? lece~1 ta cio!l. 
10. lopact will occur only 
when specific additional 
actions are carried out 
during ir..pler:-.entation. 
11. L'Tlpact will not occur 
because neccessary addi
tional actions ere lacki~g. 
Section 122 *Items required 

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

• 



• 

(3) Water Quality* 

(4) Natural Re• 
sources* 

TABLE 13D _ 

SYSTEM OF ACCOUNTS 

PLAN: Gulf Disposal 

Within the 
inunediate 
planning area 

Minor release of 
heavy metal at 
dredging an~ dis
posal sites (l,6,9 

Benthic conmunitie~ 
disrupted due to 
placement of dred-
ged material in th~ 
gulf disposal site~. 
~hannel widening 
would decrease 
benthic producti· 
vity in approx.700 
acres of the bay 
1, 6' 9) 

LOCATION OF IMPACTS 

Within the 
rest of the 
study area 
(SMSA) 

Within a 
lar;;er area 
affected by 
the n lan <BEA) 

\5) Esthetic Value * Adverse visual 

(6) Salinity 
Changes 

effects associa tee 
with dredging(l,5,9) 

Denser saltwater 
will be introduce• 
~P into Mobile Bay 
due to larger shi 

channel (l,6,9) 

Within the 
rest of the 
nation 

I 

I 

• 
Index of footnotes: 
Timing 
1. Inpact is expected to 
occur prior to o~ duri~g 
implementation or the plan. 
2. Impact is expected within 
15 years following plan 
imp leoen tat ion. 
3. Inpact is expected in a 
longer time f ra~e (15 or 
more years folloi·iir.g im-
p lemen ta ti on.) 
Uncertainty 
4. The uncertainty asso
ciated with tte i2p2ct 
is 50~~ or more. 
5. The uncertainty is 
between 10% and 50%. 
6. The uncertainty is less 
10%. 
Exclusivelv 
7. Overlapping encry;fully 
monetized i~ ~:ED account. 
8. Overlapping entry; not 
fully monetized in ~ED 
account. 
Actua 1 itv 
9. Lrr:pact will occur V.'_ith 
imp 1 emen tat ion .. 
10. Impact will occu~ only 
when specific additional 
actions are carried out 
during imple~entation. 
11. Impact will r.ot occur 
because neccessary addi
tional actions are lacking. 
Section 122 *Items requ~-ed 
by Sec.122 & ER 1105-2-105. 



TABLE 13D 

SYSTEM OF ACCOUNTS 

PLAN: Gulf Disposal 

LOCATION Ol IMPACTS I 
I 

Within the t.Ji thin the Within a Within the 
inunediate rest of the larger area rest of the 
planning study affected by nation area area 

(SMSA) th" nlan !BEA) j I I . 
c. EQ Destroyed No resources will ' 

be irretrievably I 
I lost. I 

3. SWB Account ' 
l!eneficial I 

a. 
Impacts i 

(1) Property No significanl· im- I 
Values pact I I ! 

(2) Public faci- Increase in ser-
lities and vices due to lower 
services* transportation 

costs (1,6,10) 

I b. Adverse 
Impacts I 

I 
(1) Relocation 0 No impact I I People I I 

I 

• 

Index of footr.otes: 
Timin2 
1. Impact is Lxpecte::! to 
occur prior to or C.uri:-:.g 
ir::p 1 er::12n cat ion of t:-:.e pla ~. 
2. I::-.p2.c t :i..s e:·:pL:c teC. >;....'' .... hir. 
15 years fcl :.o· .. ;i"'-g p Lan 
imple::-,2n tat:.on. 
3. l.i.1poc t :_ s C:::·:?C:C t -.~~ i:-i a 
10 ...... 1..:c:r L i.:-:.t.: r :::-a: .. 02 (ls or 
r!lOT~' ye2:-s £t.:., 11.:.'~'i> . .; --· 
ple~.c~tc~io~.) 

[nc.::.r <:2 L.: ':.? 

4. -· l f!2 lll:.Ce:'L2 ir_ L:: as:oo-
ciat~ci wi ;::-~ ti·:-:: i:::?.J.Ct 
is SU~ or :;:cr2. 

5. J.'he L::::c • ..:r ta:..:1 t/ 13 

betr...,·ce.:1 10.·. ·-" SJ '-···- .. 
6. The u:",ce:rtai~ty is :Les s 
10\. 
E:.:clusi\·e:l\· 
7. Q\.-t.:rl-3.p;.ii::..; <C::""..l:::."/: ~ll~l y 
r:1onctizL:d ; r ::L_-; .:.:.~=~)~'-:':\:.. 

8. U'.·c::::l2;·)~i::-:.:.:; e:-::.. ::::~;; ['; :J t 

fully :r-.o::.e i: izeC. i :: :::::u 
accou:-1t. 
Act1-2a lit,-

9. l:::p::::::::: :; i ~ 1 oc.:c.: \~'it: 

i:-:-.pl2:-r.,;;c:t2 c.i2:·c. 
10. I:r:?ac t '"i 11 C•CC-:::" Oc;l y 
1-:he:1 

. c. 
SpE=-ClLJ...C c.C.ditio.-.al 

actions are cc.::::-ri..2C O"..:t 
durit:.g ir..? l t:!.7.2r, cc. c io:-,. 
11. L-:-.pact ·.~· .:..1 ~ r::::. :: 0 .:-: c "Jr' 

beca·..;se ::-:::cc1::s:o..:!:''_. 
tional 2ctior.s are 
Section 122 *Iter:-,s 

c.C.:. i-
lac.;:.ir. 
rec_,1ir 

g. 
ed 

by Sec.122 & ER 1105-2-10 5. 

• 
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' Within the 
immediate 
planning area 

(2) Relocation 
of business* No effects 

(3) Relocation 
of farms* No effects 

(4) Community 
Growth Insignificant 

imp«.ct 

(5'1. Comt.l•mity 
Cohesion Insignificant 

Impact 

TABLE 13D , 

SYSTEM OF ACCOUNTS 

PLAN: Gulf Disposal 

LOCATION OF IMPACTS 

Within the Within a 
rest of the larger area 
study area affected by 
<SMSA) the nlan (BEA) 

Within the 
rest of the 
nation 

I 

I 
I 

' 

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 
imp lernen ta ti on. 
3. Impact is expected in a 
longer time frame (15 or 
more years following im-
p lemen ta tion.) 
Uncertainty 
4. The uncertainty asso-
ciated with the impact 
is 50% or more. 
5. The uncertainty :i_s 

between 10% and 50/,. 
6. The uncertainty is less 
10%. 
Exclusivelv 
7. Overlro.:-'. -"-ry; fully 
monetized i_:. . -~ ~ ....... .:.ount • 
8. Overlapping entry; not 
fully monetized in NED 
account. 
Actuality 
9. lr.lpact will occur with 
implerr.entation. 
10. Impact will OCCU'!" only 
when specific additiocal 
actions are carried out 
during iwpler.:ent.atio:LJ.. 
11. Impact will not occur 
because neccessary a<ldi-
tional actions are lacking. 
§ection 122 *Itcems required 

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



4. RD Account 
a. Beneficial 

Impacts 
(1) Regional 

Growth* 

(2) Tax Changes* 

(3) E.mp loymen t* 

b. Adverse 

• 

Withfo the 
immediate 
planning area 

TABLE 13D 

SYSTEM OF ACCOUNTS 

PLAN: Gulf Disposal 

LOCATION OF IMPACTS 

I Within the 

I rest of the 
study area 

I (SMSA) 

Within a 
larger area 
aff€ccted by 
the plan (BE..\\ 

This plan would Enhnnce b:.10 inesses Enhance conu..ercia 
create a minor "'°- 1and employl!lent(3,5, businesses, farmin 
ployment growth ·10) & industry (3,5,10 

Within the 
rest of the 
nation 

(3,6,10) 
Local money for 
construction & 
mainLenance (1,5,9 

Minor i~crease in 
business ~ indus
try related ~~ the 
port would result 
in increased em
ployment. 

Commerce & employ- Commerce would j Commerce woul 
ment would affect affect tax revenue affect Federa 
tax re-venues(3,5,ll) (3,5,10) tax revenues. 

(3,5,10) 

No unfavorable 
regional effects 

Increased employ
ment (3,S,10) 

I 

I 
I 
I 
I 

' ' f 

Index of footnote.s 
Ti::Jing 
1. r~pact is 2xpecled to 
occur prior to or during 
impl~~entation of the plan. 
2. I~pact is expected within 
15 years following plan 
imp ler:1c.:;-i tat ion. 
3. Ic:pact is expected in a 
lot:.gE:r ti:-ie frame (15 or 
n:ore ~·e2zs following im-
p lerr.er: ta tion .. ) 
Ur..ccr~aintv 

4. Tt1e uncertainty asso
ciated with the impact 
is 50~·~ or more. 
5. Tl1c uncertainty is 
bet,,·ee::i 10/o and 5J'io. 
6. The uncertainty is less 
10/~. 

E}:clusivelv 
7. Overlappicg entry;fully 
wonctized in ~ED account~ 
8. Overlapping entry; not 
fully r.:onetized in NED 
accou~t. 

ActL!alit~' 

9. 1::-:pact ",...-.ill occur \...1.ith 
i:-:-:p l e:r.er. ta tio;;i. 
10. I~pact will occur only 
~he~ specific additional 
3Ctio~s ~re carried out 
duri~g inple~entation. 
11. I:-:::pact w:.11 not occur 
beca~se neccessary addi
tional actions are lacking. 
s~ction 122 *Items required 
by Sec.122 & ER 1105-2-105 • 

• 
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Accoll!lts 
1. National Eco

nomic Develop,. 
rnent 

a. Beneficial 
Impacts 

(1) Annual trans 
portation sav 
ings 

b. Adverse Im
pacts 

(1) Project firs 
cost 

I 
I 
I 

J 
J 

r 

(2) Annual Charg 
c. B/C Ratio 

(total) 

1S 

Within the 
immediate 
planning area 

TABLE .lJE 

SYSTEM OF ACCOLlNTS 

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

LOCATION OF IMPACTS 

Within the I Within a Within the 
r£3t of the larger area rest of the 
study area affected by I nation 
(SMSA) the Plan (BEA) 

$4"il84,000 
(2,6,9) 

$940,000** ,$17,858,000 

$ 67,000** 1,328,000 -----
3.5 

I 
NED ACCOUNT 

**Non-Federal costs 
allocated to the 

"""'" '""-'•• ~ the additional · 
5(0 re ui red by Pre~ 
ident~ s water polic • 

I 
I 

I 
' ' ! 
I 

I 

I 
I 

I 

• 
Index of footnotes: 
Timi::-t? 
1. l!:'.".pact is expected to 
occur p~i0r to or duri~g 
implementation of the plan. 
2. Irnpact is expected ~·;ithiii 
15 years follo~ing plan 
imp le;,: en tat ion. 
3. Impact is ezp-ected in a 
longer ti~e fra~~ (15 er 
more years following ic
pieT.e:1tn tion,) 
Unc E:r ta::....-: tv 
4. Tte uncertainty asso
ciated with the inpact 
is so;~ or itore. 
5. The unL.:ertElin t:r is 
bet-.;veen 10~~ a:-ld 50, .. 
6. The uncerta:~ty :s less 
10%. 
Exclusivelv 
7. Overlapping entry;fully 
monetized in ~ED account. 
8. Overlapping entry; not 
fully monetized in ~ED 
accou:-it. 
Actuality 
9. Impact will occur ·with 
implerr:t:ntation. 
10. ill.pact will -Jccu:i_- only 
when specific ac~itia~al 
actions are c2~rieC o~t 
during irr.p lt~.2!1 t.a t ior.. 
11. Ir..pact v..·ill no!: occur 
because neccessary addi
tional actions are lacki~g. 
Section 122 *lte~s req~ired 
by Sec.122 & ER 1105-2-105. 



2. EQ Account 

a. Beneficial 
Impacts 

(1) Man-made 
resources* 

(2) Natural 
resources* 

b. Adverse 
Impacts 

(1) Air Quality* 

(2) Noise level 
Change st< 

• 

I 

I 

I 

TABLE .. 13E 

SYSTEM OF ACCOUNTS 

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

LOCATION OF IMPACTS 

W<<'~ Within the Within the Within a 

immediate rest of the larger area rest of the I 
planning area study area affected by nation ~ 

(SMSA) the nlan !BEA) 
I 

No effect 
I 
I 

I Circulation in th1 
upper bay improve 
by discontinuing 
existing methods 
of disposing main 
tenance material 
alongside the rnai 
ship channel(l,6, i) 

No effect 

' 
Minor increase I 
due to construe- I 
tion activity 
(1,5,9) 

I 

I 
I 

Index of footnotes: 
Timing 
1. Inpact is expected to 
occur prior- to or during 
irr.plementation 0£ the plan. 
2. Lr:ipact is expect~d within 
15 years following plan 
implementation. 
3. lrnpa:.t is expected in a 
longer ti~e frace (15 or 
more years follo~i~g i~
ple;:;er:. ta tion.) 
Unccrrainty 
4. Ihe u~certainty asso
ciated witii the i~pact 
is SQ·~~ or [!;Ore. 
5. Tte uncertai~:y is 
between 10/, a:::d SOL 
6. The uncertainty is less 
lOL 
Exclusivelv 
7. Overlapping e~try;fully 
moGecized i~ ::ED accoLnt. 
8. Overlapping entry; not 
fully monetized in NED 
account. 
P.ctu3lit.y 
9. 1:-:-.?aCt Y.'ill occ·~::- v:ith 
irr,p le::-:-.e!1 tat ioc. 
10. L11pact wil·_ o:::cu!" o:-:ly 
when specific additional 
actions are car~iP.d out 
during icpl~~c~tatio~. 
11. IIr:pac~ w.:.11 ::.ot occc.r 
because n~ccessary addi
tional actions are lacki~g. 
Section 122 *Items required 
by Sec.122 & ER 1105-2-105 . 
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TABLE 13E 

SYSTEM OF ACCOUNTS 

PLAN: Channel widening (Least environmeo.t:ally 
damaging plan) 40-x450-ft. Main Channel 

b LOCAn<>N °' n<'Am 

With:;;- t-h-e~~~~,...-W~i~th_i_n __ t_h_e~~~~.,-W-1-.t-h-1-.n~a~~~~~-,--W-i_t_h_i_n~t-h-e~~ 

immediate rest of the larger area rest of the 
planning area s tLidy area affected by nation 

(3) Water Quality' Minor release of 
heaV'J metal at 
dredging and dis
posal sites (1,6,9 

(4) Natural Re- Benthic communitie 
sources* disrupted due to 

placement of ma
terial at gulf 
disposal site. 
Channel widening 

••ould decrease ben
thic productivity 

!in approx. 350 acr~s 
of the bay.(1,6,9) 

(5' Esthetic Adverse visual 
Values-I' 

(6) Salinl.ty 
Changes· 

effects associated 
with dredging(l,5, ) 
More saltwater wil 
be introduced up 

into Mobile Bay 
due to·larger 

!channel (1,6,9) 

(SMSA) the olan (BEA) 

• 
Index of footnoces: 
Timing 
1. Impact is expected to 
'1('.- r prior to or durir.g 
~ i~~entatton of the plan. 

