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This report provides the results of a study to determine the ecénomic
Jjustification. and environmental feasibility of modifying the Fort Gaines
Ch=pnel an existing Federal navigation project, which is locally known as
the Government Cut Channel. The study was conducted under the Continuing
Authority Program of Section 107 of the River and Harbor Act of 1960, as
amended. The objectives of the study were to evaluate navigation and
related problems in the Government Cut Channel at Dauphin Island, Alabama
and to examine actions that could be taken to modify and improve the
channel.

The authorized channel is 4 feet deep, 40 feet wide and 4,070 feet long.

It originates at an anchorage basin at Billy Goat Hole and extends
northeast to the existing 7-foot Dauphin Island Bay Channel in the vicinity
of Pass Drury. The channel is located on the east end of Dauphin Island,
Alabama. The project was authorized by the River and Harbors Act of 2
March 1945, (House Document 333, 76th Congress, lst Session), and 3
September 1954, (House Document 394, 82nd Congress, 2nd Session). The
existing project was completed to the authorized dimensions in July 1959.

The principal difficulties now confronting navigation on the Government Cut
Channel stem mainly from inadequate navigation depths for current vessel
needs. The channel nomally has an annual shoaling rate of about 1,120
cubic yards per year. However, when Hurricane Frederic opened Pass Drury
- in 1979, the shoaling rate increased significantly and the authorized
( channel depth availability was reduced to depths of about 2 feet mean lower
low water between maintenance dredging cycles.
Ggw‘!’ 'r'o, ‘P lb)
A=the recommended plan provides for deepening-the existing channel to 6 feet
plus 2 feet advance maintenance dredging and 1-foot allowable overdepth.
The new work dredged material would be approximately 17,258 cubic yards of
sandy material and would be disposed of on a beach nourishment site located
on Dauphin Island. -The designated disposal area extends from the jetty
oca at the Fort Gaines Channel entrance to a point on Little Dauphin
| Island 6,070 feet north of the jetties at the channel entrance and 150 feet
\into the water. .

Construction of the recommended plan is estimated to cost $143 200. Of
this amount the Federal ‘cost would.be $114,600 and the non-Federal cost
would be $28,600. The plan has an average annual cost of $19,000 and

nefits of $20,000 which provide a benefit-to-cost ratio of 1.1. Costs
and benefits are based on (ctober 1989 prices.

Local officials of the City of Dauphin Island support the recommended
plan. Their support for the recommended plan was expressed in several
meetings and documented in correspondance to the Mobile District. The
Mobile County Commission is the non-Federal sponsor. Project financing
will be provided through the General Cperating Funds which have been
dedicated. to this purpose.
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DETATLED PROJECT REPORT
FORT GAINES CHANNEL
(GOVERNMENT CUT)
DAUPHIN ISLAND, ALABAMA

INTRODUCTION

CGENERAL N

This report is in response to a resolution dated 25 January 1988 adopted by
the Mobile County Commission. The commission requested assistance with
deepening the 4 by 40-foot Fort Gaines Channel locally known as the
"Government Cut Channel" here and after will be so-called. A copy of the
resolution is provided in Appendix B. A preliminary report was prepared in

" September 1988, which indicated the need for additional studies. After

funds and manpower became available in October 1988, the Mobile District
held a public workshop with officials and-ciﬁizens of Dauphin Island to

inform them that a feasibility pliase study and preparation of a Detailed
Project Report was being initiated, and to request their input into the

study.

STUDY AUTHORITY

The Congress of the United States has delegated Continuing Authority
through Section 107 of the River and Harbor Act of 1960, as amended, to the
Secretary of the Army acting through the Chief of Engineers to study,
adopt, and construct small navigation projects that have not been
specifically authorized by Congress. The Section 107 authority, as
amended, provides that up to $4 million of Federal funds can be expended to
solve a navigation problem. This Federal cost limitation includes all
project related costs for investigations, inspections, engineering,
preparation of plans and specifications, supervision and administration,
and construction management.




PURPOSE AND SCOPE OF INVESTIGATION FOR THIS STUDY

This report examines the feasibility of deepening the existing Federal
channel from 4 feet to approximately 8 feet (exclusive of advanced
maintenance and overdepth dredging). The scope of investigations
presented herein pertain to providing navigation measures on the Government
Cut Channel at Dauphin Island, Alabama. This report will be the decision
document for which funding and construction of any feasible recommendation
will be based. Investigations made for this study include the following:
a. These investigations included engineecing, environmental and
economic analysis and field investigations to determine the shoaling and
siltation rates as well as surveys to determine channel bathometry.

b. Hydrologic and hydraulic studies were performed to determine the
existing shoaling rates.

c. The U. S. Department of Interior, Fish and Wildlife Service
provided a Fish and Wildlife Coordination Act Report. A copy is in

Appendix B.

d. Cultural resources evaluations were performed to ensure that
construction related activities would not affect significant cultural
properties.

EXISTING FEDERAL PROJECT

The Government Cut Channel is located on the east end of Dauphin Island
between the Fort Gaines Channel anchorage basin known as "Billy Goat
Hole"and Dauphin Island Bay. The authorized channel is 4-feet deep by
40-feet wide by 4,070-feet long. The channel normally has an annual
shoaling rate of about 1,120 cubic yards per year. However, subsequent to
the opening of Pass Drury (located on the northeast end of Dauphin Island),
as a result of Hurricane Frederic in 1979, the shoaling rate increased




significantly and the availability of authorized channel depth

was reduced. The channel depth in the Government Cut was about 2-feet mean
lower low water (MLIW). Pass Drury was closed in the Spring of 1989 by the
Mobile District, under an operation and maintenance action, and the
shoaling rate is expected to return to the approximately 1,120 cu. yds/yr
previously experienced prior to the opening of Pass Drury by Hurricane
Frederic. The Government Cut Channel provides a short route to the Gulf of
Mexico and to the Mississippi Sound for recreation, commercial and fishing
vessels departing from the west side of Dauphin Island Bay or elsewhere
within the bay.

STUDY AREA
Geogravhic Iocation, The Government Cut Channel is located on the east end

of Dauphin Island between an anchorage basin, called Billy Goat Hole and
Dauphin Island Bay at Dauphin ‘Island, Alabama in south Mobile County. The
geographic location of the study area is shown on Figure 1 and all features
in the specific study area are shown in Figure 2.

STUDY PARTICIPANTS AND COORDINATION

The Mayor of Dauphin Island, the City Council, County Officials and the
citizens who reside in the project area have been the primary leaders in
review and coordination of the study effort. Continuing coordination has
been maintained with the Fish and Wildlife Service, National Park Service,
Alabama Historic Commissison, National Marine Fisheries Service, Alabama
Department of Environmental Management, and the U.S. Environmental-
Protection Agency. The views of these agencies are contained in Section 4
of Appendix B. Public participation was accomplished through public
meetings, public workshops and public information fact sheets as presented
in Section 2 of Appendix B. The report was further reviewed by the
appropriate State and Federal Agencies as shown on the coordination list in
Section 3 of Appendix B.

[P TN - - - e e e e e e —— i b vt e v e i« =

et e e i 1 e s o R it

R SV NP YO




PRIOR REPORTS AND INVESTIGATIONS

There have been no other studies made in the interest of navigation on the
Government Cut Channel. However, environmental documentation was recently
completed: for both the maintenance dredging. of the channel and closure of
Pass Drury which was closed during the Spring of 1989 with maintenance
dredged material from the Government Cut Channel.

DESCRIPTION AND TRIBUTARY AREA

Dauphin Island is a barrier island located about 4 miles offshore of the
mainland of Mobile County, Alabama, and about 22 miles south of the City of
Mobile. It flanks the west side entrance to Mobile Bay and south side of
the Mississippi Sound for about 14 miles. The western 10 miles is barren
sand but the eastern part is heavily wooded and ranges in elevation from
about 5 to 10 feet above mean sea level (MSL). Sand dunes along the Gulf
side rise as high as 40 feet. Dauphin Island is connected to the mainland
by a highway bridge originally completed in 1955, and reconstructed
following Hurricane Frederic. This hurricane destroyed much of the
development on the Island including the access bridge to the Island. The
access bridge was rebuilt to elevation consistant with protection from
hurricane threat in late 1983, and since that time the Island has been
slowly redeveloping.

Dauphin Island Bay, about 1-3/4 miles long and 3/4 mile wide, is bounded on
the south by Dauphin Island and on the north and northeast by Little
Dauphin Island. The western end of the bay merges with Mississippi Sound.
Natural depths in the bay average about 2 feet.

Dauphin Island is served by two Federally approved small craft navigation
projects and about 5 miles of marked channels constructed by local
interests, as shown on Figure 2. The Federal projects include the Dauphin
Island Bay Navigation project which encompasses Government Cut Channel and
anchorage area, and the Village Channel and anchorage area. Also, the
larger Gulf Intracoastal Waterway main channel pass under the high rise
section of Highway 163 access bridge in the Mississippi Sound.
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SOCIO-ECONOMIC CHARACTERISTICS

The City of Dauphin Island is located in .south Mobile County, Alabama
approximately 22 miles south of the City of Mabile on the Gulf of Mexico,
and was incorporated in 1987. 1In 1980 the City had a population of 633.
The average per capita income (1980 dollars) for the Island was $11,360
conpared to $6,047 for Mobile County. The water related economy of the
area is primarily composed of out door recreation (recreation boating and
fishing); commercial fishing, and charter boat fishing. Waterborne
commerce transported on the navigation channel around Dauphin Island
consis’. aimost exclussively of seafood, which is unloaded and processed at.
the pukblic and private facilities on the Island. A more extensive
discussion of the socio-ecoromic aspects of the study area is presented in

Appendix A.

FLAN FORMULATION
PROBLEM AND OPPORTUNITIES

Navigation Problems, The authorized 40-foot wide channel is a bottleneck
which restricts commercial navigation to having drafts equal to or less
than 4 feet. The channel entrance at Billy Goat Hole anchorage basin and
the State Channel to the north of the Government Cut Channel are 7-foot
channels. Due to the 4-foot depth constraint the Government Cut Channel is
not compatible with other channels in the immediate area, and because of
this, the channel is being used primarily by recreational and small
coamercial boaters. The vessels with drafts greater than 4~feet are being
re-routed around Little Dauphin Island, a distance of approximately 9 miles
to the Village Channel west of the Highway 163 bridge. The distance via
Government Cut Channel would be approximately 2.5 miles, a reduction in
travel distance of about 6.5 miles.