Imp.1.ct is e~'.J?ecteil. within 
1.... ·pa::.:-s fv: 1 n~;1ng plan 
irr-pl1- ~,. · 

3. l.rep ed '..n a 
longer ; r; or 
mor.: y1. .:..m-
p lemer. Lac. 
Uncertain t.Y 
4. The uncertainty asso
ciated with the i~pact 
is 50/o or more. 
5. The uncertainty is 
be tween 10~1; a:-id .50~!,,. 

6. The uacertainty is less 
10%. 
Exclusivelv 
7. Overlapping entry;fi:lly 
monetized in N2D account. 
8. Overlapping entry; not 
fully ~onetized in NED 
account~ 

Actualitv 
9. Impact w i 11 occur ;;i th 
implement2tion. 
10. Irr,pact !....1 ill occu:~ only 
when specific addicio~al 
actions are carried out 
during iLplementation. 
11. Impa,ct will not c 0 rcur 
because ~~ccessary addi
tional actio~s are lacki~2. 
Section 122 *Items requirid 

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



TABLE 13!' 

SYSTEM OF ACCOUNTS 

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

LOCATION OF IMPACTS 

Within the Within the Within a Within the 
iw.med ia te re St of the larger of the I area rest I planning I study affected by nation area area I (SMSA) the olan (BEA) 

c. EQ Destroyed NO resources will 
I 

be irretrievably I 
lost. I ' I 

I 

I 
I 

I 

I 

• 

Index of footnotes: 
Timing 
1. L'Tlpac t i3 e:-:pe::ted ~.:o 

occur prior to OI d 1Jrir.g 
ir;:iple'.:tentation oc t!;e pla 
2. lmpac t is c:-:pected wit 
15 years fa 1 lo;~7 irtg ?Lan 
imp lcmen tac ion. 
3. Ir.,pact is expected in 
longer ti:-:12 fr ::.r:;e ( l 5 or 
IT,O!'.'e years io 1 lo• .. ;ing ir:'.-
ple;.ientation.) 
Uncertain.tv 
4 The uncertainty as so-
ciated with tfie ir:1pac t 
is 50?, or r..ore. 
5. The ur..cert.ain ty is 
be CT1een 10~/, and 50~~. 
6. The uncertainty is les 
107',. 
Exclusi•1elv 
7. Overla?pi:1g E::1try;full 
monetized in t·~ED account. 
a. Overlapping entry; not 
fully monetized in NED 
account .. 
l\ctual i tv 

:1. 

hir. 

a 

s 

y 

9. 1:71pac t will occur -wit h 
irr.p l ernen tat ion. 
10. L-:ipac t will OCCU!:" onl y 
~-1hen specific additional 
actions are carried OL.:.t 

during ir1p le::-.e '..1 cc. t io;'!. 
11. ill.pact \o.~i 11 r:o t o.::.cur 
bece.use r:ecces.sary 
tional actions are 
Section 122 *Items 

addi-
lackin 
requir 

g. 
ed 

by Sec .122 & ER 1105-2-10 5. 
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3. SWB Accolll\t 
a. Beneficial 

Impacts 
(1) Property 

Values 

(2) Public fac 
lities and 
services* 

b. Adverse 
Impacts 

(1) Relocation 
of People 

TABLE. 13E 

SYSTEM OF ACCOUNTS 

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

Within the 
immediate 
planning area 

No impact 

- Increase in ser-
vices due to lowe1 
transportation 
costs (l,6,10) 

No impact 

LOCATION OF Il!PACTS 

Within the 
rest of the 
study area 
(SMSA) 

Within a 
larger area 
affected by 
the nlan (BEA) 

Within the 
rest of the 
nation 

• 
Index of footnotes: 
Timing 
1. Impact is expected to 
occur prior to or during 
irnplement~tion of the plan. 
2. lr.1pact is ex?ected \.,'ithin 
15 years foli~~ing plan 
irnp le::rnen tat ion. 
3. 1111pac t is e:{pec ted in a 
lot1ger time frame (15 or 
rriore years followir:g ir.j-
p le.-:en ta ti on.) 
UL".cert.s.1ntv 
4. The uncertainty asso
ciated with the i~pact 
is SO?o or rr.ore. 
5. The uncertainty is 
betw·een 10~~ and 50/',. 
6. The u~certainty is 1~35 
10%. 
Exclusivelv 
7. Overlapping entry;felly 
monetized in ~ED account. 
3. Overlapping entry; ~oc 

fully monetized in ~E~ 
account 
Actuality 
9. Irr.pact \Jill occur with 
implementation. 
10. Ir .. ?act will occur o~ly 
when ~.pacific arlditional 
acticns are carried out 
during impleraentatio~. 
11. Impact will not occur 
because neccessary addi
tional actio~s are lacking. 
Section 122 *Items required 

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



Within the 
irmnediate 
planning area 

(2) Relocation No impact 
of business* 

(3) Relocation 
..... of farms* w 

°' (4) Community 
Growth 

' No impact 
I 
I No impact 

(5) Community No impact 
Cohesion 

• 

PLAN: 

TABLE 13E 

SYSTEM OF ACCOUNTS 

Channel Widening (Least environmentally 
damaging plan) 40-x450-ft. Main Channel 

LOCATION OF IMPACTS 

Within the Wi thirl a Within the 
rest of the larger area rest of the 
study area affected by nation 
(SMSA) the n lan (BEA) 

I 

' 
I 

~ 
I 
I 
I 

l 

I 
' I 
I 

I 
I 
I 

Index of foot~otes: 
Timirig 
l. Impact is expected to 
occur prior to or during 
implementation of th:. pla!.1. 
2. L'T!pact is e:{pected i;..~ithin 

15 years following plc3 
i:r.p le::i.en tat ion. 
3. Ispac;:: is e:.:pec ted i::1 a 
longer ti~e fra~e (15 or 
more years following in-
p le:ccer: ta ti on.) 
Uncertc.int\.' 
4. The ~nccrtainty asso
ciated with the i~pact 
is 50~" or ::-.o:::-e. 
5. The uncertainty is 
beb·.'een 10'/~ a~d 50\. 
6. The uncertainty is less 
107,. 
Exclusivelv 
7. Overlapping e~try;fully 
monetized in ~ED account. 
8. Overlapping entry; not 
fully monetized i~ ~ED 

accou:1t. 
.Actu2.}.itv 
9. Iopac t will occ•...:r \·.'ith 
imp 1 E!Llf't: tat ion~ 
10. L~pacc ~ill occu~ o~ly 
when specitic a~dicicnal 
actions are carricG out 
during icple2en:acio~. 
11. Ircpact will Eat occur 
because neccessary addi
tional actions are lacking. 
S~ction 122 *Items required 

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

SYSTEM OF ACCOUNTS 

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

4. RD Account 
a, Beneficial 

Impacts 
(1) Regional 

Growth* 

Within the 
i!!Ullediate 
planning area 

' Minor employment 
growth. (3,6,10) 

(2) Tax Changes• Local money for 
construction & 
maintenance(l,5,9) 

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

LOCATION OF IMPACTS 

Within the 
rest of the 
study area 
(SMSA) 

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

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

Minor 1-ncrease 
(3,5' 10) 

Within a 
larger area 
affected by 
the nlan (BEA) 

Minor eDhancement 
of commercial busi 
nesses, farming& 
industry (3,5,10) 

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

Within the 
rest of the 
nation 

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

Index of footnotes: 
Timing 
1. Impact is expected to 
occur prior to or during 
implementatior. of the plan. 
2. Impact is expected within 
15 years following plan 
irr..plementation. 
3. Impact is expecteQ in a 
longer time frame (15 or 
more years following im
plernen ta ti on.) 
Uncertainty 
4. The uncertainty asso
ciated with the irr:pac t 
is 50% or more. 
5. The uncertainty is 
between 10/, and 50/o. 
6. The uncertainty is less 
10%. 
Exclusivelv 
7. Overlapping entt;; fo.lly 
monetized in ~~D 3ccount. 
8. Overlapping entry; not 
fully monetized in KED 
account. 
Actualitv 
9. Ir.tpact will occur ·with 
imp 1 emen tat ior:. 
10. Impact will cccu!" only 
when sµecific adc!itior,al 
actions are carried out 
during icplementation. 
11~ lr.ipact ':.."ill not occur 
because neccessary n~~i
tional actions are lacking. 
Section 122 *IteCTs required 

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



COMPARISON OF DETAILED PLANS 

The comparisons described in the preceding paragraphs yield the 

following conclusions regarding the five alternatives under 

consideration. 

••No Action.· This plan makes no positive contributions to 

any account. Therefore, in comparison to the structural 

alternatives, it foregoes any NF.D benefits resulting ft~m navigation 

sav-"_ngs and any EQ benefits resulting froir removing sediments from 

the upper bay area. Also, because it solves <lo problems and meets no 

needs, the plan is not desired by local navigaLion interests and 

fails to meet the tests of acceptability. 

• Brookli!!y Expans$ on Area md Gulf Disposal Plan lllo. 1, 

Hodifil!!d. This plan addresses the navt<;atlon problems, fits the 

long-range port development goals of the Alabama State Docks 

Department, and eliminates all future disposal of dredged ma.intenance 

material in the bay. 

• Brookley Expall$lon Area and Gulf Diapoaal Plan lio. Z, Hodtiied, 

(NED). This plan contributes mainly to the NED account, and it is 

superior to all others when compared on the basis of net benefits. 

The environmental problems described earlier are slightly greate• 

than other structural plans, ho~ever, this plan is considered to nave 

general acceptability because it aydresses Lhe naviga:ton prohleas 

and fits the long-range port development goa:s of the Alabama State 

Docks Department. 

• Gulf Disposal Plan lllo. 1. Like the Brook.ley Expansion plans, 

this plan addresses the navigation problems in that it provides the 

same channel design. However, this plan does not provide for an area 
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that can be utilized fer future port expansic•n. The plan addresses 

the environmental problems of disposal of dr~dged material in the bay 

and is considered to have general a~ceptability, 

• Channel Widening (Least Enviromaentally Daiaaging Plan). 

While the other structural alternatives make positive cuntributionc 

primarily to the NED account, th··· plan makes a significant contribu

tion to the EQ account. The Chara1el Widening Plan wac retained for 

further consideration because it had acceptability even though it did 

not satisfy the planning objectives as "'ell as the other structural 

alternative. 

The benefit/cost ratios vf the coasidered structural plans are 

exhibited below for comparison. 

No. 

Plan B/C P tio det Benefits 

Brookley Expansion Area and Gulf 
Disposal Plan No. 1 (Modifi~d) 

Brookley Expan:ion Area and Gulf 
Disposal Plan No. 2 (Modified) 

Gulf Disposal Plan No. l 

Channel Widening 

1. 5 

l. 'i 

1 .. 2 

3.) 

----

s l l ' 102' 000 

l I, 163, 000 

3,489,0t r:1 

Comparison of the Brookley Expansion Are.a and Gulf Disposal ?lans 

1 and 2, ~Jdified, and the Gulf Disposa_ Plan 1 reveals t h-e1 

contribute essentially similar enhancement bene~its- The o~neiits 

for the Channel Widening Plan w..:.re gair12d entirelv frozi the redu-::ti~r: 

in traffic delays in the main ~ay 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 th~ bay. A 

plan such as thi3 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 maximiz~s NED efficiency is the Brookley 

Expar.sion Area ar:d 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 modi.fy the existing maintenance practice of disposing in open

bay water adjacent to the main 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 botto,:;. This ;lan 

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 

circulation, re:ulating flows in the Mobile Delta, and opening the 

fill connecting McDuffie Island. The above EQ measures were combined 

with a platl to widetl the u:ain bay channel that addressed economic 

efficiency and safety. It is queetiotlable whether the Channel 

Widenitlg Platl would result in posicive tlet envirotlmetltal 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 are as follows: 

• Although the Channel Widening Plan makes a contribution to the 

EQ account by the removal of dredged material from the upper bay and 

places it in a less detrimental gulf disposal area, the plan foregoes 

all transportation 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. 

• 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 objections 

from environmental interests. 

• Construction of a disposal area in the upper bay not only 

produces regional economic benefits for land enhancement but provides 

si~nificant savings in disposal of new work dredged material. The 

additional cost for implementlng the Gulf Disposal Plan 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 envirotllllental gains and benefits of the existing 

141 



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 channel maintenance material. This 

option is the most conservative option to show sound l'a~ibility for 

selecting a plan of develo?ment; however, ongoing Corps of Engineers 

studies and 404(b) evaluations may indicate open-water bay disposal 

areas more suitable 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. 1 (Modified) is considered the best plan for 

implementation. This plan, in combination with other structural 

endeavors to improve water quality that were identified in the report 

as requiring additional model studies, will best solve existin~ 

problems and meet the needs of the study area. 

The recommended plan was analyzed in light of the requirements set 

forth in Section 150 of the Water Resourct. 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 additional 

wetlands as provided for in Se~tion 150 is currently being studied 

under the Mobile Harbor operation and maintenance program. 

Fill of any wetland or water areas 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 significa~t 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 and could 

be easily connected 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 result of the shadowing of river flow 

by McDuffie Island and remains of the Arlington Pier. Although 

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 1ears 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 fill 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. 

144 

• 

• 



• 

• 

Essentially 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 most 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 limitations are 

largely due to the still-emerging criteria for evaluating ocean 

disposal impacts. However, all appropriate studies would be accom

plished before any ocean disposal of new woe~ is initiated. In the 

interim much of the needed studies and ev.1luations may be accom

plished by our dredged material disposal study for Mississippi Sound 

and Adjacent Areas. The scope of that stuoy will include an evalua

tion of the impacts of both ocean and estuarine open-water disposal 

with either remaining a future option depending upon more 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 

mitigating the loss of bay bottom taken for the Brookley expansion 

area. 