As previously mentioned, Hurricane Frederic opened Pass Drury (located on
the northern end of Government Cut Channel) in 1979, the shoaling rate
increased significantly and the availability of authorized ¢hannel depths

6
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were greatly reduced with average channel depths at about 2-feet MLIW. The
District recently completed maintenance dredging of the Government Cut
channel and closed Pass Drury. With the closure of Pass Drury the
Government Cut channel is-expected to ;eﬁurn to its previous shoaling

rate. Thé shoaling rates for Govermment Cut are given in vertical feet per
year and the estimated time between dredging intervals are shown in Tablée
1. A grephic aisplay of\ the shoaling rates are shown in Figure 3.

TARLE 1
Vertical Shoaling Rate

TIME (YR) SHOAL RATE (CY/YR) AVERAGE SHCAL DEPTH (FT)
1 1120 .18
2 2240 .36
3 3360 .54
4 4480 .71
5 5600 .87
6 6720 1.03
7 7840 1.19
8 ‘8960 1.35
S 10080 1.50

10 11200 1.65
11 12320 1.80
12 13440 1.95
13 14560 2.09
14 15680 2.23
15 16800 2.37
16 17920 2.50
17 19040 2.64
18 20160 2.717
19 21280 2.90
20 22400 3.03
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Improvements Desired, In December 1988, representatives of the Mobile
District met with officials and citizens of Dauphin Island to discuss the
study, the possibility of deepening the Government Cut channel, the Water
Resources Development Act of 1986, and local sponsorship requirements. As
a result of this meeting and other informal contacts, it was determined
that property owners on the Island desired a deeper channel to accommodate
larger commercial, charter and recreational vessels.

Future Without Project, The conditions of the channel will continue as a
4-foot depth restriction -and probably continue to shoal in the future.
Because of the incompatible channel depth, the project area is likely to
continue to experience operating inefficiencies in the commercial fishing
industry. Over 405 commercial and recreational wvessels can navigate
through the low rise section of the Highway 163 bridge and would use the
project route under the without project condition if there was adequate
channel depth. Inadequate channel depths in the area have contributed to
the slow growth in the area.

Specific Opportunities, The with project condition would provide for more
efficient (less costly) commercial navigation through increased use of the
channel by vessels with drafts greater than 4-feet. With a deeper channel,

potential growth in the commercial and recreational fishing industry could
be realized.

e — ot ctiat s .- - P e v s e e i s e W i bt




o ey e

STUDY OBJECTIVES

The objectives selected to guide the planning process during plan
formulation for Government Cut Channel are listed below:

a. Reduce shoaling rate;
b. Maintain and enhance the integrity of the local economy;

c. Maintain and increase the quantity and/or quality of fish and
wildlife habitat;

d. Contribute to outdoor recreation opportunities consistent with
local needs and financial limitations;

e. Reduce health hazards due to storm surge by providing access to
the Dauphin Island Bay for crafts with drafts greater than 4 feet; and,

f. Minimize the cost of operational inefficiecnies to commercial
navigation due to insufficient channel depths.

PLANNING CONSTRAINTS

The Section 107 authority contains a maximum Federal expenditure limit of
$4,000,000. 1In addition, navigation improvement plans were formulated and
evaluated under technical criteria for engineering, economic and
environmental constraints as follows:

a. All plans must have net National Economic Development benefits
unless the deficiency is the result of benefits foregone or additional
costs incurred to contribute to protection of environmental quality;

b. Improvement works must be capable of being constructed and must be
designed for the project life,

c. Each seperable element of an alternative plan must provide
benefits at least equal to its cost;

~d. Annual benefits and costs are based on a 50-year project life and
the current interest rate for Federal projects (8-7/8 percent) for the
selected plan during plan formulation;

e. The recommended Plan must have a benefit to cost ratio greater
than 1 using commercial navigation benefits and recreational benefits
capped at the amount of the commercial; and,

f. The recammended Plan must be conpatible with development plans of

the City of Dauphin Island.
10
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. (:f ALTERNATIVES CONSIDERED

Based on characteristics of the study area and concerns expressed by the
citizens of the area, 4 alternative plans were developed for
; consideration. The Government Cut channel, an existing project at 4-feet
MLIW, was analyzed with incremental increase' in available depth as an
alternative route- for vessels that are re-routing around Dauphin Island
under the without project condition.

Develovment of Altermatives, Four alternative channel depths were
considered to provide access through the Governmemt Cut channel. The
channel depths analyzed were 5, 6, 7, and 8-foot plus 2-foot advanced
maintenance and a 1-foot allowable overdepth. Each of the alternative
channel plans have a 40-foot bottom width (No increase in width over
existing conditions). The benefits to each of the alternatives are based
on the vessels ability to navigate the deepened channel (consideration was
given to the use of high tides) and thus resulted in a reduction of the

(, variable operating costs of having to re-route around Little Dauphin

.. Island.

Sumary of Alterpatives, A summary of benefits and costs involved with
each of the four alternative plans considered are shown in Table 2. All
plans are based on October 1989 prices, with 8-7/8 percent interest and
include an $6,000 annual charge for operation and maintenance of the
project. The plans include dredging 2-feet of advanced maintenance and
1-foot of overdepth.

TABLE 2

Plan Formulation Feasibility Summary

Plan Nav, Depth Annual Benefits Annual Costs Net Benefits B/CR

Ft. MUW  ($1000) ($1000) ($1000)
1 542041 15.3 17.3 -2.0 0.9
2 Ee2041 20.0 19.0 1.0 1.1
; 3 T+ 20.4 20.3 0.1 1.0
( 4 84241 20.4 21.2 -0.8 0.9

11
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PLAN' SELECTION
Each of the 4 plans-inw=** ¢ the. Channel would be fully
implementably from.an ¥y senvironental -and economic point of
view. During initial plar. .  ilation, it was determined that Plan 2

provided more net economic benefits and at a lesser c...: Theé plan would
provide for a 6-foot -channel with 2-foot for advanced maintenance and
1-foot for allowable overdepth. This would. provide for a channel that
would be more in line with other channel depths in the vicinity and would
cost less than plan 3. Therefore, Plan 2 is identifieéd as the NED plan and
is selected for further detailed design and implementation.

THE NED PLAN
DESCRIPTION

The NED Plan would provide an improved channel beginning at the 7-foot
Billy Geat Hole anchorage basin and extending upstream 4,070-feet to the
intersection with the 7-foot Dauphin Island Bay (State Maintained)

channel. The channel would be dredged to 6-foot with 2-foot for advance
maintenance and l-foot for overdepth. The channel would also be maintained
at the existing 40-foot bottom width with a 1 vertical to 3 horizontal side
slope. The dredging work would be accomplished from within the channel.
Pending availability of project funds, this work would be accomplished
during winter months when aquatic resources spawning activities are low.
The material would be dredged by hydraulic pipeline dredge and pumped to
the primary disposal site .along the east side of Dauphin Island and a
portion of Little Dauphin Island. A secondary disposal site located at the
southeast tip of Dauphin Island adjacent to Fort Gaines would be used as
needed. The dredged material will be placed on the island to mimic the
existing topography. The primary disposal site extends from the jetties
located at the entrance to Fort Gaines Channel to a point on Little Dauphin
Island about 6,070~feet north and 150-feet into the water. This material
will provide for beach nourishment (no additional cost sharing required as
this is the least costly alternative) along the bayside water front, and
afford some shoreline protection for the area. Both disposal sites have
been previously used and are currently approved: for routine maintenance of

the project. Refer to Plate No. 1 for disposal site locations.
12
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MITIGATION MEASURES

As detailed plan formulation for the NED Plan proceeded, consideration was
given to the need for mitigation measures. The evaluation of the NED Plan
found no significant impacts that warranted mitigation measures. This is
due largely to disposing of dredged material along eroding shoreline
previously used for disposal areas. As defined in the Council on
Environmental Quality (CEQ) Regulations for Implementing the Procedural
Provisions of the National Environmental Policy Act (NEPA), "mitigation"
includes: (a) avoiding the impact altogether by not taking a certain
action or parts of an action; (b) minimizing impacts by limiting the degree
or magnitude of the action and its implementation; (c) rectifying the
impact by repairing, rehabilitating, or restoring the affected environment;
(d) reducing or eliminating the impact over time by preservation and
maintenance operations during the life of the action; (e) compensating for
the impacts by replacing or providing substitute rescurces or environments
(40 CFR Parts 1500-1508) .

BENEFITS

The method for evaluating economic benefits is consistent with the Water
Resource Council’s Principles and Guidelines (P&G) and Corps of Engineers
regulation ER 1105-2-40. Benefits to which quantifiable monetary values
can be assigned are tangibles benefits. The benefits from modifying the
Government Cut Channel are attributable to the comparable economic
advantage of the "with-project" over the "without-project" conditions.
The benefit evaluation primarily focused on the means of reducing or
eliminating routing costs due to inadequate depths. This was done by
re-routing the vessels that would use the project verses routing the
vessels by the next least costly route. The costs were based on hourly
varible operating costs of the vessels by draft and travel time. The per
trip cost was multiplied by the number of trips to determine the annual
variable operating cost of the trips routed each way. During the
investigation it was determined that over 400 vessels have the ability to
navigate the channel and would use the shorter route. The benefits that
would accrue by having access to the shorter route would be $20,000 with a.

channel depth of 6-feet.
13
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COST ESTIMATE

Table 3 presents projéct costs for the NED Plan and provides the basis for
establishing the appropriate level of non-Federal cost sharing interests. .
Cost sharing for a Section 107 project requires that the non-Federal
sponsor provide a cash contribution during construction and all lands,
easements and rights-of-way.

TABLE 3

Detailed Cost Estimate
(October 1989 Prices and 8-7/8 percent interest)

Code Item Quanity Unit Unit Cost Total Cost

12, Channel Work

12. Channel Dredging 17,258 CY $ 1.12 $19,300
12.0.A. Mob. And Demob. Costs 1 Job 40,000 40,000
Contingencies {15%) 8,900
Total Construction Cost 68,200
30. Planning, Engineering and Design 55,000
31. Construction Management 20,000
Total for Channel Work . $143,200

01.  Lands and Damages

12.0.1. Disposal Area 0 Ac 0 01/

01.J.1 Dike Construction 0 CY 0 01/

01.M IERR 0 Ac 0 01/
TOTAL PROJECT FIRST COST $143,200

1/ A1l construction work will be accomplished in the existing ROW limits,
and disposal will be accomplished on existing dredge disposal land at no
cost to the non-Federal sponsor.