Overall, many Jng-term and complex investigations have been 

performed in connection with our studies for Mobile Harbor. This 

information indicates that modifications to the recommended plan can 

be made within the scope of work identified in 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 Ldentif ied 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 htprovement 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 SS 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 ~iles 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 l 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 

chanr.el 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. Approximately 63,400,000 cubic yards 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 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 be 
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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 92-534. 

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 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 project is 1.5 to 1. 

EnYiro1111ental Iapacts. Evaluated accomplishments that would 

result from implementation of the recommended plan are direct 

transportation savings through incr~ased 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 l~?roving 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 associated 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. 

Unavoidable adverse impacts associated 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 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. 

CONCLUSIONS 

After carefully considering all technical information and public 

views, and with particular reference to the economic, environmental, 

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 recommende1 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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• Deepenjng 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 miles 

which require a width of 650 feet, 

• Deepening the Mobilz River channel to 55 feet to a point 

about l mile below the Interstate 10 highway tunnels, 

and 

• 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 eac~ such increment. 

Thi~ 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 inclujing 
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necessary retaining dikes, wiers, bulkheads, and embankments 

therefor, or the costs of such retaining works; 

b. Hold and save the United Scates free from damages due to the 

construction and maintenance of the project, not including damages 

due to the fault or negligence of the United States or irs 

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 necessary 

for project purposes. 

d. Provide and maintain without cost to the United States vessel 

berthing areas and local access channels; 

e. Prohibit erection of any structure within 175 feet of the 

project channel as authorized; 

f. Provide and maintain without cost to the United Stat,"s 

adequate public terminal and transfer facilities open to al 1 on eq'"'' 

terms; 

g. Pr0vide a cash contribution based on the final first cost 

allocated to special local ~enefits deriving from land enhancement 

due to Lrndfill; and 

h. Fulfill the requirements of non-Federal cooperation as speci

fied in the terms of conditions of the Uniform Relocation Assistanc<c 

and Real Property Acquisition Policy Act of !970 (PL 91-646) apµrov•ed 

2 January 1971. 
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Application <•f the President's June 1978 11ater policy to the Mobile 

Harbor project requires a contribution from the State of Alabama of 

an estimated $16, 904,000 i.n cash (5 percent of $338,072,000 total 

estimated project first costF assigned to nonvendible project 

purposes based on August 1980 price levels). Other items of local 

cooperation ~ould not be affecte~ by this additional requirement. 

Rev Mar 81 

~.~~ 
Colonel, EN 
District Engineer 
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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 0 and costs submitted 

by OCE in 1979, fuel costs represent about 24% of the vessels' total 

annual operating costs. The remainder or 76% was proportioned to the 

other thre<> i11c', ~'!tors based on their relative position. The resulLs 

of these a11-<tments are as follows: 

Skilled labor 

Conetruc~ion 

Trans,>ortation 

Fuel cosr, 

76% 

24% 

40% 

30% 

30% 

or 

30.Z 

23% 

23% 

24% 

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 

At~achment No. l 
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loaded, the benefits are directly associated with the relative costs; 

consequently, the benefits only are updated. The following procedure 

was used to detennine the increase factor: 

Update Factors 

Economic 

Indicator 

Skilled labor 

Transport at ion 

Construct ion 

Fuel price 

1 Jan 77 

Index 

2200.00 

161. 3 

2494.3 

.336 * 
* Actual price of fuel 

Adjustment 

Skilled labor 1. 2858 x 30 

Transportation 1.4773 x 23 

Construction 1. 3273 x 23 

Fuel price 2.5952 x 24 

Adjusted 

= 

= 

= 

= 

of 

25 Aug 80 

Index 

2828. 8 

238.2 

3319.6 

.872 

Factors 

• 3857 

.3398 

.3053 

• 6228 

increase fact or 

Increase 

Factor 

1. 2858 

1.4773 

1. 3273 

2.5952 

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 navigation 

be,,~fits are based on the previously reported i>enefits (August 1978) 

revised to reflect 7 3/8% percent interest rate and updated with 

an adjusted increase factor of 1.65. 
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Project 

Depth (ft) 

45 

50 

55 

60 

COSTS 

Navigation Benefits 

Transportation benefits 

Updated benefits 
(1978) 

$11,021,000 

20,577 ,000 

30,340,000 

35,174,000 

Increase 
factor 

1. 65 

1.65 

1. 65 

1. 65 

------ -----

Updated benf·ftts 
August 1980 

$18,185,000 

33,952,00U 

50,0lil,000 

58,037,000 

The first costs given herein are estimated for the selected pLm 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 1980 dollar 

values. The advar,.::··.; engineering and desigr1 costs, maintenance during 

construction and inte1·est during construction reflect comrressi.ng 

the post-autho-ization schedule on plate F-1 in Section F of 

Appendix 5. A schedule was coordinated with South Atlantic Divic;inn 

staff that shows Phase I and Phase II AE&D studies complete in four 

years, construction beginning one year following the approval of 

Phase II GDH and construction taking four and one-half y2ars. 

The contrihu t ions required by local interests are based on 1 00~/ of 

the cost allocated for land enhancement of the Brookley expansion 

area, a share of the mitigation costs based on the percent of le; .1 j 

project costs to the total cost, and 5% of total estiJnated pro1t-c:• 

first costs. 

1\nnual charges are based on August 198C dollars, an interest r:_::;_t:: o~-

7 3/8% and an economic period of analysis of 50 ''ears (1995-204L;. 

A detail development of the costs is presented in the following t~i.bJ <::.:--:: 
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ESTIMATE OF FIRST COST ]:_/ 
SELECTED PLAN 

BROOKLEY EXPANSION AREA AND GULF DISPOSAL PLAN NO. 1 (MODIFIED) 
55-FOOT CHA.'lNEL 

(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. @ $l.94 /cu.yd. 

Entrance Channel 

19,018,594 cu.yds. @ $1.41/cu.yd. 

Mooring Dolphins 

16 @ $63 ,263 ea 

Contingencies @ 20% 

Engineering & Design @ 3% 

Supervision & Administration @ 3% 

Contribution by Local Interests 

Mitigation 

Navigation Aids (U.S. C.G.) 

TOTAL FEDERAL FIRST COST 

Rev Mar 81 1-4 

$ 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 
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NON-FEDERAL FIRST COST 

Dredging Berthing Areas 

1,890,000 cu.yds. @ $1.21/cu.yd. 

Dike Construction (over & above Corps of 
Engineers dredging cost} 

0.5 percent of upper bay dredging 

Dike Dressing & Shaping 

Waste Weir~ 

Revetment (20,900 feet@ $236/ft.) 

Contingencies @ 20% 

Contribution by Local Interests 

Mitigation 

TOTAL NON-FEDERAL FIRST COST 

TOTAL ESTIMATED FIRST COST 

l/First Cost Based on Existing Policy 

1-5 

$2 ,287 ,000 

400,000 

40,000 

39,000 

4,332,000 

$7,698,000 

1,540,0CO 

16, 318 '000 

118 ,000 

$25, 674 ,000 

$338,072,000 

Rev I-1ar 81 



ANNUAL CHARGES 
SELECTED PLAN 

BROOKJ,EY EJIPANSION AREA AND GULF DISPOSAL PLAN NO. 1 (MODIFIED) 
55-FOOT CHANNEL 

AUGUST 1980 PRI~E LEVEL 
(EXISTING POLICY) 

FEDERAL A.><NUAL CHARGES 

Interest and Amortizatias 

$364,232,000 7 3/8% for 50 year~ 

(S312,379,000 First Cost) 

( $51, 853, 000 Interest during Construction) 

Maintenance Dredging 

Increase due to larger channel 

Upper Say (79,3·,2 cu.yds. 3 $2.40/cu.\d.) 

Lower llay (150,12? cu.yds.!O $1.80/cu.yd.) 

Sntrance (474,516 cu.yds. @ $2.94/cu.yd.) 

Maintenance During Constructi0n 

$4,175,000 x 0.07591~ 
~laintenance of Mooring Dolphins 

Maintenance <if Navigation Aids(U. S. C.G.) 

TOTAL FEDERAL ANNUAL r:HARGI:S 

NON-FEDERAL M'NUAL CHARGES 

Interest and Amortj;ction 

$29,481,000 7 /8% for 50 years 

($25,674,000 First Cost) 

(S3,807,000 Inter<cst during Construction) 

Mai~tenance of Dikes 

20.900 feet X $2. 78/ft. 

Maintenance cf Berthing Areas 

189,000 cu.yds. 1 $2.40 cu.yd. 

TOTAL NON-FEDERAL Al<'NUAL CHARGES 

TOTAL A.><NUAL CHARGES 
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$2 7' 652' 000 

190,000 

270,000 

1,395,000 

317,000 

34,000 

5 000 

$29,863,000 

$ 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 PLA'\ NO. 1 (MODIFIED) 

55-FOOT CHfu"INEL 
A>_:.,JST 1980 PRICE LEVEL 

·--------------·-·--

SHARE --------
1'0TAL 

FEDERAL: 

President's Proposed Policy ]J 
Existing Policv 

~;ON-FEDERAL: 

P 'd • p . p 1. l/ res1 ent s . r·;p(_l:.2d o icy -

ESTD!ATED 
FIRST COST 

$338,072,000 

295,494 ,000 

312,398,000 

42 ,578,000 

25,674,000 

ANNUAL 
C'ARGES 

$32,6U,OOO 

28~)79~000 

29,863,000 

2~750,GGO 

JJ President's Proµ0sed P0licy Based on a 5~~ state contribut i0n 

of total ~roject firo_t cost ($338,072,00'1 X 0.05 = $16,904,000) 

BENEFJT/COST RATIO 
BROOKLEY E:- ,\N'.- ~ON AREA .'L"!D GULF DISPOSAL PLAN NO. l ('!OD I FI ED) 

55-FOOT C!'A'<~lEL 

AUGUST 1980 PRICE LEVEL 

:favigation Benefits 

Lru1d Enhar1cement Benefits 

Total Annual Benefits 

Annual Charges 

J::CR 
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:·so, 061, ooo 
2,742,000 

$52,803,000 

$32 ,613,000 
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ESTD!J>..TE OF FIRST COST };_/ 
GULF DISPOSAL PLAN NO. 1 

55-FOOT CHANNEL 
AUGUST 1980 PRICE LEVEL 

FEDERAL FIRST COST 

Dredging 

Uppci: Bay Reach (above Theodore) 
63,400,000 cu.yds. @ $2.77/cu.yd. 

Lower Bay Reach 
58,654,000 cu.yds. @ $1.94/cu.yd. 

Entrance Chanf'el 
19,019,000 cu.yds. @ $3.41/cu.yd. 

Mooring Dolphins (16@ $63,263 ea.) 

SUBTOTAL 

Contingencies @ 20% 

Engineering & Design @ 3% 

Supervision & Administration @ 3% 

TOTAL CONSTRUCTION 

Aids to Navigation (U.S.C.G.) 

TOTAL FEL~RAL FIRST COST 

NON-FEDERAL FIRST COSl' 

Dredg:Cng 

Berthing Areas 
(1,890,000 cu.yds. @ $2. 77/cu.yd.) 

~ontingencies @ 20% 

TOTAL NON-FEDERAL FIRST COST 

TOTAL ESTD1ATED FIRST COST 

_!/First Cos~ Based on Existin~ Policy 
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$175,618,000 

113,789,000 

64,855,000 

996 000 

$355,258,000 

71,052,000 

12, 789 ,000 

13,173,000 

$452 ,272 ,000 

107,000 

$452,379,000 

$ 5,235,000 

1,047,000 

$ 6,282,000 

$458,661,000 
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ANNUAL CHARGFS 
GULF DISPOSAL PLAN NO. 1 

55-FOOT CHANNEL 
AUGUST 1980 PRICE LEVEL 

(EXISTING POLICY) 

FEDERAL ANNUAL CHARGES 

Interest and Amortization 

7 3/8% for 50 years 

$527,428,000 }:_/ x 0.075914 

Maintenance Dredging 

Increase due to larger channel 

Upper Bay (79,322 cu.yds. @ $2.40/cu.y1.) 

Lower Bay (150,122 cu.yds. @ $1.80/cu.yd.) 

Entrance (474,516 cu.yds. @ $2.94/cu.yd.) 

Maintenance During Construction 

$4,175,000 x 0.075914 

~laintenance of Mooring Dolphins 

Maintenance of Navigation 'Aids (U. S.C.C.) 

TOTAL FEDERAL ANNUAL CHARGES 

NON-FEDERAL Ai'lNUAL CHARGES 

1/ 

Interest and Amortization 

7 3/8% for 50 years 

$6,282,000 x 0.075914 

Maintenance of Berthing Areas 

189,000 cu.yds. G $2.40/cu.yd. 

TOTAL NON-FEDERAL ANl\TlJAL CHARGES 

TOTAL A.NNUAL CHARGES 

Includes interest during construction 
(4.5 years@ 7 3/8% = $75,049,000 

1-9 

$40,039,000 

190,000 

270,000 

1,395,COO 

317,000 

34,000 

5,000 

$42,250,000 

$ 477 ,000 

454,000 

$ 931,000 

$43,181,000 
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SHARE 

TOTAL 

FEDERAL: 

COST SHARING 
GULF DISPOSAL PLAN NO. 1 

55-FOOT CHANNEL 
AUGUST 1980 PRICE LEVEL 

ESTIMATED 
FIRST COST 

$458,661,000 

President's Proposed Policy l/ 429,446,000 

Existing Policy 

NON-FEDERAL: 

P id ' p d p l' l/ res ent s ropose o icy -

Existing Policy 

452,379,000 

2 9 ,215, 000 

6,282,000 

ANNUAL 
CHARGES 

$43 ,181, 000 

40,509,000 

42,250,000 

2 ,672 ,000 

931,000 

.!_/President's Proposed Policy Based on a 5% State contribution 
of total project first cost ($458,661,000 X 0.05 = $22,933,000) 

Navigation Benefits 

Annual Charges 

BCR 

Rev Mar 81 

BENEFIT/COST RATIO 
GULF DISPOSAL PLAN NO. 1 

55-FOOT CHANNEL 
AUGUST 1980 PRICE LEVEL 

1-10 

$50,061,000 

$ 43, 181, 000 
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F I N A L 

ENVIRONMENTAL IMPACT STATEMENT 

MOBILE HARBOR 

CHANNEL IMPROVEMENTS 
MOBILE COUNTY, ALABAMA 

Prepared by 
US Army Engineer District, Mobile 

Mobile, Alabama 
October 1980 
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[ ] Draft 

Responsible Office: 

SUMMARY 

Mobile Harbor Channel Improvements 
Mobile Coi.mty, Alabama 

[X] Final Environmental Statement 

U. S. Army Engineer District, Mobile 
P. O. Box 2288 
Mobile, Alabama 36628 
Telephone: (205) 690-2511 

1. Name of Action: ( ) 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 channel through Mobile 
Bay to a depth of 55 feet and width of 5~0 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. Approximately 
63,400,000 cubic yards 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 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 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 projec:t is 1.6 to l • 
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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 0f 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 associateu 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 some 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 also other adverse impacts 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 project would include higher levels of noiee, water, and 
air pollution related to increased economic development of the area. 

4. Alternatives: Along with a no action plan, alternatives 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 fill 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 Received: 

US Environmental Protection Agency 
US Department of the Interior 
US Department of Commerce, National Marine Fisheries Service 
US Department of Commerce, Maritime Administration 
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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 Historical Commission 
Mobile County Health Department 
Industrial Development Board of the City of Mobile 
Mobile United 
League of Women Voters 

6. 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 • 0i 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 t!.rough Mobile 
Bay to a depth of S5 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 
timnel 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 SS-foot 
depth, a l,SOO-foot width (including the channel) and l,SOO 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 
yards of new work material as well 1s all future maintenance material for 
a SO 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 to a diked disposal area in the vicinity of the Brookley 
waterfront. Construction of the lower bay reach would involve removal of 
about S8,700,000 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 r.ydraulic dredge and transported by duJllll SCOWS offshore. New 
work, apprcximately 19,100,000 cubic yards, and maintenance material from 
the bar cr.annel would be excavated by hopper dredge and disposed at a gulf 
site. 

1.03 Post-authorization environmental studies under the recommended 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-Chacaloocliee and Polecat Bays and Garrows Bend, (2) establish 
oyster 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 to 
Mobile River, (4) fill depressions which exist in Mobile Bay, and (5) 
establish a recycle plan to remove material from existing Blakeley and 
Pinto Island disposal areas. As discussed in section 6, items listed above 
as numher l n>uld be implemented without further model studies. F1,rther 
coordinat1on with Federal, State, and local agencies, citizens groups and 
interested parties would be included with the post-authorization studies. 

1. OL; The proposed plan represents a comprehensive guide for development 
of Mobile Harbor. In order to maintain efficiency and safety, separable 
features could be j::nplemented early at the existing authorized depth of 
40 feet. These include channel widening in the upper bay, a turning and 
anchor,::ige area at the head of the bay. a passing lane i_n the central area 
of th<= bay and mitigating features to improve water circulation in Chacaloochee 
Bay and Garrows Bend. Incremental construction of the project would be 
anrilyz:ed further during post-authorization studies. 

1.05 The survey studies for Mobile Harbor have been developed in com
pliance w!.th 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 sur\7 ey report on the now authorized Theodore Ship 
Channel project. The proposed project was formulated consistcm: with the 
Water Resource Council Principles and Standards (P&S). 

1. 06 The existing project for Mobile Harbor was authorized bv Sect iorl 
104 of the River and Harbor Act of 3 September 1954 (House Document 74, 
83rd Cong., 1st Session), and previous acts. Authorize<:! dimend ons 
provide a 42-bv 600-foot channel about 1.5 miles long across Mobile Bar; 
a 40-by 400-fnot 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 in 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 !farbor Project system requfres several different operational 
methods, depending upon the location of the speci"ic channel segment. 
The Bar Channel is maintained with a hopper dred!J;<'. wit;1 dc•posftlon of 
the dredged material in the open gulf in an &,pproximately 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 hydraulic pipeline 
dredge and the dredged .iaterial is deposited in open water on both sides r' 

the channel. Fifteen disposal sites paralleling the channel occupy approx
im:-1 tely 20~or;o acres of bay bottom and are almost continuous along both sides 
of the channel. Tl~e Mobile River segment of the harbor project is maintained 
using a hydraulic pipeline dredge >Tith disposal of the dredged material in 
diked-land areas known as BlaKely Island and Pinto Island . 
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1.08 Evaluated accomplishments thac would result fr0m implementation of 
the proposed project ate direct transpor ation ~avings through increased 
use of larger, more economical vessels, and land enhancement from f,st 
land created adjacent to the liroo~ley Industrial Complex. In addition 
supplemental uenefits creditable to improving the harbor .aannel would 
result from elimination of ~ost vessel time due to constrained traffic 
in the channels. As shown on Attachme10~ 1 the initial Federal cost .of th,, 
proposed project is $295.494 ,000. Non-Federal initial cost is $42,578,000. 
The average annual benefits to be r'erived from ch2 project are estimated 
at $5Zc,803 1 000, while the. total average annual cha-rg;:.s ar~ 2stimated at 
$32,613,000. The ben~fit to cost ratio is l .6 to 1.0. 

1. 09 Construction of the l"i:"oposed project could be accomplishe..1 in about 
seven years., utilizing 0!1e: 30 1-nc:: t1ydraul.ic dredge for tl-1e upper bay, one 
modified 27 inch hydratiJic dredge in the lo\-.rer bay reac11, a11d fo - abr-ut 
chree years, one hopper dredge fer the entrance channel. The 27 inch pipe
line dredge would be modified bv lowering the pump on the dredge ladu~r near 
l'.te cutterhead to obtain greater densitie, in the dredge effluent and better 
economies from the barging operation. Also the dredge would be moairiea co 
discharge into dump scows at a production rate of 2,500 cubic yards per hour 
in situ~ It is estiw.a.ted a fleet of 8 t:ow boats and 16 dump s -~s would be 
required to transport the new i..:ork dredged material from the lov.r~r "!-:.:'Jy 
channt:l ..,o a gulf disposal site without uelayir1g dredging operation~;, 

1. 10 The completed charnels would have side slopes of one vertical on five 
horizontal. Initial dredging would provide for an allowance of two feet 
overdepth required for advance maintenance plus two feet of allowable over
depth to :::ompensate for inaccuracies in ~he dredging process. Most of the 
material to be excavated is composed of gray clav of high plasticity (fat 
clay) with occasi0nal lenses of gray sandy clays and silty sands. Sand 
can be found in the upper third of the hay to a point about 6. 5 miles south 
of the mouth of Mobile River. It is e;.:pec:ted tt1at mat.~rial dredged from the 
Bar Channel would also be sandv. 

1.11 As show on Figure 2 the sandy new work marerial from the upper third 
of the bay would be used to construct the dikes and fill approximately 61 
percent of the Brookley expansion area. This wouli provide 1,047 acres of 
fast land to an elevation approximately 17.5 feet above mean low water. 
Th<> remai.nder of the fill area would accommodate appcoximately 24 million 
cubic yards of new work material (~ldy) from cne ;~ext 6 miles of channel do·~'Il 

to the intersection of the Theodore channel. Further details oc1 the design 

• 

of the disposal areas are ccntained in Section E, of the Td-hr.ical Report (Append]x ~). 

l.!,2 After a period of consolidatL>n an<l stabilization the dikes would be 
shaped up and provided witl• an appropriate covering to protect against 
erosive wave action. Those areas exposed to high energy 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 establis~~d on 
the southern end of the disposal area to mitigate the loss of about 70 acres of 
marsh presently growing on the Brookley shoreline. 
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l.11 Results of engineering and environmental studies currently being 
conducted in connection with construction of the disposal island for the 
Theodore Ship Cho.anel would be used in establishing a plan to minimize 
adverse environmental e1fects during construction of the Brookley expansion 
area. Also, a study of dredging in Mississippi Sound and adjacent areas 
has been initiated by t~e Mobile District Corps of Engineers as a result 
of Congressional resolnt ions of 1977. The. main purpose of the study is to 
determine whether the present and proposed dredged material disposal methods 
for maintenance and cr,nstruction of the various projects in Mississippi Sound 
and Mobile Bay, should be modified in any way, in the interest of economic 
efficiency and environmental qualit). The resolutions request an investigation 
of various dredging te~hniques 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 Mobile Harb to: will be developed consistent with the Mississippi 
Sound study. 

l.14 Fxisting Federal projects involving maintenance dredging in proximity 
to the proposed project include: Mobile Harbor, Dauphin Island Bay, Dog 
River, Fowl River, Fly Creek, Bon Secour Rtver, and the Gulf Intracoastal 
Waterway. Environmental impact statements (EIS) for operation and maintenance 
of these Federal pr<Jjects have been completed. The Theodore Ship Char,nel 
project, developed from survey scope investigations for navigation improvements 
to Mobile Harbor, is in the initial stages of construction 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 coal 
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 act h·ities such as large scale land development for both 
residential and industrial sites are also in progress about the bay's periphery. 

-
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2. 01 ENVIRONMENTAL SETTING WITHOUT 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 o' 
southern Alabama and adjacent sections of Mississippi and Florida. n.~ 

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 ship?ing is another important aspect of coDD!lerce 
c.nd the port of Mobile presently ranks 12th among U.S. ports in total 
volume handled. 

2.02 Transportation Facilities. The dominant feature of the region is 
Mobile Bay which stretches about 30 !Diles from the mouths of the Mobile and 
Tensaw Rivers in the north of Pelican Point and Fort Morgan to the south, 
which mark the ~ s to the Gulf of Mexico. The bay is shallow, averaging 
only 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 southernpart 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.S. highways, two 
Interstate routes, two airports, four railroads, and 55 coDD!lon 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 accommodated by the 
Mobile-Tombigbee-Black Warrior River system, the Mobile-Alabama-Coosa River 
system, and the Gulf Intracoastal Waterway. The Tennessee-Tombigbee River 
project which is now under construction will connect 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 
tra~sportation needs, totaling 32.5 million tons of coDD!lerce in 1975. There 
were 2,800 persons employed in water transportation and transportation 
services which were directly related to port 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 Eco~. 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 already 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 employed 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 is rising at a more rapid rate than 
that of Mobile County. Largest increases have been in nonfarm personal income. 