14
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OPERATION AND MAINTENANCE.

It would be the responsibility of the Federal Government to operate and
maintain all features of the project. It is expected that occasional
dredging would be required due to wind blown sand and sloughing from prop
wash. Occasional shoaling is expected at the north end of the channel in
the vicinity of the former Pass Drury. It is expected that the shoaling
rate will return to pre-Pass Drury condition. The estimated average annual
operation and maintenance cost ‘would be about $6,000 per year. Periodic
inspections would be made of the project area by the District Engineer or

his representative, and a report would be made noting any deficiencies in
maintenance.

INVESTMENT COSTS AND ANNUAL CHARGES

The estimated investment cost and annual charges for the NED Plan is shown

in Table 4. Interest during construction is based on a 3-month period and
8-7/8 percent.
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TABLE 4

Investment Costs Annual Charges and Feasibility Summary For The NED PLAN
(Oct 89 Prices, 8-7/8% Interest Rate, 50-Year Life)

Item Description Cost

INVESTMENT COST

Total Project First Cost $ 143,200
Interest During Construction 1,600
TOTAL PROJECT INVESTMENT COST $ 144,800

ANNURL CHARGES

Interest 12,800
Amortization 200
Operation and Maintenance 6,000
TOTAL PROJECT ANNUAL CHARGES $ 19,000
FEASIBILITY
Annual Benefits $20,000
Annual Costs $19, 000
Net Benefits $ 1,000
Benefit-to-Cost Ratio 1.1

16
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ENVIRONMENTAL COMPLIANCE

The evaluation of the environmental impacts found that no significant
adverse effects would result from implementation of the NED Plan. The
limited scope of work and the lack -of signific:;nt adverse environmental
impacts does not justify the preparation of an Envirenmental Impact
Statement (EIS). An Environmental Assessment (EA) was prepared and is
included in this report. Appropriate Federal and State agencies and local
interests were consulted during the preparation of the environmental
assessment. The Fish and Wildlife Coordination Act Report is provided in
Appendix B. The NED Plan would require placement of dredged material in
waters of the United States. Therefore, a Section 404 (b) (1) evaluation, as
defined under the Clean Water Act, was prepared and is included in the
Environmental Assessment section of this report. Coordination efforts with
the National Marine Fisheries Service, Alabama Historic Commission are
included in Section 4 of Appendix B. Coordination with other Federal and

State Agencies are shown on the coordination list in Section 3 of Appendix
B.

COST APPORTIONMENT

In general, the cost for engineering, design, specifications and
construction would be shared by the Federal government and the non-Federal
sponsor, while the cost for operation and maintenance would be borne
entirely by the Federal Government.

The non-Federal sponsor would be required to provide 10 percent of.the cost
of construction of that portion of the project with depth less than 20
feet. In addition, the sponsor is required to provide another 10 percent
of the cost of the general navigation features of the project in cash over
a period not to exceed 30 years at an interest rate determined pursuant to
Section 106 of WRDA, 1986. The value of all lands, easements,
rights-of-way, relocations and dredged material disposal (LERRD) shall be
credited toward the 30-year payment. However, since additional LERR are
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not required for project construction and dredged material is to be ,)
disposed in existing disposal sites, the sponsor would be required to pay

in cash an amount equal to 20 percent of the general navigation features.

Annual operation and maintenance of the projéct after implementation would

be provided by the Federal Government. Based on thesé conditions the

non-Federal cost would be $28,600 with a Federal cost of $114,600 as shown
in Table 5.

TABLE 5

Cost Apportionment ($1,000)

ITEM FEDERAL NON-FEDERAL TOTAL ,
QF
Project Construction $114.6 $28.6 $143.2 )
Habitat Mitigation 0 0 0 -
Navigation Aids 0 0" 0
LERRD
Lands and Damages 0 0 01/
Subtotal 114.6 28.6 143.2
percentages 80 20 100
TOT. PROJ. FIRST COST $114.6 $28.6 143:2

1/ No additional IERR is required for project construction and the dredged
material will be disposed in the existing disposal sites. Therefore, the
non-Federal share would be 10 percent cash contribution up front with an
additional 10 percent over time, but not exceed 30-years for the navigation
features. Resulting in 20 percent of the total project cost.
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PIAN IMPLEMENTATION
INSTITUTIONAL REQUIREMENTS

Submission of a draft and final feasibility report by the District Engineer
and review and approval by SAD, HQUSACE and ASA-Civil Works conistituté the
first steps J_n a series of events which must take place before the project
can become a reality. It may be modified at any stage of review, and only
if it successfully passes all stages will the project ultimately be
constructed. These events are:

a. The South Atlantic Division Engineer will provide technical
approval of the engineering and design of the NED Plan;

b. The report will be forwarded to the Office of the Chief of
Engineers for review of current policy and approval;

c. Funds for advanced planning and design will be allotted;

d. Detailed plans and specifications for the work will be prepared by
the Mobile District and submitted to the Division Engineer for approval;

e. Upon approval of the Assistant Secretary of the Army (Civil Works)
to .expend funds for constructing the project, the Chief of Engineers
authorizes the project;

f. Contractual agreements will be entered into with the non-Federal
sponsor and the Secretary of the Army to establish responsibilities for the
project. The non-Federal sponsor executes Local Cooperation Agreement;

g. Upon approval of the plans and specifications, construction funds
will be provided, the project will be .advertised for bids and a
construction contract will be awarded by the Mobile District to the
eligible low bidder; and,

h. The non-Federal sponsor will provide a cash contribution fer
project construction amounting to twenty percent of the total project first
cost.

FEDERAL RESPONSIBILITIES

The Federal responsibilities associated with implementation of the NED plan
for Government Cut Channel will be as follows:

a. Responsibility for the design and preparation of plans and
specifications;

19
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b. Construction of the project with appropriate cost sharing;

c. Operate and maintain the project in accordance with the Operation
and Maintenance Manual; and,

d. Annual inspection of the completed project.

NON-FEDERAL RESPONSIBILITIES

Non-Federdl sponsor responsibilities associated with implementation of the
NED plan for Government Cut Channel would be as follows:

a. Provide all lands, easements, .and rights-of-way determined by the
Chief of Engineers to be necessary for construction of the project;

b. Provide suitable dredged material disposal areas including
retaining dikes, weirs, bulkheads, and embankments as determined necessary
by the Chief of Engineers for the construction, operation, and maintenance
of the project;

¢c. Accomplish all alterations and relocations of buildings, highways,
railroads, bridges, storm drains, utilities, cemetaries, and other
facilities, structures and improvements necessary for the project;

d. Provide, during construction a 10 percent cash contribution of the
portion of the project which has depth less than 20 feet, plus an
additional 10 percent over a 30-year period less any cost for LERRD.

e. Hold and save the United States free from damages due to the
construction, operation and maintenance of the project when not the fault
of the United States; -

f. Assume responsibility for project costs in excess of the Federal
cost limitation of $4,000,000; and,

g. No less than once a year, the non-Federal sponsor shall inform
affected interests of the limitations of the project depths. .

FINANCIAL STATEMENT

The non-Federal sponsor has been informed of their obligation and has
indicated financial capability to provide their share of the project
construction cost from the General Fund of Mobile County. Sufficient funds
have been set-a-side for the non-Federal share of the Government Cut
project. A letter from the Comission dedicating finances for the project
which include a statement of intent indicating their willingness to provide

the items of local cooperation are included in Section 1 of Appendix B.
20
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SUMMARY OF COORDINATION

On 7 Decenmber 1988, a public meeting was held to present preliminary
findings for this study:. Notices of the meeting were furnished to U.S.
Senators and Representatives from the .area, Federal and State agencies,
city and county governments and other agencies, interested organizations
and individuals. The majority of those present at the meeting were in favor
of improving the channel. A summary of the meeting is présented in Section
2 of Appendix B.

REVIEW BY FEDERAL AND STATE AGENCIES

The Fish and Wildlife Service has been involved in the planning for this
project. A copy of the Fish and Wildlife Coordination Act Report is
contained in Section 4 of Appendix B. Additional coordination and review
of draft report with concerned interests were performed and resulting
comments on the plan are included in Section 4 of Appendix B. The
coordination list is contained in Section 3 of Appendix B.

CONCLUSIONS

After carefully considering all technical information and public views, and
with particular reference to the economic, environmental, and social well
being needs in the area, I find that navigation improvements at the
Government Cut Channel are needed and within the Federal interest to
implement. Of the altematives considered, Plan 2 has the highest.net
benefits consistent with protection of the environment, and is, therefore,
designated as the NED Plan. The NED Plan is complete and effective in
solving the problems and in realizing the available opportunities. The
first cost of the NED plan is estimated at $143,200, and the non-Federal
sponsor’s share would be $28,600. The benefit-to-cost ratio is 1.1 to 1.
The NED Plan is acceptable to the non-Federal sponsor, the public, and all
reviewing agencies. The adverse envirormental impacts of providing
navigation improvements are minimal.
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RECOMMENDATIONS
)

Therefore, it is recommended that the existing Federal'navigationupfoject
"Government Cut Channel" at Dauphin Island, Alabama be modified to provide
for navigation improvements and maintenance for a distance of 4,070-feet
from the jetties at the Fort Gaines channel entrance to the Dauphin Island
Bay. This recommendation is made with the provisions that, prior to the
commencement of construction, local interests will, in addition to
providing the general requirements of law for these types of projects,
agree to comply with those items in the Local Cooperation Agreement for
this project.

This recommendation reflects current information and policies governing
formulation of individual projects. It does not reflect program and

budgeting priorities inherent in the construction nor the perspective of

higher review levels. Consequently, the recommendation maybe modified
before it is approved and funded by the Chief of Engineers.

i e

BONINE
o
VQMZ/ Colonel, Corps of Engineers

District Engineer
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FINDING -OF NO SIGNIFICANT IMPACT (FONSI)
FOR THE
‘PROPOSED: IMPROVEMENT TO: THE
‘GOVERNMENT CUT PORTION. OF THE

DAUPHIN" ISLAND BAY 'NAVIGATION PROJECT
DAUPHIN. ISLAND, ALABAMA.