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. Each of 
these are potential significant cultural resources. Additional data can be 
found in Section 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 (Tanner, 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, etc.) reflect a situation which fluctuates seasonally while being 
greatly influence by variable volume of stream discharge, wind, and tidal 
conditions. Intermittently, perhaps daily, each of these variables will have 
a dominant influence on the hydrologic characteristics of the estuary. 
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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/oo). Major fluctuations in river discharge have an 
innnediate 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 studied. 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, 1974; U.S. Army 
Corps of Engineers, 1977). f -

~~~ 
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 tons 
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 approaching 8,000,000 cubic yards, 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 spe~ific errors, it has 
taken the most accurate determination of wetland acreage within 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 species are normally associated 
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 Spartina 
alterniflora grades into almost pure stands of {~ roemerianus. Higher 
areas may be characterized by Spartina patens, FJ.mbristylis sp., Spartina 
cynosuroides, Phragmites communis, and Borrichia _frutescens. 

2.15 Phytoplankton, zooplankton, and benthic se~ grass communities within 
the bay have been poorly investigated. Such findings as do exist are 
summarized in Section B of Appendix 5. 

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. Mo~t of the seafood is ianded 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 
conun~rcial 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 Ridley sea turtle, 
hawksbill turtle, and leatherback turtle. Additional 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 10-fathom curve the benthic community 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 end clay substrates, but the individual size 
of each org~nisms 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 oxidants and 
particulates. The entire county of Mobile is a non-attainment area for 
photochemical oxidants, that is ozone, and one sub-county area is non
attainment 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 cittle effect on the overall water quality of the bay, except in highly 
localized areas. Nonetheless, 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 the northern 
section of the bay have been permanently closed to the harvest of shellfish 
because of high coliform levels. Localized severe degradation of water quality 
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 
the 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 quality 
standards. In general, water quality improves with distance from the Mobile 
urbar, 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. Native 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 refuee 
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 also 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 course 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 $1 billion in 1977 and a significant portion of this amount 
was spent in coastal 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 
Corrnnission 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-wide 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 1 %0 ;'Apper.d," .\ j. t1'e Coastal Area Board 
concludes that the recommenclerJ nlan alld al 1 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 operations, 
(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 Impacts 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 productivity in 
the area committed to the enlarged channel is expected to diminish by 
approximately 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 and maintenance dredging, of the channels some 
turbidity would be created along the bottom in the immediate vicinity of the 
dredge cutterhead. 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 Channel and up the Mobile River. The salinity 
concentrations vary seas·)nally 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 higt salinity gulf waters to travel north
ward through the bay and thereby increase the salt wedge intrusion in the 
river. The upstream boundary of che 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 <as 
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 of the Arlington 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 area is available. Swingle, 
Bland, and Tatum in a study on the 16-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 :i.n the estuarin" 
system is not known. However, Loesch (1965) and B~~th (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, c·.:,u.ducted in 
1977 and 1978, revealed that the largest "catch per unit effort" 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 classification of areas which were least sensitive to increased 
or additional disturbance. May (1973) in a study on dredging indicateJ 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-influenced, low-salinity benthic assemblages. Approximately 
20% 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 llllll are utilized as food by many fishes, 
crabs, and ducks. Hopkins, et al (1973) has examined Rangia as an overr.11 
indicator organism which could be used to determine the effects of engineering 
works on the biota of coastal waters. The most critical factor in determining 
the future of Rangia population is in the pulsing oi freshets into an embayment, 
which would not be changed by implementation of this alternative. Although the 
remaining population outside the fill area would not be directly affected, the 
fill would dest::oy 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 (Pennywort), Iva frutescens (marsh-elder), Myrica cerifera (wax 
myrtle}, Quercus nigra (Water Oak), Zizania aquatica (wild rice), Spartina 
patens (salt meadow hay), ~ilax nigra (black willow), Cladium jamaicense 
(sawgrass), Baccharis halimifolia (groundsell tree), Typha latifolia (common 
cat-tail), Daubentonia punicea, and Pi~~- 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 pian provides for a marsh establishment 
program which will off_ C't the wetlands loss. This and other mitigation 
features are discussed i1: ;1etail 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 ha·;e 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 bioassays 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~ry 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 overBll 
COE Dredged Material Research Program have utilized both the elutriate and 
bioassay techniques of analysis. Results of these studies are sunnnarized 
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: iron cadmium, coppLr, lead, mercury, and zinc. 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 hut 
appeared to be m:>re influenced by natural processes such as runoff. 
Slightly increased levels of metals in the water colunm 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 channel dredging in lower 
Mobile Ba:-. He concluded that the dredge effluent did not increasP ~he 
levels of dissolved heavy metals. 

4. 14 Le~ et.al. (1978) conducted a water quality stud;· related to the 
June 19 76 Mobile Ship Channel maintenance dredging r.<ear Micldle Bay Light. 
Modifien elutriate tests performed with the channe: sediments and sit€ 
water prior to dredging indicated that maganese a•.1d iron would be released 
tn the water column. P-Jth nickel and copper wer'" removed from the waters 
while no significant changes occurred for cadmium, chromium, zinc, and 
lead. Total ammonium and ammonia also displaye.d a tendency to be released 
to the water column. Bioassays were performe<'. with the elutriate waters 
to determine the effects on grass shrimp Palaemonetes pugio. No toxcity 
was observed during the 96-hour tests. Rest>lts of field tests of the actual 
dredge discharge wet·e comparable to the elucriate tests but indicated only 
local increases in pollutional constituent3 in the water cJlumn directly 
associated with the initial mud-water matcix discharged from the dredge 
pipe. As a result of the Mobile Bay study and similar studies of other 
dredging projects, I..ee et.al. concluded that the relatively re.pid dispersion 
of any released contaminants at the disposal site creates a situation where 
the likelihood of significant toxicity or bioaccumulation of contaminants 
present in the dredged sediments is very small. 

4 .15 Shub a, Carroll, and Wong (1° 77) conducted algal bioassays utilizing 
Dunaliella tertiolecta exposed tc various combinations of elutriate and 
disposal site water concentratir.ns for Arlington Channel. They asserted 
that an algal bioassay of the ,,lutriate could indicate the bioavailability 
of constituents released from dredged material and th~ possible effect on 
phytoplankton productivity a'_ the disposal site. Elutriate anaylses 
indicated ammonia-nitrogen, TOC and TIC were relea',ed from all of the 
Arlington Channel sediment,; sampled. Some orthop:1osphate was removed by 
all sediments. For the P2avy metals, manganese and to a more limited extent 
lead and nickel were reJ.eased for all sedimenta. Results of the bioassay 
analysis indicated a tcend of inhibition to the growth of Q. tertiolecta. 
When nutrients were a,:ided to the elutriates growth yield increased 
significantly. SinC'-' ammonia nitrogen waF released from all sediments a 
separate experiment was conducted using .'.!_ tertiolecta and concentrations 
of arrll!lonium up to 49 ppm. The ammoniu~ study demonstrated that the 
concentrations of ammonium plus ammo~ia found in the elutriates were not 
toxic to the te<t alga. It was su~gested that the algal growth in the 
bioassays coul<'. have been affect:ed by the high concentrations of manganese 
in the elutrir.tes. 

4.16 In 19;4 the MobiJ.:· District Corps of Engineers collected sediment 
core samples from al_,mg the alinement of the Mobile and proposed Theodore 
Ship Charnels. 1'_,1alyses (data contained in sections B and D- of 
Appendi ·, 5) ir,cluded physical. chemical, heavy metals, bac teriolo"ical. 
and pefci~i~es by the bulk analyses technique, and elutriate analyses for 
chemi.:1':!. and heavy metals constituents. Results of the elutriate analyses 
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for the sandy upper bay sediments were similiar to the elutriate findings of 
Lee et.al. (1978) and Shuba et.al. (1977) in that the nutrient related 
constiutents, such as a111110nia nitrogen and total kjeldahl nitrogen, 
displayed the greatest potential to be released to the water column. Analyses 
of heavy metals in the dike construction material, however, indicated only 
nickel an~ zinc would be released to the water column. The EPA Quality 
Criteria for Water, 1976, indicates that concentrations of nickel below 100 
ppb should not be harmful to marine organisms. The concentrations of nickel 
associated with the dredging operation are well below that value (54.5 ppb). 
Although there are no specific criteria for zinc the increased concentrations 
~ould be relatively small. Based on the results of the prev:tously discussed 
studies of dredging activities in }:.,bile Bay, any release of pollutional 
constituents to the water colunm 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 biological parameters. It was 
concluded from the study that the dredging did not influence the concentrations 
of coliform bac~eria in the water around the discharge, in the sediments of 
the disposal-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 r~duction in dissolved oxygen. Lee et.al. (1978) associated 
depressed dissolved oxygen levels to the high suspended solid concentration~ 
in the inlllediate vicinity of the dredge discharge point. 

4.19 Increased turbidity and suspended solids concentrations would be 
associated with the island and expansion a~ea 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 
coDDDonly attributed to suspended sediments alone. It is used in this se ~e 
to refer to a broad spectrum of conditions, varying from what can essentially 
be considered a highly fluid mud, having several grams of particulates per liter, 
to particle suJpensions of a few milligrams per liter, which appear clear 
to the eye. Varying ranges of turbidity are experienced in most aquatic 
ecosysteros, including Mobile Ray (15-lOo+JTU's), to which resident fauna .llld 
flora are adapted (Hirsch, et.al. 1978). Background suspended solids 
values have been documented to range from 4 to 144 mgl (May, 197?) for 
Mobile Bay. 

4.26 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 one direction but 
was otherwise confined to within 600 feet of the discharge point. rtigh 
concentrati~ns of suspended solids in the form of a fluid mud layer along 
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 '!laintenance dredging near 
Middle Bay Light in June 1970. The discharge was conducted with a 24 inch 
pipe submerged five feet below the water surface al approximately a 30° 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 
aiong 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 disc:harge point. The discharge plume disappeareH 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/l. The fluid mud extended more 
than 1,600 feet from the discharge point at a thickness of about five inches. 

4.22 Brett (1975) conducted a sediment dbpernlvi1 ~tudy of the maintenance 
dredging operation studied by Windom and Lackey. It was reported that the 
dredged material moved from the discharge as a meanderin& stream 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 a dtstance of about 5 ,000 feet, while small concentratic.is of fine materials 
move up to 4,000 from the discharge. Brett also concluded that turbidity pro
duced by dredging settles out 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 constncction and stabilization of the dikes, which 
may involve a period of several years. Heavy suspended solid concentrations 
would be expected in the area of construction, but small quantities of 
colloidal-sized particles of dredg••d 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 of Brett 
(1975), during construction of the upper bay expansion area approximately 1,300 
acres of water bottoms cvest of the ship channel off Brookley 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, irritation and clogging of the gills of fis:.es, and inter
ference with plant photosynthesis due t0 shading effects. The res?vnses of 
aquatic 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 biologic.al characteristics of each site; and antagonistic and 
synergistic effects. Other variables, such as the interaction between the solids, 
temperature, antl 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 
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of Mobile Bay, the following parameters are <lisc11sserl in more detail: 
Habitat. primarv productivity, ~enthic assemblages (benthos), invertebrates, 
plankton, nekton, fishes, and aesthetics. 

4. 25 As discussed in paragraph 4. 21 :he area around the disposal site 
would be blanketed with a thin layer of material which would obviously 
result in habitat alteration. According to 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 highly variable. In general it is recognized 
that during the initial disposal operation those benthic organisms in the 
immediate vicinity of the discharge are severely disturbed and either 
scattered or destroyed. However, the disposa~ 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 nonnal 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 originally occupied the site and consisted of opportunistic 
species whose environmental requirements were flexible enough to allow them 
to occupy the disturbed areas. According to studies by Hirsch et. al. 
(1978) trends toward reestablishment of the original cmmnunities were noted 
within several months after distur! . .'c. .. ,·e 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, Mississippi indicate that most motile inhabitants of the 
substrat" 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 nonnally 
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 
accompanies increased turbidity (Sherk, 1971). 

euphotic zone usually 
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 natural and/or mans activities 
can therefore either promote or inhibit primary production, and can be of 
substantial importance. Recause 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 around 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 that phytoplankton productivity would essentially be eliminated in 
the tnunediate area of dike construction during the discharge operation and for 
a short time thereafter until the dikes become stabilized. 

4. 29 Suspended sediments may also 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 
flocculation 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.J_aboratory studies are probably 
more indicative of natural responses of adult fishes to suspended solids 
(Stern and Stickle, 1978). The results of these studies have indicate4 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 mA.ny of the invertebrates studied to date. 
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4.Jl 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 
occurrance, 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 
stabilization would be aesthetically displeasing to snme 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 locaJized 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 In 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 levels of water-column 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 flow. The sl~rry remains in the pipeline/diffuser 
until it is discharged at a low velocity near the bottom, thus preventing 
any interaction of the slurry with the water column above the diffuser. This 
eliminates water column turbidity as well as any depression of the dissolved 
oxygen levels in the water colUlllII. A system for control of dredged 
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material dispersiJn would be environmentally beneficial for the open 
water dike construction in the upper bay, and will be considered further 
post-autnorization studies. 

4.34 Results of engineering and environmental 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 bay would be placed within the confines 
of the expansion area 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,J6 Impact of Offshore Disposal. Under the proposed plan approximately 
58,654,000 cubic yards 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 gulf disposal 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 g'.ulf disposal area(s). On an average annual basis about 379,000 
cubic yards 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 sanctuaries Act of 1972, PL 92-534. In selection of the disposal 
site the criteria requires that in addition to other necessarv or appro
priate factorn 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 environmental 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 heavy 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 year, 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 . 
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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 ,,enrshore sea 
bottom within the study area. As shown on figure 5 the report : )c"uses 
upon those specific areas where dredged material disposal is likeJy to cause 
the least damage to features and processes of greatest end-<Jr>JJ"ental and 
social value. 

4. 40 The 11 January 1977 Ocean Dumping Criteria established by the EPA 
require that elutriate tests and biological evaluations be perfonned prior 
to disposal of dredged material offshore. Elutriate results (Section D 
Appendix5) for gulf disposal of the lower bav ma1:P.rV•1 WP.r<> sindl~r 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 int~csection of the proposed 
Theodore Channel exhibited the greatest potential for undesirable effects 
on the water column. "Three phase" (liquid, suspended particulate, and 
solid phase) bioassay analyses required by the F.PA were performed with these 
sediments to simulate a worst-case situation. Bioassay results, contained 
in Section D of Aooendix 5. indicate that there would not be anv 
significant lethal effects from the dredged material on zooplankton, 
crustaceans, fish, infauna! bivalves, or infauna! polycheates. Also, 
Mercenaria mercenaria (Infaunal bivalve) exposed to the solid phase of the 
dredged material did not demonstrate a potential for bio-accumulation of 
heavy m.etals, 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 Gulf 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 prPsently being 
placed in interim-approved areas. 

4.42 Cumulative Impacts of the Proposed Plan. In order to determine the 
hydrol0gical impacts of the proposed project, physical model studies of the 
bay were conducted at the Corps of Engineers Waterways Experiment Station, 
Vicksburg, Mis$issippi. Elements studied included tides, velocities, surface 
currents, and salinities. Figure 6 shows the location of the test stations 
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 

Appendix 1 
27 



'" --~ . 
4> ' 

~ MISSISSIPPI SOUND 
-N-

~ tSLANO 

.. ______ -= ~~-=---- ~-:·-~t~~~?l--~~·f:~t~~~-~-~I~~~= 

'.._: 

r, SANO 
' ..., IS ',, 

~- ... 

\ 

. . c:::::::: ==~=~-:::: :::: :::::::::;.: :::: :: : :-::::::·::::::-~=-=· •. 

\
• ·:: ~'.'. :i~1:~=-=--==~=-~:::~,~~~~ff~~~;~"Tiff~lt:: _ 
~-~ ~~-·=·: ~ -:~==:: .: .. : .. ~':":'. :;:·-- - -----~::-=}~~s 

. --·-·---:; .... -------·-

SArEr y 

"o- \ 
~ F 

GUL.f <~ \_O 
~i' ' 
0/' 

".s> " 

0 

rA/RW4y 

--
2 3 4 5 . 

SCALE IN NAUTICAL MILES 

- -
r:::i 
E.J 

MOBILE BAY 

"· 

0:~( ... ·· .. ;,::~.·--~ 

GUt.F 
oF 

-:...-·----------
-;. __ _. ------------------- -----------. - - - - --- - ---- - -- -. ---- .--- --- ---·-·-- ---------------

MEX /CO 

:t~\:~I-rl~=Bf 7 

-
LEGE"D 

CANOHlATE DISPOSAL SITES 
WITHIN THE 16-MILE RADIUS. 

i 

.. ...-,. - -J"' 

GULF DISPOSAL 

FIGURE S 

,<o 

SITES 

I 

...... 

:< .... 
] 
<l) 
0. 
0. 
< 

00 
N 



• 
- N -

I 
I 

Ml V,rnon 

for! More.an 

I GULF OF MEXICO I 
I I L _ - _L __ H~~.:_ __ I ___ _J 

SCALES IN FEET 

t..EGEND 

S '!10( G•GC 

® 'lf[LOCOTY .&,NO SA.,_tNlt'f ST.liTtON 

l)y[ ANO OR 5"-'-!N!1"'1' 5T,\.TION 

Figure 6 
PROTOTYPE 20,00Q 20000 0 

'°\;i,c~~~·~~=""':..~...:·· 

Mobile Harbor, Alabama 
Location of Model test 

Stations 
._.OO[L 

Appendix 1 
29 



were conducted for a favorable disposal plan, figure 7, with a mean freshwatec 
inflow of 63 ,500 cfs and a tide range of 2. 3 feet at the Dauphin Island gage-. 
Due to the substantial lead time required to complete the te<>tS in phase with 
other studies for Mobile Harbor the model studies were conducted prior tJ 
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 intece$tS and the upper bay disposal plans accounted for 
maintenance material from the upper harbor channel. Final results of the 
survey studies indicated that the optimum channel dimensions would be 55 feet 
c'eep by 550 feet wide, and it would be more economical and environmentally 
acceptable to transport the upper harbor ma~ntenance material to the gulf 
rather thzn construct the Little Sand Islar.cl disposal area for that purpose. 
Further details of the study process are discussed in Section D of 
Appendix 5. 

4.41 Although none of the model tests represented the exact features of the 
proposed plan, the features tested provided an increment of change adequate 
to identify patterns of change in the oay 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 t~e 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 ~and 10. Sta 8 
,;urface maximum ebb velocity increased from 3. 0 to 3. 7 fps due to the 
Breckley fill and the nearby disposal island. Surface maximum flood 
velccities were reduced from 2.3 to 1.7 fps at sta 2 and increased from 
0. 8 to 1. 5 fps at sta 3. Bot tom maximum ebb velocities were not great lv 
affected. Sta 6 and 8 showtd slight decreases and sta 10 had a slight 
increase. Bottom maximum flood velocities were slightly reduced in the 
low,,r reach of the chanr,el fsta 1, ~. an<l 3) and also in the upper reach 
at sta 9. Slight incre~3es occurred at sta 6 and /. 

c. The percentage of total surface flow downstream was not significantly 
changed by this plan. HowevPr, the lower end of the channel 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 observations indicated that the disposal areas 
of the tested plan relative to the Gulf Disposal plan: increased ebb velocities in 
the channel and also increased Flow through the pass between Pinto Island and Little 
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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 see'llS to be an increased supply of saltwater from the 
enlarged channel and a greater storage of freshwater in the Bon Socour Bay 
area. 

f. Changes in maximum or minimum salinitie3 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 f~ r critical 
oyster bed areas. The maximum increase was 2.1 ppt. Bottom average 

0 salinities were increased at the areas south of the Theodore Channel (+1.6 /oo) 
and reduced at Whitehouse (-1.1°/00) and Klondike (-2.2°/oo) 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 °/oo) and bottom salinities (+3.4 °/oo). 
Although a moderate freshening of the bottom 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 baz was at station M-5 
(about four miles SSW of Mullet Point) and was 11. 7 /oo on the bottom over 
a single hour in the tidal cycle. Additionally, bottom salinities at this 
station were decreased at least 6 °/oo during 96% of the tidal cycle. 

4.45 These changes are the apparent result of the deepened channel which 
increases the salt wedge intrusion up the Mobile River. The dense salt 
wedge apparently plugs much of the channel and restricts the southward flow 
of the less dense freshwater which is consequently diverted within the 
distrib•1tary 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 
size and the salt '''e in the lower bay. It is possible that the hydraulics 
of the enlarged cha .. nel 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: 

l. 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 Fay with the 
possibility of improued spatfall. 

5. Increased 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 Mobile Bay as de
termined by dye diffusion studies. 

8. Alteration of larvel migratory pathways. 

4.47 The basic goal of the rr.cd2l 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 fc•r an extended period. 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 employed. Inclusion of maintenance dredging from 
the propsoed Theodore project would approach twelve dredge months per year, 
Which would be accomplished 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 Riv~r, and the Gulf Intracoastal Waterway. 

4.49 Implementation of the proposed plan would, in effect, involve open 
water disposal of dredged material in the upper bay during the construction 
period. Adverse impacts associated with the various dredging projects within 
the bay relate to open-'•ater 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 
cumulative imracts of the project with other activities would only occur 
dcring the construction period. As discussed in paragraphs 4.08 and 4.23 
tlli~ 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 seven 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 projPcts 
are either very small, sufficiently removed, or involve confined disposal and 
are not considered significant 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 les~ than under the existing maintenance disposal 
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practices since after construction of the project is complete the only 
open water disposal in the bay would be from the shell dredge, introc0astal 
waterway and some of the other mentioned small projects. 

4,50 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 
required 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 Preservation 
Act of 1966, PL 89-665. 

4.51 Impact of Project on Threatened Fish and Wildlife. 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 for fill, or port 

related activities. Prope' contact has been made with the US Fish and 
Wildlife Service implementing coordination procedures in accordance 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 several 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 i'roject. As discussed in Section l' 

of the Survey Report, certain socio-economic trends sxpected to 
occur in the area under the "no 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 continues 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 attrective to residential growth. Concomitant 
commerical development is expected to occur in the areas of residentie.:;. 
development. The locat; of the industria~ spine in Mobile is not 2xpected 
to change significantly, a1L;10ugh 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 also expected to 
occur with the proposed upper bay disposal site being a primary area of 
expansion. 
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4.53 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. 

4.54 Aesthetic values in the project area are expected to undergo changes 
as the region responos to the need for industrially developed land anc 
expanded harbor facilities. This expansion can be expected to reduce ,he 
amount of open space lands, and render the area less desirable for recreational 
activities. 

4.55 Selection of the proposed plan would not be expected to significantly 
affect community cohesion in the Mobile SMSA. Certain groups within the 
region would regard the harbor improvements as a 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 .5 7 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 
Counties has been developed by the South Alabama Regional Planning Commission 
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 
indicates 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 stu<ly of point and non-point sources of pollution and 
other water quality problems from a basin-wide perspecitve on a continuino: 
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 Regional Plauning Commission, in conjunction 
with the Alabama Water Improvement Commission, will be assigned the 
responsibility to carry out the area-wide management program. 

4.58 Since the study area is predicted to experience 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 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 
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 result of the new 
development. Since D>Jst 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, thet<! 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 machj_nery associated 
with loading and unloading at the o\Jcks. Since harbor activity is expected 
to increase it is assumed that nois<' levels will also rise but not reach 
the tolerance levels discussed in section B of Appendix s. 

5.01 ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED. 
Unavoidable adverse impacts associated with the project would arise from 
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 
associated with modifications to overall circulation 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 construction and layers of sediment deposited on the bottom by 
mud flows during disposal. The amount of bay bottom that would be affec.ted 
during construction would be about 5.8 square miles including; (a)l.l 
square miles due co widening the bay channel, (b)2. 7 square miles for the 
expansion area and (c)2.0 square miles attributed to mud flows 
during construction of the disposal area. The 2.7 square mj_les 
committed to the disposal area woyld result in Permanent loss_ 
of esturaine habitat and recreational/fisheries use of that portion of the 
upper bay. In addition the offshore 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 transitory and 
limited to the innnediate vicinity of the discharge point. Reduced dissolved 
oxygen levels would be associated with the initial high levels of turbidity 
and suspended solids near the discharge point. Increased turbidity would 
tempocarily 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 distribution 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 wo•1ld have to be 
conducted for the proposed plan during post-authorization studies to determine tre 
effects of the SS-foot deep channel and, if needed, mechanisms for offsetting 
significant effects of the enlarged channel. · 
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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 significanc~ if any, within the channel alinement and 
disposal areas. 

S.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 without the project. 
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6.01 ALTERNATIVE TO THE PROPOSED ACTION. As discussed in Section D 
of Appendix 5, various alternative plans. were fonnul;i.tecl based upon 
study objectives to fulfill the needs of th1> Mohilo ~av area "n"cific 
features considered in plan formulation included not only navigation 
improvements but also the possibility of investigating measures other 
than identified navigation problems. 

6.02 Sin-::e 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 various 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 bay1construction 
of diked or bulkheaded island ann fill areas1 or utilization of a fleet of dump 
scows for Gulf disposal. 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 ~he 
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 deepeni.ng and widening the proposed Theodore 
channel. As a result of the initial screeing an array of dredged material 
disposal options was developed which include: 

a. Mobile Bay Island or Fill Alternatives - Five varia:ions of this 
concept involving dreJged material disposal ielands 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 Disposal Alternative -

(1) Removal of all new work and maintenance material to the Gulf of 
Mexico (Figure 13). 

(2) Disposal of all new work and dredged maintenance material along 
the channels in Mobile Bay in accordance with current 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 Disposal - This alternative involves removal of all new work 
and dredged maintenance material for a period of SO 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 maintena~~e 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 depi" >n of thes9 alternatives is shown on Figure 16. 

(2) The"doL, '"eh;.n.j:_ -._,-,z Plan - This alternative is the same as the 
preceding plan, witn 
material from tLe low 
the proposed TheodorP 
transported to'"" 

" that the new work and maintenance 
,,.• 0 'Jcl-Jre channels would be transported to 

id for consolidation and drying and then 
or disposal. 

The socioeconomic an,: •.·n', c""'«lf'iltal effects associated with these dredged 
material disposal alternat1V8s are summarized in Table 1. Further details 
of plaP. formulation 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 shown 
on Figures 8 through 12. Anot~er 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, represents 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. Generally, 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 indic2tes 
the changes are related more to the enlarged channel than island construction. 
None of the plans tested maintained the status quo throughout the bay. 
However, changes in some localities were considered ~ere significiant in 
regard to oyster production. The four oyste,. pruducing areas in Mobile Bay 
that were studied included Cedar Point, Whitehouse, Klondike, and South of 
Theodore Channel. These four areas and model boundaries are sho""' 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?" Klondike ; South of Channel. Table 2 displays salinity data 
from these critical areas obtainer! duri.ng 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 Island 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-economic analyses performed, and input from the 
public including a 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 included four separate and distinct 
methods of dredged material disposal. These alternatives are as follows: 

(1) The Brookley E:iqiansion 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 Brookley Expansion area. All new work and annual maintenance 
material would be transported to the Gulf of Mexico for disposal. 

(3) The Brookley Expanc:ion Area and Gulf Disposal Plan No. 2 (NED 
plan) ;1hi.ch involves all the same elements as the Brookley Expansion Area 
and Gulf Disposal Plan No. 1 except that maintenance material from the lower 
bay, south of the intersection of the Theodore Channel, would be disposed in 
Mobile Bay adjacent the channel in arc ·s currently utilized for maintenance 
dredged material disposal. 

(4) The Channel Widening Plan (least environmental damaging plan) 
which differs from the preceeding plans primarily in that it considers only 
channel ;1idening of the main bay channel to reduce delays due to periodic 
constrained one-way traffic. New work and annual maintenance material would 
be transported to a gulf disposal area . 
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TAl!LE 2 

Effects of Plans on Average Salinities in Areas 1, 2, 3, and 4 

Total Freshwater lnflow - 15,000 Cubic Feet per aecond 

{Total Saltsa 2arts 2er thousand} 

Area 1 Area 2 Area 3 Area 4 
~South of Ch4nne1} ~ Wh i tehouae l (Cedar Point} (Klondike) 
Area Area At:ea Area 

Plan Depth Average Di..ffe-rence* A_verag_e D~_ff_~ t"ence Average Difference Average Difference 

!!lase Surface 19.8 24.1 25.9 17.7 
Bottom 23.6 26.5 27.2 22.l 

Average 21.7 25.3 26.6 19.9 

1, Figure 8 Surface 21.5 +1.7 23.0 -1.1 25.7 -0.2 18.3 +0.6 
Bottom 23.0 -0.6 Thi -0.6 27.4 ±Qd 19.9 -2.2 

Average 22~3 +o.6 24.4 -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 27.9 ±Q.,1 19.0 -3.1 

Average 22.1 +o.4 25.1 -0.2 27.4 +0.8 18.3 -1.6 

3, Figure 9 Su-::face 19.5 -0.3 24.l o.o 26.3 +o.4 18.6 +o.9 
Bottota ll.d -2.5 26.0 -0,5 27.9 +0.7 20. 7 -1.4 

Average 20.3 -1.4 25.1 -0.2 27.1 +o.5 19.7 -0.2 

4, Figure 10 Suc:-face 20.l +0.3 23.7 -0.4 25.9 o.o lS.2 +o.s 
Bottom 21.1 -2.S ~~"'1 ~ .lld _Q..Q 20.4 -1.7 

Average 20.6 -1.l 24.8 -o.s 26.6 o.o 19.3 -0.6 

;, Figure 11 Surface 20.5 +o. 7 23.3 -o.s 26.5 +o.6 18.0 +0,3 
Bottom 21.3 =hl 25.6 ::!!.:.2. 27.9 ±!!.:l ~ -2.1 

Average 20.9 -o.e 24.4 -0.9 27.2 +o.6 19.0 -0.9 

,,, Figure 12 Surface 19.& -0.2 23.4 -0.7 24.7 -1.2 17.6 -0.1 
Bott.om 20,3 .:.hl 25.6 -0,9 26.4 :!!.:.! 19.5 -2.6 

-6'" 