[N

l. PROPOSED AQTIQ The action. ‘proposed  is the improvement of the
Government Cut. portion of the Dauphm Island Bay -navigation -project.
Improvements. would be accomphshed by the deepenmg of the Government
Cut. The: preferred ‘depth of jmprovement: is -6 feet.-mean lower low water
(MLLW) plus an additional 2 feet of advanced maintenance and 1 foot of
overdepth. or a total improvement to -9 feet MLLW. Increasing: the depth of
the Government Cut to -9 feet would make the channel compatible with the Ft.
Gaines Channel and turning basin and the channel maintained by the State of
Alabama which is located within Dauphin island Bay.

The proposed action would requ:re that approximately 18,000 -gross cubic yards
of sand be dredged from the ‘Government Cut by hydraulic pipeline. dredge
and disposed along the eastern side of .Little. Dauphin and :Dauphin islands for
beach nourishment and shoreline protection (anure 2). Figure 3 is a typical
cross section of the Government Cut channel. The disposal .plan. requires
placemént -of dredged material on the. ‘beach of Dauphin Island. from the jetty
located at the extreme south .end of the isiand to a point on Little Dauphin.
Island- 2,000 feet north of the former Pass Drury and up-to 150 feet offshore.
Also, continued use of the beach nourishment area :is proposed for future
activities in order that shoreline erosion may be reduced. An alternate
disposal area at the eastern tip of Dauphin Island..could be used in
conjunction with the primary disposal area along (Littie Dauphin and Dauphin
Islands. -Both. disposal areas are previously-used and approved disposal areas
that are utilized in- conjunction with the routine maintenance of the Dauphin
Island Bay navigation project.

Future maintenance material d‘redged from the Government Cut channel' would
continue to be placed along the shoreline of Little Dauphin and Dauphin
Islands and at the eastern tip of Dauphin Island adjacent to Ft. Gaines.
Annual maintenance quantities are estimated to be approximately 2,000 gross
cubic yards.

Il. ALTERNATIV NSIDERED.
a. No action

b. Improvement of the Government Cut channel to varying channel
depths '

FONSI-1
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All impacts wmch would .occur as a- result ‘of the |mprovement of the
Government Cut portion of the Dauphin Island: Bay navigation project, -Dauphin
Island, Alabama, have been determuned to be mnnor short term impacts.
destruction, esthetic. degradatlon dunng dredgmg, increased turbidity and
suspended ‘pafticulates,. incfeased' noise levels during drédging, and potential
salinity changes within ‘Dauphin lsland ‘Bay as a result .of the. deepened
channel.

Beneficial impacts associated with- the proposed improvément consist of the
provisioh of reliabie. havigation between Ft. ‘Gaines Channel and Dauphin Island
Bay, 'shoreline- protection, protection of the' Government Cut portion of the
‘Dauphin Island -Bay navigation project, and increased shorebird habitat.

No endangered or ‘threatened species, ‘cultural: fesources or wetlands would be
impacted by the action. Water .quality certification and a statement of coastal
zone consistency have not been requested, and no problems are anticipated
which. would preclude their receipt. Additionally, the proposed action has been
reviewed by the Department of the Interior under the Coastal Barrier Resources
Act. and deemed consistent- with the objectives of the Act.

IV. CONCLUSIONS. An evaluation of the environmental assessment for the )
Government Cut portion of the Dauphin Island Bay navigation project, Dauphin

Island, Alabama, which: describes the proposed improvement and its effects,

shows' that the proposed improvement to the Government Cut. would have no

significant impacts and the preparation of an  environmental impact statement is

not required.
DATE:_7 Mas, Qo & , :
i S. BONINE
|, Corps of Engineers

District Engineer
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ENVIRONMENTAL ASSESSMENT
FOR THE
, IMPROVEMENT TO THE
GOVERNMENT GUT PORTION OF THE .
DAUPHIN ISLAND BAY NAVIGATION PROJECT
DAUPHIN ISLAND, ALABAMA :

A FEDERALLY AUTHORIZED PROJECT

EXIS_TINQ PRQJEQT QE&RIPT!Q The existing- Dauphin Island Bay,

:Alabama navigation project provides for 1) a channel 7 feet deep and 150
féet wide: from -Mobilé Bay to: an anchorage basin -of theé same:.depth, about
seven acres.in area, located just north. of Fort Gaines on Dauphin. Island (Ft.
‘Gaines Channel); a channel 4 feet deep and 40 feet wide from the anchorage
basin to ‘Dauphin. Island Bay (Government Cut); and a jetty and revetment to
protect the entrance chanfiel; and; 2) an anchorage basin 7 feet deep and
500 feet square at Dauphin Island village (Village Channél), with an entrance
channel of like depth, 100 feet wide and about 8;300 feet long, extending to
the. 7-foot hydrographic .contour “in Mississippi ‘Sound (U:S. Army Engineer
District, Mobile, 1985 and Figure 1).

2. PROJECT AUTHORIZATION. The existing project was authorized by’ the
River and Harbors Acts of 2 March 1945 (House Document 333, 76th

Congress, 1st Session), and 3 September 1954 (House Document 394, 82nd
Congress, 2nd Session). The -project was completed in July 1959.

NVIRQNMENTAL DOC UMENTATION: The Dauphin Island- Bay navigation '

pro;ect was the subject of an envnronmental impact statement which was filed.
with the President's Council on Environmental Quality (CEQ) on 9 December
1974. In July. 1979, an environmental assessment was prepared for the use
of the segment of Dauphin Island -below Pass Drury for the construction of an
upland disposal area. In November 1985, an environmental assessment ‘was
prepared concerning the use of the east end of Dauphin Island near Ft.
Gaines as a disposal area in conjunction with the post-Hurricane Elena
dredging of the Dauphin Island Bay project. In April 1987, a supplement to
the 1985 environmental assessment was prepared for the purpose of using the
east side of Dauphin Island below Pass Drury as a beach nourishment
disposal area in connection with the dredging of the Government Cut pertion of
the Dauphin Island .Bay project. The April 1987 action was an effort to
temporarily restore navigation to that channel which theoretically snoals as a
result of sediment movement through Pass Drury. In August 1988, an
environmental assessment was prepared for the closure of Pass Drury in
connection with the maintenance of the Governrient Cut portion of the
navigation project.

EA-1
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4. PROPQOSED. Angm The: action proposed is the |mprovement of the
Governmem ‘Cut portion’ of the Dauphin. Island Bay navigation -pioject.
lmprovements would -be: accomplished by the. deepening of the -Government
Cut. - The proposed depth. of improvement is <6 feet mean. lower low watef
(MLLW) plus an-additional 2 feet of advanced maintenance and 1 foot of
overdepth or a total improvement-to :9 feet MLLW. ‘In¢reasing the depth of
the Government Cut 10 -9 feet would .make the. channel compatibie with the Ft.

Gaines Channel and turning basin ‘and. the -¢channe! maintained by the State of

Alabama which is located within - Dauphln island Bay.

The proposed action would requvre that approximately 18, 000 gross cubic yards
of. sand be- .dredged. from the .Government Cut by hydrauhc pipéline dredge
and dlsposed along the eastern side -of Little Dauphin and Dauphm Islands for
béach nourishment and- shoreline protectuon (Figure 2). Fugure 3is a typica'l
cross section of the Government Cut channel. The disposal plan requires
placemerit .of dredged material ofi the beach -of ‘Dauphin Island: from the jetty
located' -at- the ‘extreme. south -end: of the island to a point on Little. Dauphin
Island 2000”‘teet north of thé former Pass .Drury .and -up-to 150 feet offshore.
Also, continued -Usé of the béach. nourishment area. is' proposed for future
activities in- order that shoreline erosion may be reduged. An alternate
disposal .area at the eastern tip of Dauphm Island could *be used in

.conjunction with the primary disposal area along Little Dauphin and..Dauphin

Islands. Both disposal areas are previously-used and approved disposal areas
that are utilized in conjunction with the routine maintenance of the Dauphin
Island' Bay navigation project.

Future maintenance material dredged from ‘the Government Cut channel would
continue to be placed along the shoreline of Little Dauphin and Dauphin
Islands and at the eastern tip of Dauphin Island adjacent to Ft. Gaines.
Annual maintenance quantities are estimated to be. approximately: 2,000 gross
cubi¢ yards.

5. NEED FOR THE PROPQSED ACTION. The need for the proposed action
is to provide for reliable navigation: for commercial and residéntial boaters of
Dauphin Island and vicinity. The improvement would make; the Government
Cut channel -compatible with adjoining channels.

6. ENVIRONMENTAL IMPACTS. The proposed deepening of the Government
Cut and use of the existing: beach nourishment disposal area would involve
both adverse and beneficial impacts to the project area. Immediate, short-
term adverse impacts include, but are-not limited to, benthic destruction,
reduced esthetic values, increased turbidity, increased noise, and wildlife
disturbance (aquatic and terrestrial). Long-term impacts would include, but not
be limited to, minor changes in salinity within the bay and esthetic and' noise
impacts due to increased vessel traffic in- the Government Cut. The beneficial
impacts -consist ‘of. increased reliable navigation through the Government Cut,
shoreline protection, protection of the Littie Dauphin Island segment .of the U.S.
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Department of the Interior, Bon Secour National Wildlife ‘Refuge, protection of
the Government Cut-portion of the existing Federally authorized navigation
project, and development .of shorébird habitat.

a. Adverse impact.

1) Benthos. Adverse .impact to benthic organisms would occur

‘as. a result -of the direct placement of dredged material on the beach of Little

Dauphin and Dauphin Islands -and. around the eastern tip of Dauphin Island.
While most of the benthic organisms in these areas are quite adaptable to
these changes, destruction of benthic organisms would occur as a -result of
the direct placement of sand in the shallow water adjacent to the beach. It is
expected that the beach areas below mean low water would be rapidly
repopulated with benthic organisms.

2) Esthetics. Reduction in esthetic qualities will occur as a result
of the presence of the dredge, discharge pupehne and other associated
equipment during the dredging operation. This impact is typically .a minor,
short-term impact. A long term aesthetic impact to property- owners facirng the
channel may also be realized by the improvement of the Government Cut due
to the increased vessel traffic in the project area. Many of the vessels that
previously utilized the Pass aux Herons would utilize the Government Cut for
ingress/egress to Mobile Bay.

3) rbidity. Increased turbidity will be noticeable during the
disposal of the dredged material. This impact is caused by the resuspension
of the silt component of the material being dredged. Generally, the material to
be disposed is a medium -grade sand. The turbidity levels will be increased
only for a short time during the disposal phase of the operation and will return
to. predisposal levels after placement is completed.