Average 19.9 -1.s 24.S -o.a 2S.6 -1.0 18.6 -1,3 

"' 7 Surface 20.0 +o.2 23.2 -0.9 25.3 -0.6 19.0 +l.3 ~ Figures 13,15 <.n ::; Bott-om N.:! -2.8 26.0 .:.2..1 ~ ~ u.l .:2...! 
"' Q., ..... 

:>< Average 20 .. 4 -1.3 24.6 -0.7 26.l -o.s 20.2 +0.3 
..... 

* Plan te1t value minua teat value. 



6.08 The No Action Pl2n would involve no change in the existing authorized 
navigation channels for Mobile Harbo.. There would be a continuation of 
e>eisting conditi.ons 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 analysis 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 absen<:e of changes to the existing 
project, future maintenance 1"ould continue to be performed according to the 
current practice. The river channel disposal areas would reach c pacit'" 
within the next 18 years and severe environmental constraints r~tard further 
devnlopment of on-land disposal areas in the vicinity. Disposal of material 
dredged from the bay channel would continue to disrupt benthos within the 
disposal areas, however, the impact is considered to be relatively minor and 
'-'ithin the resiliency of the estuarine system provided that existing cin::u!atfon 
patterns are not altered. fhe open 1"ater disposal operation would also 
continue to cause a short-term increase in turbi.dity, temporary reducti .. n 
in dissolved oxygen levels near the discharge, and minor localized increase 
in heavy metals and nutrient related constituents. The Environmental Protection 
Agency would have to establish site designation for offshore disposal of the 
bar channel maintenance materi2l which is presently being placed in an interim 
approved site. 

6.09 The Brookley Expansion Are3 and GuE disposal plan So. 1, the ?•cn,•s.c·.!. 
plan, would enl~ance the possibility of economic developrr-£nt in tfle area 
a_s a result of lowered shipping costs and the creati.on of an a<lcl it ional 
parcel of prime area for industrial or harbor terminal uses. En-:ironmental 
impacts of this plan are discussed in detail i.n Section 4 of th!~ EIS and 
S<'ction lJ of Appendix 5. 

6.10 The total gulf dispos,,,1-1 plan would a.void thr ~nvi.rcnmental },f~SEes 

associate.d l!litb the Brookley Expansion arEa at the expensf,, r~f fui·th~:?' '1~·~r"1d~11f ~'.°i'~

to the off s-hore disposal area.. liowever, acceptabl~ off st~o!'~ dl$ipos~l ~~?'i"~s f:'·d'tJ.] d: 
be dPsignated through appJ ication of the sectitJn 1-03 guidl-ines as ~~uld bi• tf·,T 

cast :.th the proposed plan. More energy would he :r-eq1;ir~-d t{) ~ct:lt."~t"nt ~~1!~

plan than anj'" other channel de4'?pening alte-rn~t ive -coc:ln.sirle~r~d .. u:;.d r·hi:' ta~,.r.: it.'n~ 

hanc-ement benefits as~-Ociat-ed \i."ith tht Brooklf:'y disp-nsal a.1·~::.:-.a ~'-<f_~~.1ld ~1£: !;.)!~,,_g_:;·r-z£· 

6.lJ The Brooklev ExPansion Area and Gulf Disposal Plan So. 2 i.s the .,,. 
economical means to ~et the navigation needs of the area. F.av.ir<m,,,.rnt,;J 
impacts of this plan would be identical to those of the riroµm;erl plilCn 
except for the impacts related to disposal of llUintenance ~terial fr.:>!lll tite 
lower bay. At interv;;;ls of two to three year« approxirnat<!'ly 12,00D acres 
of lower bay bottom adjacent to the main ship ;:,"tannel ""°"ld ncelve d.redged 
maintenance material. This !;echnique is presently employed for ""'intenance of 
the existing project. The 55-foot level of develop~t as propcsed V<>!!ld 
increase the average annual quantity of -terlal cired!i:ed fr<:>lm the lzy;;er i>ay 
by about 150,000 cubic yards. Thus a total of about 2.1 mil li<XI cubic ;ard£ 
of maintenance material wou1d be disposed adjacent to the d;annel aru>WlHy. 
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6.12 The 100st significant cor...:ern about disposal of larger quantities nf 
maintenance material in the lower bay woulJ be associated with the nhysical 
fate of the material. Evaluation of previous dispnsal in the bay indicate 
that for the period of re..:crd, 1960 to 1976, approximately 49,600,000 cubic 
yards of dredged material were disposed j_;c, the lower bay including 13,000,000 
cubic yards of material from channel modifications. Bathymetric su'°vEys of 
the disposal areas indicate -~at there has bRen a relatively sm&ll 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 
redistributed by wind, wave, currents, tidal action, or fisherie~ activities. 
As discussed under the "No Action PJr,:," in Section D of Appen-
dix 5, studies to date indicate that ;e present practice of di~oosal 
of maintenance material adjacent to ti1e channel results in a relati•:ely minor 
biological impact considered to be well within tre resiliency of t 110 estuariP_,, 
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 environmental 
acceptabiHty of gul" disposal over bay disposal this alternative has been 
dropped from further study. 

6.11 With the Channel Widening Plan, c'1nsidered to bEo the least environmentally 
damaging plan, the main bay channel could be economically justified for a 
width up to 450 feet. Approximately se :<>n million cubic ye rds oi new work 
material would be removed to an EPA approved ?ulf disposal site along with 
about 4.2 million cubic yards of maintenance materi?' annua~ly. The removal 
of all new work and maintenance material from the bay to the gulf would have 
a positive impact to the study area since the plan would aid in retarding 
the filling of the bay. The resulting losses at the 'ulf disposal area arc 
not quantified, but th·,· technique of disposal is considereJ more environmental lv 
acceptable. As discussed in paragraphs 4.% through 4.41 studies to date 
indicate that there are suitable sites available for offshore dis:'osal of th<' 
material. 

6.14 During the public meetings and work leve} confereilce held in cnnnec[ion 
with the survey studies various environmental agencies suggested a!ternatives 
to mitigate environmental damages res:.:lting from any plan to !!lOdify the Mobile 
Ship Channel. These alternadves include (1) restore tictal ar tion in 

Chacaloochee and Polecat Bay<>, (2) restore circulation in Garrows Bend, (3) 
establish oyster beds in Bon Secour Bay, (4) improve w4ter circulation in 
M?bile B.1y b~ creating openings in ridges parall ling the channel from Dog 
River to M?bile River, (5) fill depressfons which exist in Mobile Bay, and 
(6) estatlish a recycle olan to remove material from exis'"ing Blakely and 
Pinto Is1,md disposal areas. 

6.15 Sine> 
production, 
attempted . 

any structural alternaUve would remove shallow water bottom from 
this has been considered :m important asp<"ct of any mitigation 
Chacaloochee Bay was effectively removed froLl interaction with 

t'\_ppend ix l 
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Mobile Bay by construction of the Mobile Delta causeway. Tidal exchange is 
restricted to four JOxS-foot culverts passing under the highway. In order 
to ~rovide full tidal flushing, almost the entire causeway across its mouth 
would require brtdg:ng. This may not be desirable for environmental reasons 
since the hay pr,·sE·ntly 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 aquatic 
plants, Eurasian mi.lfoil, 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 :oodel studies if the differing goals of the 
freshwater sportsman and the estuarine advocate could be resolved. 

6.16 Construction of a causeway connecting McDuffie Island to the mainland 
has formed a barrier significantly hindering circulation in the Garrows Bend 
area. Construction 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 oyster beds in Bon Secour Bay is not considered 
to be a desiraole 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 self-maintaining. However, the circulation 
changes which would be induced by channel enlargement and deepening could 
greatly enhance this potential. Additional study would be required 
as a part of post-authorization studies. 

6.18 Efforts to alr:er existing circulation patterns by opening channels 
in the upper bay or by filling the depression on the eastern side of the 
ship channel are vh -'ed w:'. th reservation. Such actions hav~ the potential 
of changing the long-terrr w;>;:er qu3lity of the bay in a positive manner. 
However, on the other hand, a certai· amount of oxygen depletion is required 
"f "j b'l " h 1 u i ees on t. e tastern shore are to continue. When the impact on 
larval forms i.s considPred, "jubilees" may not be a bonanza as is commonly 
thought. Fu rt her invesUgat ion would be necessary during post-authorization 
studies. 

6.19 A methodology to extend the useful life of the upper bay disposal 
are"s has been developed by the Waterways Experiment Station. Although the 
plan does not provide for the removal of material to the ~ulf, 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 
fm·m,,tion 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. 

Appendix 1 
56 

• 

• 



• 

• 

6.20 Another alternative is the feasibility of establishing wetland 
areas as provided under section 150 or 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 
Brooklzy shoreline. Further investigation~ 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 project would enhauce the long-term productivity of the area by 
providil\g 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 to occur with or without the project 
and will change the long-term use of the area. 

7.02 A decrease in long-term biological 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 CollDilitments of Resources Which 
Would be Invol,:ed 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 collDilitment of the 
aquatic organisms destroyed during construction of the channels and disposal 
areas. The labor, materials, and energy necessary for construction and 
mainten~nce activities would also be irretrievable • 



9.01 COORDINATION WITH OTHERS. An initial public meeting for thr 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 
project for Mobile Harbor. The meeting was attended by 72 persons representing 
Federal, State, county, and local goverr.ment agencies and other civic 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 
Theodore Channel tu 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 
turnii.g basin opposite Magazine Point in Mobile River be enlarged and 
that <:.n 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 Association requested that all 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 authorization 
and advanced engineering and design studies for the Theodore Ship Channel. 
Coordination for that study is discussed in the Final Environmental Impact 
statement for the project which was filed with the Council on Environmental 
Quality on 10 March 1977. 

9.04 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 wide 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 
commerce, local government, environmental interests, state government, port 
interests, organized labor, and fish and wildlife interests. Several 
workshop meetings were held with this committee 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 SO-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 purpose 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 1Erected their remarks to the economic 
necessity of expediting the project. Those who did address the topic endorsed 
the Breckley Expansion plan as the most desirable. 

9.06 Federal and State agencies, environmental groups, and local citize~s 
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 degreJation 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 channel improvements should be 
supported by data generated not only from a mathematical model but also from 
the existing ?hysical bay model. 

9. 07 In addition to the public meetings and workshops, inform.~l working 
level meetings were conducted with various environmental agencies and an 
environmental quality (EQ) committee to identify problems and n'eds of the 
area and to develop measures to enhance environmental quality. ~ost input 
from the EQ coDDllittee 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 coDDllunity 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 OX)gen budget 

(6) Natural and man-made product chemistry systems. Complete budget 
studies 

(7) Virology starting with the very basics 
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(8) Bacteriology 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 aquatic plant inventory and response to natural and man-made 
stresses 

(11) The entire area of food chains 

(12) Commercial and sports aquatic animals; additional inforr,ation on 
population dynamics, life histories, growth, mortality, etc. 

The envrionmental agencies developed a list of environmental quality objectives 
which included: 

(1) Establish oyster beds in Bon Secour Bay 

(2) Improve 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 100del at Vicksburg. 

(4) Establish a recycle plan to remove material from the existing 
Blakely 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 R t d Dr ft EIS h" epor an a .. , " t 1r.-l 
public meeting was held at Mobile, Alabama, on 31 July 1979 with 209 persons 
in attendance. The last phase of planning and studv results wis s11mm<'ri7'en 
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) Disposal in Mobile hEy would increase suspended solids concentrations. 

{3) 
value of 

(4) 
purposes 

Construction of the Brookley Expansion Area would degrade the aesthetic 
the adjacent University of South Alabama property. 

Part of the Brookley Expansion area should be set aside f.Jr recreational 
such as an urban waterfront park. 

(5) Construction 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 sufficiently 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 finalization 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 summari~ed 
as follows: 

1. Environmental Quality Plan 

a. Land should be acquired and managed to maximize fish and wildlife 
benefi.ts, 

b, Areas that have low fish and wildlife potential should be selected for 
port expansion purposes, 

c. 
creating 

Water circulation between Mobile Bay and Delta could be improved by 
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-gulf 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 environmentally-sound areas 
for port expansion. 

d. An environmental quality 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 
channel. 

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 or 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 ?referred alternative. It is also the choice of 
disposal for the Corps EQ plan (least environmentally-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 environmental concerns in plan development. 

9.11 The draft environmental impact statement, filed with the President's 
Council on Environmental Quality on 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 COllllllents 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 environmental concerns expressed in 
Appendix 3 • 
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ATTACHMENT 1 
ECONOMIC DATA 

EXTRACTED FROM US ARMY CORPS OF ENGINEERS 
TECHNICAL REPORT (ATTACHMENT l) 

MOBc'T.F HARBOR, ALABAMA 
COMPLETE DOcUMENT IS AVAILABLE 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. @ Sl.94/c.y. 

!lopper dredge entrance 
Channel 19,018,594 c.y. @ $3.41/c.y. 

Mooring Dolphins 16 @ $63,263 ea 
Subtotal 

Contingenci~s 0 20% 
Subtotal Constructions 

EnginL~ring and Design 
Supervi .,,ion and Administration 

Total Construction 

Less Required Contribution by Local Interest 
Aids to Navi?ation (USGS) 
Mitigation 

Total Federal First Cost 

~'ON-FEDERl\L FIRST COST 

Dre...iging Berthing .1\reas 
Dike Construction 

Subtotal 

Contingencies @ 20% 
Cash Contribution 
~litigation 

Total Non-Federal Ccct* 

$ 76,714,000 

113, 788,000 

64,853,000 

1,012,00() --c"-c· 256,367,000 

51,273,000 
$307 ,621,000 

9,229,000 
9,506,000 

$326 ;-37 s, oor) 

-16,318,000 
107, 000 

2,234,000 
$312 '398, 000 

$ 2,287,000 
5 ,411,000 

$ 7 ,698,000 

1,540,000 
16,318,000 

118,000 
25 ,674 ,OG,) 

*An additiom1l casn cont:ibution from the 8tate of 5 percent of total 
costs of construction is required in response to the President's water 
policy message to Con'.;ress in June 1978 . 
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PROJECT FIRST COST 

Federal 
Non-Federal 

Total 

CASH CONTRIBUTION 

State Contribution of 5% 
of Total First Cose 

Total Federal First Cost 
Total Non-Federal First Cost 

ANNUAL COSTS 

Total Annual Charges (7 3/8% for 50 years) 

ANNUAL BENEFITS 

Land Enhancement 
Navigation 

Total Annual Benefits 

BENEFIT TO COST RATIO 

2 

$312,398,000 
25,674,000 

338 ,072 ,000 

16,904,000 
295,494,000 
42,578,000 

32,613,000 

2,742,000 
50,061,000 
52,803,000 

1.6 
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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 

Date Prepared: 
22 October 1980 

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 Brookley 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: 

(l) 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 analyses 
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 Theodore Channel contains 
material composed of gray clay of high plasticity (fat clay) with occasional 
lenses of gray 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 silty 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 lever sediments. 

(2) (.luantitv of Material Proposed for Discharge. - Approximately 39,630,000 
cubic yards of new work material from the upper bay channel is sandy and about 
2 3, 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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Date Prepared: 
21 October 1980 

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 materrnl would be disposed in open water for con
struction of the dikes for the disposal area. The remaining 58,400,000 ruble 
yards 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 proposed project could be accomplished in about seven 
years. 

(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 bay'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 ~·, Phargmites communis (common reed), l!Ydrocotyle 
umbellato (Pennywort), Iva frutescens (marsh-elder), Myrica cerifera (wax 
myrtle), Quercus nigra (Water Oak), Zizania aquatics (wild rice), Spart.ina 
pa tens (salt meadow hay), Silax 1_1igra (black willow), Cladium jamaicens_e 
(sawgrass), Baccharis halimifolia (groundsel tree), Typha latifolia (common 
cat-tail), Daubentonia punicea, and Pinus ~· 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 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 Aquatic or Lane 
Species. The marsh and water areas represent suitable spawning and nursery 
habitat for many of the species discussed under ''General Ha bi tat." 

(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 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 or sedimentation patterns of the area. Also, the shadow-
ing effect of McDuffie Island, to the north, would tend to lessen the P')ssibility 
of the Expansion area affecting circulation. This conclusion is in agree::rent 
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) Salinitv Distribution - Not significant, see paragraph 2.a. (6) above. 

(8) Flushing Characteristics - Not significant, see paragrap~2.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 Brackley 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. 
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(12) Prime Natural Recharge Area - Not applicable. 

b. Impact on Water Column: 