4) Noise. Noise will increase during the operation as a result of
the operation of the dredge and associated equipment and will cease after
dredging is completed. A minor long-term noise impact may also accompany
the improvement as a result of increased use of the channel by boaters.

5) Salinity. The potential for changes in salinity regimes in
Dauphin Island Bay may exist with the deepening of the Government. Cut;
however, examination of the modeling information presented in the Mlssrssnppi
Sound and Adjacent Areas Dredged Material Disposal Study (U.S. Army Corps
of Engineers, 1984) suggests that salinity patterns should not be significantly
affected -as a result of the -action.

b. Beneficial impacts.
1) Provision of Reli Navigati n Ft ]
and Dauphin Island Bay. Presently the Government Cut acts as a plug for
vessels of draft greater than 4 feet. Many of the commercial craft in the
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project area:-have-drafts greater than. 4 feet ‘and these vessels -cannot use the
short-cut from Dauphm Island "Bay*‘to ‘Mobile Bay. lncreasmg the ‘depth .of the
channelto 7 feet would remove- thns plug and facilitate vessel: ‘traffic..

2)  Shoreline. protection. and: p_rotectnon of the Littlé- Daughm Island

-unit._of the ‘Bon "Secour . National Wildlifé Refug The proposed beach’
nourishment .action connected- with:-the simprovement of the Government ‘Cut

would- continue- to rehabilitate the ‘eroding shorelinés -of both ‘Little Datiphin
Island and- the: segment 'of Dauphin ‘island below- the' former Pass Drury. ‘Since
Hurricarie “Frederic -in 1979, thesé shorelines have -experienced: prohounced-

erosion. Shoreline protection would' also- be experienced should' the eastern tip-

:of Dauphin. Island:‘be. used- for disposal:

‘ 3) Protect the -Government Cut portion of the ‘Dauphin_Island’:Bay

navigation project fiomextensive: shoaling and possible- failure. Placement of
the initial- quantity of new work material and the future maintenance material
from the Government Cut ¢hannel along the -beach of .Little Dauphin Island and
the segment of Dauphm ‘Island ‘below ‘the former Pass Drury would™ aid in the
prévention -of the- failure of the ‘Fedéral prolect Erosion of Little Dauphin
Island/Dauphin lsland- at -Pass Drury as-aresult of Hurricane -Frederic caused a
breach to occur in that aréa. The movement of watér through. the breach
contributed to ‘érosion of the Little Dauphin Island’ barrier and shoaling of the
Federal project.

4) ’Shorebird Habitat. ‘Beach noutrisShment along both. Little
Dauphin' and Dauphin ‘Islands will insure continued shorebird ‘habitat. The
proposed disposal areas are frequently used by shorebirds :fcr feeding and
resting. Recent observations of shorebird activities in the project area by the
State of Alabama, -Department of Conservation and Natural Resources (ADCNR)
suggest that the piping plover (Charadrius melodus), a Federally-listed endangered
species, utilizes mudflats in the vicinity for feeding. Continued beach
nourishment would' aid ‘in the prevention: of erosion of Little Dauphin Island and
the mudflats.

¢. Other impacts.

1) Threatened and Endangered Species: Little Dauphin Island
presently supports, according to informatio_n‘published ‘by the State of Alabama,
Non-Game Wildlife Program, a. population of 50 piping plovers (Charadrius.
melodus). The piping plover was listed by the U.S. Department of the Interior
(DOI), Fish and Wildiife Service (FWS), as a threatened species in Alabama in
January 1986. The species is endangered in the Great Lakes watershed.
These plovers utilize the mudflats on the west side of. Little Dauphin Island as
a primary feeding area while wintering in Alabama. The proposed
improvement of the Government Cut would not adversely impact the plovers

and the proposed beach ncurishment action would take place ‘on the east sude.

of Little Dauphin Island and should not adversely impact the plovers.
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Accordmg to Imhof. (1976) and Mount {1986), piping: plovers feed..upon marine
worms, fly ‘larvae, beetles, :crustaceans, mollusks and other small animals.-of
sandy beaches. The dredging of the Government. Cut .and beach. nourishment
should not .impact feeding activities or the .potential food source of the .piping.
plover Also, the DOI, Reg:on 4, Endangered Specues Office; ™Red. Book"
species account: for the . .piping. plover, dated June: 1986, indicates that the
primary reason for the current “threatened” status. is -dué.to thé loss. 6f
appropriate sandy beaches and’ other littoral .habitats as a result of commercial
and recreational developments The beach nourishment: disposal which would.
occur as a result of the dredging action may -make overwintering -habitat more
favorablé for the spedies.

Plans for future disposal: actions will consider the activities of these birds and
be appropndtely coordinated prior to lmplementatlon Coordination with the DOI
concerning this and other protected species .indicates that -no. significant impact
would occur.

According to Dr. Robert L. Shipp, Sea Turtle Stranding and Salvage  Network
(STSSN) Coordinator for the State of Alabama, .sea turtles frequent the shores
of Dauphin Island; but primarily the gulf shores of the island. While these
turtles occas:onally move up into the bay, these occurrences are not
numerous. The turtle most commonly encountered along Alabama shores is
the loggerhead sea turtle, Caretta caretta. The Kemp’s ridley sea turtle,
Lepidochelys kempii, is the most common sea turtle in the- estuaries of Alabama
and the second most common sea turtle along Alabama shores. The Kemp's
ridley sea turtle is not known to. nest in Alabama but, nesting occurs between
April and June in its nesting range.

Coordination with the Protected Species Management Branch of the National
Marine Fisheries Service (NMFS) was initiated for the most recent operation
and maintenance dredging activity by letter dated March 9, 1987 and
clearances were received by letter dated April 1, 1988. The material to be
dredged in connection with the deepening of the Government Cut is proposed
for placement in the same areas.

By letter dated April 17, 1989, the Mobile District initiated coordination of the
proposed channel improvements at the Government Cut under the Fish and
Wildlife- Coordination Act (FWCA), Section 7 of ‘the Endangered Species Act
and the Coastal Barrier Resources Act (CBRA). By letter dated January 29,
1990, a final FWCA report was transmitted to the Mobile District. The report
indicates that the proposed project is not expected to have an adverse effect
on endangered, or threatened species. By letter dated February 13, 1990 to
the FWS, Daphne Field Office, the Mobile District determined that the proposed
action at Government Cut would have no effect on endangered species under
the purview of the FWS, By letter dated February 21, 1990, the FWS
concurred with our "no effect" determination.
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Also, coordination with the NMFS' under Section 7 .of the Endangered Speciés.

Act was initiated' by. letter dated April 18, 1989. By -letter dated April 28,
1989, ‘NMFS concurred with.'the Corps determlnatlon that populations of

endangered:-or threaténed” species wunder their purview would not be adverse!y
affected by the proposed improvement.

2) Prime farmland concerns. Primé farmiand -coordination for the
most _recent ‘operation. and /maintenance activity was initiated, as required by
the Farmiand: Policy Protection Act, with the U.S. Department of Agriculturé
(DOA), Soil ‘Conservatich Service (SCS) by letter dated ‘February 11, 1988, and
through the completion of Form AD-1008, the ‘Farmland Conversion lmpact
Rating form. -By letter dated Feébruary- 17, 1988, the DOA acknowledged:
receipt of the completed Form AD-1006. Impacts to prime farmland are not
anticipated. '

3) Cuhural properties conceins. There are no recorded

-archeological or historic sites or repcrted shipwrecks. .in the vicinity of the

proposed. work. ‘No properties listed on- or eligible for inclusion on the
National Register of Historic Places are known to exist which would be
affected by the proposed work. Coordination with the Alabama. State Historic
Preservation Officer (SHPO) concerning, the most recent operation and
maintenance activity was- initiated by lettér dated February 23, 1988, and’
cledrance of the activity was indicated on February 25, 1988. ‘Coordination of
the proposed improvements to the project was initiated with the Alabama
Historical Commission by letter dated July 3, 1989 and concurrence was
received August 14, 1989.

4) Water Quality Certification and Coastal Zone Consistency. A
5-year State of Alabama water quality certification and a statement of coastal
zone consistency were received from the State of Alabama, Department of
Environmental Management (ADEM), by letter dated September 13, 1988, for
the operation and maintenance dredging of the Government Cut and closure of
Pass Drury. Certification expires on September 13, 1993.

Similarly, a ‘5-year water quality certification and statement of coastal zone
consistency were received from the State of Alabama for the disposal of
material dredged from the Government Cut channel around the eastern tip of
Dauphin Island. The certification was requested by letter -dated October 25,
1985, and was received on December 16, 1985. Certification expires on
December 16, 1990.

Water quality certification and a. statement of coastal zone consistency have
been requested for the proposed Government Cut improvements. The new
WQC would synchronize the above expiration dates.

5) Coastal Barier Resources Act concems. Coordination of the
most recent operation and maintenance dredging activity with the DOI under
CBRA was initiated by letter dated 25 April 1988. The DOI responded by
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CBRA was initiated by lefter dated 25 Apri 1583: The DOI- responded by

. letter dated 31 May 1988, and mdlcated ‘that the proposed action was

consistent with the’ objectlves of the Act. As statéd éariier, CBRA consultatlon )
for the proposéd improvements was mmated by letter dated April 17, 1989. -
The final- FWCA report indicates that the proposed action is exempt under

‘Sedtion 6(a)(6) and" Section 6(a)(6)(G) of the CBRA and'.is cofsistent with the.

purposes of the Act.

6) -Section 404 (b)(1) Evaluation Repori: The feport is provided
as an Appendix A to thls assessment. - ' _

7. ALTERNATIVES TO THE PROPOSED ACTION:

a. No action. The no action aiternative would call for no improvements
to the Government Cut channel: implementation of this alternative would
require vessels with a draft of more than -4 feet MLLW continue to utilize the
Pass aux Hefons fo access to Mobile Bay. Maintenancé material dredged
from the Government Cut portion. of the ‘Dauphin.-island -Bay navigation project
would continue fo be dlsposed on the beaches of Little ‘Dauphin and Dauphin .
Islands.

b. Improvement of the Government Cut channel to' varying channel
depths. An array of projéct and advanced maintenance deépths are being
considered for the improvement of the Government Cut. These dépths and
their associated quantities of dredged material are presented in Table 1.

8. CONCLUSIONS MADE IN THE FINAL FISH AND WILDLIFE ‘
COORDINATION ACT REPORT. . ) e}

The FWS indicated that the implementation of the ‘Goverhment Cut project
would not have significant impacts on fish and -wildlife resources in the project
area. The FWS conferred with the Bon Secour National Wildlife Refuge and
determined that the FWS has no conflict nor does it anticipate and- problems
relating to fish and wildlife resulting from the deepening of Government Cut.
However, the FWS. recommended several modifications to the project which, if
implemented, would further reduce these minor impacts.

‘9. RECOMMENDATIONS MADE .IN: THE FINAL FISH AND WILDLIFE

COORDINATION_ACT REPQRT AND RESPONSES. TO THESE
RECOMMENDATIONS.

The FWS recommended that two modifications be incorporated into the
proposed project and its construction. These modifications are described
below and are followed by the District's responses.

Recommendation_1: Dredge during the winter months (December - March) at
which time aquatic resource spawning, migration, and colonial seabird nesting
activities are lowest.
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TABLE 1
: 'GOVERNMENT CUT DEPTHS
: AND
'DREDGED: MATERIAL QUANTITIES

-

DEPTH 5 & 6" Y 7 7
ADVANCED. - .

MAINTENANCE LT 2 i 2 T 2
ALLOWABLE - ’
OVERDEPTH 1 1 KA b 1 1
CHANNEL

WIDTH 40 40 AQ AQ 40 40’
NEW WORK

QUANTITY 1,118 2,613 9,930 17,258 17,258 25,447
ANNUAL ‘

MAINTENANCE

QUANTITY 1,120 1,120 1,120 1,1200 1,120 1,120
50-YEAR

MAINTENANCE

QUANTITY 56,000 56,000 56,000 56,000 56,000 56,000

All depths given in the -above table are in feet and the plane of reference is
MLLW.

Channel width is given in feet and refers to channel bottom width.

All quantities are given in cubic yards and are reported as in situ yardage (no
buiking tactor has been applied).

Response to Recommendation 1: The Mobile District will, to the maximum
extent practicable, dredge the Dauphin Island Bay navigation project during the
recommended timeframe. However, it should ue noted that dredging during a
specific time of year is not always possible dué to the manner in which the
dredging job is contracted. The Corps of Engineers often has several
dredging projects undér one contract. The time of year that a project is
dredged often depénds upon the order of the project within the contract.
Delays due to such things as..poor weather conditions or equipment
malfunciion often require schedule changes in subsequent dredging jobs.

ﬁggommgnggg@ n.2: Monitor disposal activities so that output and settling rates
protect against an incident of over disposal and possible movement of dredged
material into sensitive areas.

EA-11
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Response' to- Recommendation 2: All dredging-.and' disposal activities are
monitored by a U.S. Arnmy Corps of Engineers dredgmg inspector.  All disposal

activities would occur within the designated disposal” areas :in an

envnrgnmemaily sound’ manner.

Clarification of the portion of -Recomraendation 2 concerning "

. protect against

an incident. of over disposal ..." was.requested from.the FWS Daphne Field
Office on February 13, 1990. The FWS indicated that the statement was for
‘the purpose of assuring careful and watchful placement of .dredged material

and not for the purpose of instituting a dredge size restriction.

10. COMPLIANCE WITH APPROPRIATE- ENVIRONMENTAL QUALITY

'STATUTES, ORDERS, AND POLICIES.

Federal Policies ) -Compliance

Archeological and Historic Preservation Act
Clean Air Act

Clean Water Act

Endangered Species Act

Estuary Protection Act

Farmland Protection Policy Act

Federal Water Project Recreation Act

Fish and Wildlife Coordination Act

Land and Water Fund Conservation Act
Marine Protection, Research, and Sanctuaries Act
National Historic Preservation Act

National Environmental Policy Act

Rivers and Harbors Act:

Watershed Protection and Flood Prevention Act
Wwild and Scenic Rivers Act

The compliance categories used in the above table were assigned based upon

the following -definitions:

FC

-FC

FC
FC
NA
FC
NA
FC
NA
FC
FC
FC
-NA

NA,

NA

Full Compliance (FC) -- The tavored plan has met all requirements of the

statute.

Not Applicable (NA) -- The requnrements of the statute are not appllcable to.

the favored plan.

12. LIST OF AGENCIES, INTERESTED GROUPS AND PUBLIC |

NSULTED.

Alabama Historical Commission, State Historic Preservation Officer,

Montgomery, Alabama

State of Alabama, Department of Conservation and Natural Resources,

Marine. Resources Division, Dauphin Island, Alabama

State of -Alabama, Department of Environmental Management, Mobile, Alabama
U.S. Department ofwAgriculture, Soil Conservation: Service, Mobile, Alabama
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U.S. Department of Commerce, National Marine Fisheries Service,
Panama. City, Floricia
U.S. Department of Commerce, National Marine Fisheries Setvice,
Protected Species Management Branch, St. ‘Petersburg, Florida
U.S. Department of the Interior, Fish and Wildlife Service, Daphne, Alabama
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APPENDIX A

SECTION 404 (b)(1) EVALUATION ‘REPORT J
‘FOR THE g
DISPOSAL OF NEW-WORK MATERIAL

FROM THE

GOVERNMENT CUT ‘PORTION
, OF THE

DAUPHIN ISLAND ‘BAY ‘NAVIGATION PROJECT
DAUPHIN 'ISLAND, ALABAMA

1. DESCRIPTION OF THE AUTHORIZED FEDERAL PROJECT.

Please refer to Section 1. of the environmental assessment to which this
evaluation is appended.

a. Location. The Governmént Cut portlon .of the Dauphin- Island Bay.
navigation project is located at the southedstern edge of Little Dauphin island,
Alabama, a coastal barrier in the lower portion of Mobile County, Alabama.
Little Dauphin Island is bounded by Dauphin Island Bay on the west, Dauphin
Island on the south, 'Mobile Bay on the east, and :Mississippi. Sound on: the
north. Please refer to Figure 1 contained in the referenced environmental
assessment.

b. Description of the Proposed Action. The proposed action is j
described in Section 4 of the environmental assessment to which this .
evaluation is appended.

c. Authority and Purpose. The existing navigation project was.
authorized by the River and Harbor Acts of 2 March 1945 (H. Doc. 333, 76th
Congress, 1st Session), and 3 September 1954 (H. Doc. 394, 82nd Congress,
2nd Session). The purpose of the proposed action is to improve the
Government Cut channel by deepening, and thereby insure reliable navigation
in the Government Cut portion of the Dauphin Island Bay ‘Navigation Project
and provide complementary depths between the Ft. Gaines channel and the
State channe! within Dauphin Island Bay. If the channel is not improved, many
charter and pleasure vessels would be forced to continue using the Pass aux
Herons as a means of entering Mobile Bay.

d. General Description of the Diccharge Site. The discharge site is
described in detail in Section 4 .of the environmental assessment to which this
evaluation is appended.

Generally, the site to be utilized is the beach on the eastern side of Little-

Dauphin and Dauphin Islands adjacent to the Government Cut. This beach
disposal area would extend from the jetties adjacent to Ft. Gaines channel to
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a point -on Little Dauphin Island 2,000 feet north of what was formerly Pass
Drury, and the littoral zone -along- that. beach to about 150 feet offshore -(Figure
2). 'Also, an alternate dlsposal area is the eastern tip of Dauphm island in the
vicinity of Ft. Gaines (anure 2) which .is. experiencing -significant .érosion. This
alternate area is about 3,000 feet long and begins at thé northeastern tip .of
Dauphin Island at Pelican Point and proceeds around the tip of the. island 0
the south and then westerly along the southern shore of the island to
approximately the property line of the U.S. Coast Guard facmty The material
would be disposed from the shoreline seaward to about 250:feet and to a
shoreline elevation of about +5 feet MLLW.

2. FACTUAL DETERMINATIONS.

a. Physical Substrate Determinations. & 1.

(1) Substrate elevation and slope. The. beach area to be-
disposed upon ranges in .elevation from approximately -4 feet MLLW to.
approximately- +3. feet MLEW. The disposal area at the eastern tip of
Dauphin Island ranges in -elevation from -6:feét MLLW to approximately +5
feet MLLW.

(2) Sediment type. The dominant sediment type of the material
proposed for disposal is sand with some small quantities of silt. An analysis
of the sediment was last conducted.in 1974 during a District-wide sediment
sampling program (Guif South Research Institute 1977); however, recent field
examination of the material during the maintenance dredging action conducted
in June 1989 .indicates that the material is a medium grade sand.

(3) Dredgedffill material movement. Currents in the vicinity of the
proposed disposal area are tidal and wind driven. and tend: to erode the
shoreline in the vicinity of the project. In 1985, Hurricane ‘Elena caused
extensive erosion of Little Dauphin Island. Depending upon wind and wave
direction, the sediment would move either to the northwest or southeast along
the Little Dauphin Island beach. Movement of material in the disposal site
adjacent to Ft. Gaines is predominantly in a southerly direction out of the bay
and then in a westerly direction along the beach. However, if material is.
placed too far north at the tip, the material -has a tendency to move north and
then west into Ft. Gaines channel.

(4) Physical effects on benthos. Some benthic organisms ‘would
be destroyed by the proposed action, however, due to the dynamic state: of
the shoreline, the impacts should not be significant.

(5) Other effects. Not applicable.

L\

('(6) Actions taken to minimize impacts. No other actions to
minimize impacts to the physical substrate are deemed: appropriate for this
project.
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b, Watér Circulation/Fluctuation, and- Salinity Determination.
(1) Water (No significant effects’ on. (a): through-:(iy -below)

{a) Salinity.

{b) Water- chemistry.
(c) Clarity. =
(d)- lo
(e) [0}
() Taste.

(g) Dissolved gases.
(h) Nutrients.

h
(i) Eutrophication.

&

2

(2) Currént Patterns and Circulation

. (a) Current patterns and flow. No. significant effects.
(b) Velocity. No significant effects.
(c) Stratiﬁqatipn. No significant effects.
{d) Hydrologic effects. No: significant’ effects.
(3) Normal Water Level Fluctuations. No significant effects.
(4) Salinity Gradients. No significant effects.
(5) Actions That Will Be Taken To Minimize Impacts. No other

actions that would ‘minimize impacts on water circulation/fluctuation and salinity
are deemed necessary.

c. Suspended Particulate/Turbidity Determinations.