Date Prepared: 
21 October 1980 

(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 of the estuary, a normally low phytoplankton community, and 
significant submerged grass beds being far removed from the area of influence 
turbidity impacts will be minimal. 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 wuuld be placed within the confines of 
the expansion area. Water discharged through the weirs of the diked disposal 
area may cause a short-term increase in turbidity in 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 aesthetically 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 been 
shown to have a high resilience to disturbance. 

c. Actual Covering of Benthic Communities: 

(1) Actual Covering of Benthic Communities - Benchic habitat ~ithin 
the 2. 7 square miles committed to the disposal area will be permdnently Jost 
and an additional 2.0 square miles of hab~tat could be temporarily disruptei 
by mud flows from the dredge discharge. The expansion area will be loc&t'd 
in a part of the bay that is consinered to be least sensitive to increased 
additional human disturbances to the benthic community. A bl")' usage stu•ly 
will be conducted during post-authorization studies to better define ~iolog'. ~l 
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 he expected to rep•)pulate 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 Biological Communities - The exchange of constituents between 
the sediments and the overlying water would not be expected to significantly 
alter biological 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. \fater Column Effects of Chemical Constituents: As discussed in 
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 techniques of analysis as well as field tests. Results 
of the studies indicate that any release of pollutional constituents to the 
water column 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 
bioaccumulation of contaminants present in the dredged sediments is very small • 
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c. 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 material 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 QUALI1Y 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 than 8.5. Normal daily and seasonal temperature must be main
tained and dissolved oxygen concentrations must not be less than 5 mg/1 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 condition 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 analytjcal determinations to determine compliance 
'Jr non-compliance with water quality criteria, samples shall be collected in 
such manner and at such locations approved by duly authorized members of the 
Alabama Wacer Improvement Comrnis3ion 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. Based on a. and b. above will the Disposal Operation be in Conformance 
with Applicable Standards? Yes 

6. SELECTION OF DISPOSAL SITES FOR DREDGED OR FlLL MATERIAL 

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. (1, 2 and 3.a., b. 

(2) Impact on Food Chain - See paragraphs 2.c.(l), 2 a.id 3.a., b. 

(3) Impact on Diversity of Plant and Animal Species - Noc >ignificant 

(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 
turbidity include silt screens, modification of the pipeline configuration 
at the discharge point or the use of a submPrged 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 Degradation of Aesthetic, Recreational, and 
Economic Values - See paragraphs 2.b.(2) and 2.c.(l). 

(9) Threatened and Endangered 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 for 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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(10) 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 :fater Uses at the Proposed Disposal Site: 

(1) Municipal Water Suppl.L_l:ntakes - No municipal water supply intakes 
are expected to be affected by disposal of the dredged material. 

(2) Shellfish - The upper area of the bay is permanently closed to 
oyster shell fi.shing. 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; 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 and metamorphosis of fish 
eggs and larvae as well as other developmental stages (Sherk, 1971, and 1972; 
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 (reproductioc, 
growth, development) or produce abrasive wear on tissue. Indirect effects 
include modifications to habitats c•nd 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 most tolerant 
species being the bottom dwel'_ers 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'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 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 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 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. 
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(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 paragraµb.o 2 .a. (1), (2). 

(9) Submersed Vegetation - No significant submersed grass beds would be 
affected by the disposal ~peration. 

(10) Size of Disposal Site - The disposal site will be confined to the 
smallest ?racticable area. 

(11) Coastal Z.:>ne Management Programs - As a result of Federal anc'. State 
legislation, Alabama has dPveloped a coastal zone management program under 
the direction •Jf the Coastal Area Board. By letter of 12 May 1980, the Coastal 
AreaBr I concluded that the recommended plan and all alternatives are 
cons is L ., .. 1 ': wi ':h their management program, provided that biologic.:i 1 resou~ces 
are prot cted to the maximum extent prarticable and appropriate miL~gation 
measures a re ::mple;oented. I terns of concern have been adequately addressed in 
the PETS. 

e. Conditions to Min_mize Harmful Effects: 

(l) Water Quality Criteria - Water quality problems are not expected 
durir.g dike construction since the material is 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 paragra~h 6.b. 

(3) Investigate Physical Characteristics of Alternative Di~posal 3ites -
See paragraph 6.b. 

(4) Ocean Dumping - Offshore disposal was consid~red and chosen as the 
most viable option for disposal of approximately 58,654.000 cubic yards of 
new work macerial from the lower bay and all future m~:ntenance material 
from the entire project for a 50-year life. 

(5) Where Posbible, Investigate Covering Contaminated Dredged.Material 
with Cleaner Material - Not applicable. 

(6) lnvestigate Methods to Minimize Effect of Runoff fro~ Confined 
Area on the Aquatic Envirorunent - The weirs will be controlled to minimize 
turbidity from the disposal area. Side slopes of the disposal area will be 
protected with riprap and grass. 

(7) Coordinate Potential Monitoring at Disposal Site With the 
Envi '' 11ental Protection Agency - Any monitoring activities conducted in 
conjL £tion with construction of the project will be coordinated closely 
with the EPA. 
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7. STATEMENT AS TO CONTA..'ITN\TION '.JF FILL IF FROM A LAND SOURCE 

The riprap will be uncontaminated stones. 

b. DETERMINE MIXING ZONE 

See paragrapl:s 2.b.(l) and 5.b. A mixing zone has been determined for the 
dike construction using the procedures specified in the Waterways Experiment 
Station (WES) Technical Re;>ort DS-78-13, "Prediction and Control of Drtdged 
Material Dispersion Around Dredging and Open-Water Pipelinf' Disposal 
Operations." The mix Ing zone was determined only for an approximate '\:orst 
case" parameter, turbidity. Thr calculations were based upon a mathematical 
turbidity plume model utilizing estimated conditions of Mobile Bay dudng 
the disposal op.:_,-qtion. This model provides an approximate shape and the 
dimensions of the pl•1me. Fact..,rs such as discharge- configuration, waves, 
and wind, although Ln,,ortant, are not considered in t:1e <'!odel c!ue to their 
coIDpL~x a"d quantitatively unpredictable effect (1n the plume characteristics. 
Results of r:h<c calculations indicate the plume will att:ain an obovate shape 
with the di>0ensions approximately l. 3 miles in len,.~h by O. 3 miles at the 
widest point. Based upon the model, the suspended solids concentration at 
1.3 miles from the dischacge point would re approximately 50 mg/l. 

9. CONLLUSI'ONS AND DETEJL'!INATIONS 

.,I. An ecc:agical evaluation. has been made rollowing the evaluation 
guidance in 40CFR230. 4, in conj unc ti0n with •cne e·,aluation considerations 
in 40CFR230.5. 

b. Appropriate measures rave been identifie-d and incorporated in the 
proposed plan to m1I·)m1ze adverse effects en the aquatic enviro&"'llent as a 
result of the discharg~. 

c. Considerat;..on has been 5iven to the need for the proposed activity, 
the availability of alterndte sites ar.d methods of disposal that are les» 
damaging to t:1e envir0nmen•, and such water quality standards as are appropriate 
and app:icable by la~. 

1.. Other alterratives are not practicable and the djscharte i_..-1~0 

wetlands will no~ h<:\·e an unacceptable adver.se impact on tr~e aquat ... .::: resc:urces. 

10. FINDING~ I therefore, find that the disc:,arge sites for the proposed 
Mobile Farbcc Cham1.:l Improvements project hav2 '.>een specified through ·· ., 
arplication of th~ Sec:ion 404(b) guidelines. 

IJ;'.t c: 
w~11a, 

[Oilr!'.T !'. Ir\"::: -p·------- - ----- ··----
Colonel, L>.: 
District Engineer 
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Copies of Draft EIS and Draft Technical Report Sent to; 

Senator Howell Heflin 
Senator Donald w. · :ewart 
Congressman Jack · .. ards 
Governor Forrest j :1es of Alabama 
US Army Engineers Waterways 

Experiment Station 
US Environmental rrotection 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 
US 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 Resources 
Alabama Coastal Area Board 
Mobile County Board of Health 
Alabama Conservancy 
Alabama Wildlife Federation 
Sierra Club 
Audubon Society 
Auburn University 
Mobile City Planning Commission 
National Wildlife Federation 
Environment Information 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 Mo bile 
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 

Consortium 
Mobile Bar Pilots Association 
Save Our Bay Club 
Mayor, City of Mobile 
Alabama State Health Department 
Degussa-Alabama, Inc. 
Ideal Basic Industries 
Kerr-McGee Chemical Corp. 
Wallace and Wallace Chemical 

Oil Corp. 
Professor J. E. Bailey 
Mrs. Claudine McClintnc 
Mr. J. Russell Bailey 
Dr. J. H. Blackstone 
Mr. Carlyle Blakeney, 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 Lawrance 
Dr. George Folkerts 
Mr. H. Paul Friesema 
Mrs. Marissa Gardner 
Mr. Phil Gnote 
Mr. Ted Goodloe 
Mrs. Myrt Jones 
Mr. Barry Kohl 
Mr. Russell Lacy 
Mr. J. Ronald Lawson 
Mr. Michael Campbell 
Mr. John C. Marlin 
Mr. Ted Middlebrooks 
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. Taylor 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 Dep2rtment 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 Historical Commission 
Mobile County Health Department 
Industrial Development Board of the City of Mobile 
Mobile United 
League of Women Voters 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

AUG 2 9 1979 
4SA-EIS 

Mr. Lawrence R. Green 

REGION IV 

345 COURTLAND STREET 
ATLANTA, GEORGIA 30308 

Corps of Engineers, Mobile District 
P. 0. Box 2788 
Mobile, Alabama 36628 

Dear Mr. Green: 

We have reviewed the Draft Environmental Impact Statement on tne Channel 
Improvements to Mobile Harbor and have some reservations regarding the 
long-term environmental consequences of the proposed intrabay spoil dis
posal and subsequent 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 

L
fast land creation represents an important ecological loss. The peninsula 
formed by this disposal area may act like a groin to cause a backwater 
for additional deposition of solids coming down Mobile River. 

n
The enlarged ship channel is going to affect certain hydrological and 
biological aspects of the bay by creating an enlarged and more dynami.c 
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 lead to increased f re
quency of water quality standards' violations, causing an increase in 
the cost of waste water treatment at Mobile to meet these standards. 

nAdditional 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 

3 
channel, decrease in the salinity of Bon Secour Bay and probable increases 
in the salinity of the lower bay west of the channel. The effect on 

loyster 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, Pagel 

1. Your concerns are recognized and we feel that environmental impacts 
associated with project modifications, and apprapriate 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 are.a 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 possibility 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 the 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 industry 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 
impact of the 55-foot deep channel and mechanisms for off setting 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-fo~c deep channel • 
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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 

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 

.4 in the construction of the Theodore Industrial Project. Additional marsh 
and shallow water estuarine areas have been disrupted and degraded in the 
Dog and Fowl 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 prsposed 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 

f)of Mobile Bay. More fresh water will also 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 the uf'per bay 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. 

rage 6, 

6 The EPA 
I disrupt 

c. Objectives to Be Considered in Discharge Determination 

guidelines state that (1) "discharge activities that significantly 
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 DEIS 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-fwater oak), Zizania aquatica (wild 
rice), Spartina patens (salt meadow hay), Sil~ nigra (black willow), Cladium 
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 indicate 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 
Br0okley Expansion area inplace. Further model studies are neeGed to assess 
specicic changes caused by the SS-foot deep channel and determine mechanisms 
for offsetting adverse impacts. See response to comment 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-l(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 
environmental impact covered by these guidelines. You should assess 
the impact of either the specific or cumulative reductions. (2) "avoid 
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 nn_ ~hrimp a.nd fi_sh 1:·rhich constitu.t8 the base of the £aur.al c.u.<lliJOf1E.a1t 

of the trophic web. 

r-Air quality problems already exist in Mobile County to the point of violat-
ing ambient air quality standards. It can be expected that the increase 

"Tin truck and rail traffic and the secondary expansion which will take 

l
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. 

If 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 initiated. We are especially 

13concerned about potential impacts to shellfish and their harvesting. 

We recognize the desire on the part of State and local authorities for 
optimum cievelopment of port Iacilities, 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 ls fil.lPd to capacity. 

f"°A rating of ER-2 was assigned, i.e., we have environmental reservations 
9 to the facility and additional data are required. 
L 

2
SiZEur~ 

hn C. White 
gional 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 violation 
in air quality standards. Sufficient regulatory controls are availabe to the 
Environmental Protection 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 by most environmental agencies to be tr.e 
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 been 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 55-f oot 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 capacity. 
These studies are not warranted at this time. 

9. 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 I Suire 1412. /Atlanta, Ga. 3030..1 
Richard 8. Russell Federal Building 

ER-79/615 

District Engineer 
U.S. Army Corps of Engineers 
Post Office Box 2288 
Mobile, Alabama 36628 

Dear Sir: 

75 Spring Street, S. W. 

AUG 3 i 1,·, " 

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 in 
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
life 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 r~obile Harbor project, 1,287 acres of marsh and bottomlands 
adjacent to Blakeley and Pinto Islands 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 l ,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 solutiGr. to 
the <.:on ti nuous sp0il i ng 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 l 

1. The recommended plan does not include mitigation features for fish and 
wildlife losses from past modifications and maintenance 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 basc1 upon input from the Fish and Wildlife 
Service and other environmc>ntal agencies at various workshops and meetings and 
other coordination. 

Your recorumendation 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 r..ainte
nance material from the modified channel. The p~oblems 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 conducted 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 wit·hin 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 
Representatives adopted June 24, 1975, Authorized t~is 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. 

rEach of the four proposed alternatives recommends deep gulf disoosal 
as a major method for removing new work and maintenan.ce dredge material. 
However, the selected plan (Br· kley Expansion and Gulf Disposal Plan I 

2(modified)), requires that ove, ; ,700 acres of productive shallow-water 

l
botto1:is and 10 acres of tidal marshes be filled to provide additional 
port facilities. These marshes and water bottoms provide vital spawning 
and nursery habitat f·~r a majority of the fishes that inhabit the Alabama 
coastal zone. 

r
The Service believes that port expansion needs coPld be satisfied 
without destroying valuable fish and wildlife habi '-at. 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 prcposed project modifications are scheduled 

:3for construction. Further studie5 should be conducted to determine 

µ,
he feasibility of using these and other areas for port expansion in 

lieu of filling shallow-bay waters and tidal marshes. The Theodore 
Industrial Park should also be utilized for additonal port requirements. 
Furthermore, we do not bel reve that the filling of 1,700 acres of shallow-

4water bottoms and 10 acres of tidal marsh can comply with Presider;tial 
I ~xecutive Order 11990 (Protection of Wetlands) when other -,ess damaging 
l!lternatives are feasible. 

rAn Environmental Quality (EQ) Plan, as required by Principles and 
Standards, was not developed "or this project. The "Channel Widening" 
alternative was initially identified as the EQ Plan d5 described on 

!)page D-31 of the Technical Report. However, this alternative was later 
i denti fi ed as the "least en vi ronmenta 11y damaging p 1 an" as clescri bed on 
page 0-69 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 conductf_ in development of the 
select·-_ alternative. 
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