(1) Expected ‘changes in suspended particulate and turbidity levels
in the' vicinity of the disposal site. Beach nourishment with new -work material
removed from the Government Cut channel would result in incréased turbidity
and suspended particulates along the eastern edge of Little Dauphin and
Dauphin Islands for a short period of time following the action. No significant
effects are expected as a result of this action.

Continued use of the beach nourishment area on Little Dauphin and Dauphin
Island would not result in significant changes in subject levels. Also, use of
the eastern tip of Dauphin Island near Ft. Gaines would have no significant
effects on thése levels.
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(2) Effects on the -chemical and physical properties of the water
.column. No significant effects on (a) through:(f) beilow.

(a) .ugm_@_et_rw

(b)- Dissolved oxygen

(c) Toxic_metais and. organics.

(d) Pathogens.

(e) Aesthetics. ] =

_{f) Others as appropriate.
(3) Effects on biota.

(a) Primary production, photosynthesis. The beach
nourishment and littoral disposal .of dredged-:material would not significantly
affect either of .these parameters.

(b) Squensioh/fﬂte( feeders. No significant effects.

(c) Sight feeders. No significant effects.

(4) Actions taken to minimize impacts. No further actions are
deemed appropriate.

d. Contaminant Determination. No significant effects. New work
materials to be removed from the Government Cut are reasonably removed
from sources of pollution such that no significant impacts would occur. Unless
conditions significantly change in this area of -Dauphin Island, future
maintenance material ‘would also be removed- from sources of contamination.

e. Aquatic Ecosystem and Organism Determinations,

(1) Effects -on plankton. - No significant effects.

(2) Effects on benthos. Benthic organisms would be destroyed
by beach nourishment and littoral disposal. The disposal areas, however, are
highly dynamic areas and subject to. rapid erosion. Therefore, the impacts
would not be significant.

(3) Effects on nekton. No significant effects.

(4) Effects on aquatic food web. No significant effects.

(5) Effects on special aquatic sites.

(a) Sanctuaries and refuges. The DOl indicated in the
Final FWCA Report that the proposed action is consistent with the objectives
of CBRA. The FWS, Daphne Field Office, conferred with the Bon Secour
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National Wildlife Refuge -and determined that the FWS has no confiict nor does
it anticipate any problems rélating to fish and wildiife resulting from the
-:deepening of Government Cut.

(by - Wetlands. Not. applicable.

(c) Mud Flats. Not :appliéable.-

(d) Vegetated shallows. Not apblic‘:ablé.:
(e) Coral reefs. Not applicable:

(f) Riffle and pool complexes. Not applicable.

(6) Threatehed and endangeréd species. No threatened or
endangered species would be- impacted by thé proposed action. The
proposed action was coordinated with both the NMFS and the FWS and both
agencies have concurred ‘that beach nourishment and littoral disposal -would not
affect any such species:

(7) Cther wildlife. No significant effects.

(8) Actions to minimize impacts. No -other actions to minimize
impacts on the aquatic ecosystem are deemed appropriate.

f. Proposed Disposal Site Determinations.

(1) Mixing zone determinations. ADEM delineates mixing zones
on a case by case basis. In all cases mixing zones would be restricted to
as small an area as possible. It is felt that any reasonable mixing zone
requirement established by ADEM would be met: No problems in meeting
mixing zone requirements have ever been experienced when conducting
operation and maintenance activities' on this project and no problems are
anticipated for the navigation improvement.

(2) Determination of compliance with applicable water quality
standards. The proposed action would be in.-compliance to the maximum
extent practicable with all applicable water quality standards. Both disposal
areas have been certified for use by ADEM. ‘Water quality certification for the
use of the site at the eastern tip of Dauphin 'Island’ was given by ‘letter dated
December 16, 1985 and expires December 16, 1990. Similarly, water quality
certification for. the: beach. nourishment disposal area on the eastern ‘side of
Little Dauphin and Dauphin Islands was given by letter dated September 13,
1988. Certification expires on September 13, 1993.
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(3) Potential effects on human use characteristics:

(a) Municipal and private water supply. No- significant
effects. 4 )

(b Recreatjonal and commercial fisheries. No significant

effects.
(c) Water-related recreation. No significant effects.

(d) Esthetics. Only temporary. degradation to the esthetic
environment would: occur .as a result of the proposed action. .Impacts wouid
primarily be as a result of the physical presence of the dredge pipe and
associated support equipmeént.

(e) Parks, national and  historic monuments; :national

seashores, wilderness areas, ‘research sites, and. snmllar preserves. No
significant -effects.

g. Determination of Cumulative Effects on the -Aquatic ‘Ecosystem. The
beach nourishment on Little Dauphin and Dauphin Islands adjacent to the
Government Cut and around the tip of Dauphin Island near ‘Ft. Gaines would
:have no significant cumulative adverse impacts. Repeated nourishment -of the
area would have continuing effects on benthic organisms in the area, however,
this destruction- would be offset by the nourishment of the beach which, if not
nourished, would continue to erode and jeopardize the future existence of the
Federal channel. Also, Litlle Dauphin Island is a portion of the Bon Secour
National Wildlife Refuge and a coastal barrier. Loss of the island by erosion
would remove this island, or a portion of this island, from the coastal barrier
island system.

h. Determination of Secondary Effects on the Aquatic Ecosyétem. No
significant seconddry effects on the aquatic ecosystem would occur.

3. FINDING OF COMPLIANCE.

a. No significant adaptations to the guidelines were made reiatlve to
this evaluation.

'b. Several alternatives to the proposed method of accomplishing the
action at Government ‘Cut are available. These alternatives were discussed in
the environmental assessment to which this evaluation is attached and are
given as follows:

(1) No action

-(2) Beach nourishment
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(3) Shoreline: protection

Subsequent to-:the' evaluation. :0f, these alternatives, it is ‘Suggested that
the proposed action is..the least envnronmentally damaging alternaiive. The

" proposed -action- would ‘destroy benthos ‘in the area ‘but would assisi-in

preventing. tiie: rapid  erosion of Little Dauphin. and ‘Dauphin ‘Islands.

c. A Clean Water Act (CWA) Section. 401 Water Quality Certification and
a Coastal Zone.‘Gonsistency. statement have ‘beén:.requested. from- ADEM.

d. The: proposed -activity: would: not harm endangered: or threatened

species. No- critical: habitats of any endangered species exist within the

project area.

e. The proposed activity would not result in any significant adverse
effects on -human health--or welfare, including. mumcnpal .or private -water
supplies, recreation and -commiercial- fishing, plankton, -fish, shellfish, wildlife, and
special aquatic sites. The life stages of aquatic life and other wildlife would
not be adversely affected. Significant adverse effects on aquatic ecosystem
diversity, productivity -and: stability, and -recreational; -aesthetic, and economic
values would not -occlr.

f. No wetlands would be: destroyed by the proposed action.

g. The proposed: plan is specified as complying with the reguirements

of these guidelines.

LARRY| S. BONINE '
Colonel, :Corps of Engineers
District Engineer

DATE___7 s Q2
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ECONOMIC ANALYSIS
DETAILED PROJECT REPORT
GOVERNMENT CUT AT

DAUPHIN ISLAND, ALABAMA

INTRODUCTION

This report is an evaluation of the economic losses to the vessels that
would use a proposed deepening of the existing Federal channel, and, the
benefits allocated to the U proposed alternatives to reduce those losses.
Within this report there are seven (7) additional sections as follows:

a. Socio-Economic Profile

b. General

¢. Vessel Characteristics

d. Methodology

e. Without Project Condition
f. With Project Condition

g. Conclusion

SOCIQ-ECONOMIC PROFILE

Dauphin Island is located in Mobile County, Alabama approximately 22 miles
South of the City of Mobile on the Gulf of Mexico. It is 15 miles in length
and 1 mile in width at its broadest place. Dauphin Island was incorporated
in 1987.

In 1980, the U. S. Census of Population showed 633 persons living on Dauphin
Island (Census Tract 72.01). Mobile County contained 364,980 people and the
State numbered 3,893,888 residents for the same period of time. Dauphin
Island residents had a significantly higher per capita income than the
average person living in the County and State. In 1980, the average per
capita income (1980 dollars) in Alabama was $5,894 while Mobile County and
Dauphin Island had per capita incomes of $6,047 and $11,360, respectively.
The total number of working people that resided on Dauphin Island, in Mobile
County, and, in Alabama that were employed in 1980 were: 212; 142,825; and
1,511,928 respectively. Table 1 displays selected characteristics for the
State and County for designated past and projected years.
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GENERAL

Govérnment Cut is a federally maintained channel located on the eastern end
of Dauphin Island between an anchorage basin, known as:Billy Goat Hole, and
Dauphin Island ‘Bay. Since Hurricane Frederick in 1979, siltation, from a

blowout located on the northern. end of the project on Little Dauphin Island,
has kept the depth of the channel at approximately 2.0 feet mean low water.
Figure 1 shows the location of the study area in relation to Dauphin Island.

Government Cut Channel provides a shorter and quicker route to the Gulf for
vessels berthed on the western side of Dauphin Island Bay and in the bay
itself, and, provides a quick route to the Mississippi Sound for boats
berthed on the southern side in the Billy Goat Hole anchorage basin. The
dotted line in Figure 1 shows the route to be used with a project in place.
This route has a natural channel inside Dauphin Island Bay that is
approximately 6.0 to 7.0 feet deep at mean low water. An additional use of
the project is for vessels to fuel/ice at a marina within Dauphin Island Bay
and a shorter route for the sale of fishing catches for commercial fishermen
at Aloe Bay (West of Dauphin Island Bay). The blowout on Little Dauphin
Island (Pass Drury) will be repaired in May, 1989 and the Government Cut
depth at mean low water will be maintained at the existing authorized depth
of 4.0 feet.

Between 1979 and May, 1989, no vessels with drafts greater than 2.0 feet
have used the project because of it's lack of depth. This shallow depth
resulted from rapid and heavy shoaling through Pass Drury and into
Government Cut. The present route for vessels with drafts greater than 2.0
feet is around the outside (East side) of Little Dauphin Island through
Mobile Bay and into the Gulf. During a field interview in July, 1988; it
was found that some of the larger vessels could not use the project, even
with adequate depth, because of a bridge constraint (Highway 163) located
between Dauphin Island Bay and the Mississippi Sound. This constraint is
from lack of bridge height, which stops double rigged shrimp boats and
other vessels with high riggings that draft greater than 6.0 feet, from
using the south route under a bridge to go in into an anchorage basin in
Aloe Bay. Delays from rerouting around Little Dauphin Island average
approximately one hour round trip. The round trip distance around Little
Dauphin Island is approximately 18 miles versus approximately 5 miles using
the Government Cut. . .

Yessel Characteristics

A total of 112,444 vessels are located in the immediate vicinity of the
project area or use the facilities at least once annually. Included in this
total is an estimated 112,000 day boaters who use the public launch located
at Billy Goat Hole. This estimate of day boaters is from the Alabama
Department of Conservation's Division of Marine Resources (112,000
visitations). For purposes of this study, it is assumed that these day
boaters use the Gulf 100 percent of the time and do not use the project.
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0f the remaining 444 vessels, 39 will not use the project. Fourteen of
these vessels are located in the south east basin area and 25 are located

in the berthing area west of Dauphin Island Bay. All of these 39 vessels
are commercial and 36 are larger drafting shrimp boats. Thirty-six shrimp
boats will not use the project due to the bridge constraint. The remaining
3 vessels, in Billy Goat Hole, are crew boats. These three vessels
considered time a higher priority, than fuel savings, to get to their
various destinations. During a field survey, the operators of these crew
boats were of the opinion that the slower speed though the project would not
be to their advantage.

As shown on Table 2, it is estimated that approximately 405 of the Ul
vessels would use the channel at least once a year, if there was adequate
depth. Of these 405 vessels, 257 vessels are recreational boats and U8 are
commercial vessels. Eighty-eight percent of the vessels using the project
are recreationzal vessels, the remaining 12 pergent are commercial.

The vessel count contained in Table 2 was from a field survey conducted in
July 1988. Vessel characteristics were derived from field interviews with
vessel owners/operators and other interested parties. Telephone surveys
were used to supplement the information. Based on the above interviews, it
is estimated that approximately 50 transient shrimp boats (on an average)
use the two outside berthing areas weekly, year round in addition to the
local fleet. Twenty-two of these transient vessels use the project. These
vessels vary in size from week to week. For this analysis, vessel
characteristics for the transient shrimpers were estimated by Mobile
District personnel based on the local shrimp fleet at Dauphin Island.

There are three general locations for vessels to berth: an anchorage basin
southeast of the project named Billy Goat Hole, two areas inside Dauphin
Island Bay, and an anchorage basin in Aloe Bay (west of Dauphin Island Bay).
Vessel counts were made by general berthing location and included data on:
vessel draft, number of annual trips, and recreational or commercial in
usage.

One hundred twelve thousand recreational boats and thirty-three commercial
vessels originate at the Billy Goat Hole berthing area. It is assumed that
none of the 112,000 recreational vessels in Billy Goat Hole make use of the
project. Of the 33 commercial vessels, 28 are shrimp boats (21 transient
and 7 local), and, 5 are other non-recreational vessels. With adequate
depth, it is estimated that 19 of the 33 commercial vessels will use the
project. Sixteen of the above 19 vessels are shrimp boats and 3 are U.S.
Coast Guard vessels. It is estimated that 9 of the 21 transient vessels at
Billy Goat Hole would have drafts that could use Government Cut.
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There are two sub-berthing areas that make up the Dauphin Island Bay
berthing area: a‘condominium complex and a marina. A total of 371 vessels
are berthed at this location as shown in Table 2. Based on local ?
information, it is estimated that 50 recreational vessels are docked at or

near the-condominiums and 321 vessels are -either berthed or stored at the

marina. All of the boats are power boats and 307 of the 321 vessels are
recreational. The non-recreational vessels (1U) were charter boats (4),

State and Federal vessels (4), and oil exploration craft (6). All of the 371

vessels will use the project if ‘there is adequate depth.

The third area is a berthing area to the wést of Dauphin Island Bay in Aloe
Bay. A total of 40 vessels originate from this site. All of the vessels
are non-recreational craft. Thirty-seven vessels are shrimp boats and 3 are
other non-recreational power boats. Of the 40 total vessels, 13 shrimp
boats and 2 Federal vessels will use the project. All of the shrimpers are

from the transient fleet.

Methodology

The methodology for evaluating economic benefits is consistent with the
Water Resource Council's principles and guidelinés (P&G) and Corps of
Engineers regulation ER 1105-2-40. The benefits from implementation of
channel modifications at the Government Cut channel are attributable to the
comparative economic advantage of the "with-project®™ condition over the
"without-project™ condition. The benefit evaluation primarily focuses on
the means of reducing or eliminating routing costs due to inadequate depths.
This was done by estimating the variable operating costs under the without
project condition route and comparing them to the variable operating costs
under the various with project conditions. Recreational and commercial
trips are broken out by draft and then summed to a composite total number of
annual trips. Costs, contained on Table 3, are based upon hourly variable
operating costs of the vessels by draft, and these costs are multiplied by
the applicable travel times. The per trip cost was multiplied by the number
of trips to determine the annual variable operating cost for each route.
These costs were then summed to display the total annual variable operating
trip costs to the U405 vessels.

Without-Project Condition

The Without Project condition is shown first under Existing Conditions and
then over a 50 year period when a project could be in place (Without Project
Future Conditions). Under Existing Conditions (1989) 405 vessels are
experiencing additional travel costs due to rerouting around Little Dauphin
Island, when they wish to route through Government Cut. It is estimated
that 2,895 trips out of 13,208 total trips were rerouted around Little
Dauphin Island in 1989. These 2,895 trips had a total variable operating
cost of $37,200.
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Over a 50 year period (1990-2039), it is estimated that the fleet will }
expand. It is expected that the fleet will show simple growth of 6% for »
recreational and. /6% for commercial vessels over a .20 year period and then

stabilize. Vessels, through vessel trips, were estimated at three points in

time: Year 1, Year 10 and Year 20. These points in time represent

compounded annual growth of 4.7% in recreational vessels and .5% in

commercial vessels. Years 1, 10, and 20 estimate total trips to number

2,915, 3089, and 3,317. The total variable operating costs of these vessel

trips which are routed around Little Dauphin Island total $37,800, $42,800,

and $48,700. The calculations and rationale for the above trips and costs

are discussed below.

From Table 2, an inventory of 405 vessels was shown to navigate the Bighway
163 bridge and would use the project route under if there was adequate depth
in the project. Using tidal gauge information from Table 4, the annual
vessel trips of each vessel (by draft) was multiplied by the probability
(percent of time) that the tide (channel depth) was equal to the draft of
the vessel with no (0 foot) underkeel clearance. This provided an estimate
of the trips not detoured under existing conditions. Trips detoured were
calculated using one (1) minus the percent availability of the above draft
(percent unavailability of all tides at a given depth). Information on the
Dauphin Island tides was from the Marine Lab tide gauge located in Dauphin
Island Bay. This tidal data was given by the Mobile District Office (MDO)
Hydraulics Branch to the MDO Economics Section. Monthly tides are shown by
day for the year 1987 at the end of the report.

The Marine Lab gauge in Dauphin Island Bay was used to determine the depth }
of the project channel with historical high tides and their probability of ’
occurring in a given year. The period of record for this gauge was from

1963 to 1987. Depths between the given stages of percent exceedance were

interpolated. Table 4 shows (a) the tide stages at a given gauge elevation

(b) those stages converted to National Geodetic Vertical Datum (NGVD); (c)

the interpreted stages at NGVD; (d) corresponding vessel drafts in whole

feet at MLW; and (e) the percent of the time of tide availability of the

interpreted NGVD stages that correspond to MLW drafts is also shown.

Two examples of the method used to estimate vessel trips are presented
below. An example computation of the method used to interpolate the percent
exceedance (the percent of tide availability of vessel trips using the
project on Table 4) is shown below for vessels drafting 8.0 feet of water.
The channel has a maintained 0.0' MLW water surface (a -4.0' MLW-channel
depth). In order for a 8.0' foot draft vessel to navigate the channel under
the without-project condition, this vessel would need a water surface, with
tide, at or above 4.0' MLW (a 8.0+ foot channel depth at MLVW).

To correlate the draft of the 8.0' vessel to the channel with the percent

exceedance, this 8.0 foot MLW channel depth (which is equal to a depth of

+3.66' NGVD) is shown below. The percent exceedance for 3.66' NGVD is

computed by interpolation between the tide gauge depths 3.8' and 4.3', and

converted to NVGD (3.47 NGVD and 3.97 NGVD) and their corresponding percent

exceedances of 09% and 01§ (percent of high tide availability): ((3.66'~
3.97')/(3.47'-3.97')#(,09%~.01%))+.01% = .06%. “‘
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A second example estimates the number of trips using Government Cut and
being rerouted around Little Dauphin Island for the above 8.0 ' vessel. If

the 8.0' vessel made 100 trips per year, less than 1 trip (100 ® ,0006 or

.06%= .06 trips) would be made annually under the without-project condition
through the Government Cut and (1 - .0006 = .9994 # 100 = 99.94) or 100
trips would be routed around Little Dauphin Island. By draft, Table 4
displays the percentage of time that navigable high tides are available for
vessels drafting 8 feet or less, under the without project condition.

The route of the vessel trips and time of day were assuméd to coincide with
high tide availability and benefits to the study were based on savings from
rerouting through the project. Tidal delays were not further considered in
this study. There are no known damages to the vessels using the present
project channel. Local information, durinz the field survey, revealed that
the bottom was soft and could be used with zero underkeel clearance, under

normal wind and wave conditions.

Table 5 shows the total number of trips (13,208) that the 405 vessels make
over a year, the number of trips that the vessels make with a 4.0 foot
channel (10,313), and the number of trips that the vessels are re-routed

(2,895) under the existing condition. During the July, 1988 field trip, the

surveyed boat operators estimated the number of annual vessel trips made by
their vessels. General area destinations were included within these
estimates. The estimates of the trips of the remaining local vessels that
were extrapolated from the responses of the surveyed operators with similar
vessels.

Recreational vessels, inside Dauphin Island Bay (357), are expected to make
a total of 14 trips per boat each year (4,908). Of these 14 trips, it is
estimated that 10 trips (3,570) will be with the project route to the Gulf,
assuming adequate depth is available. Figure 2 shows the location of the
Southeast Basin (Billy Goat Hole) and the two other berthing areas.

Under existing conditions, commercial vessels make 9,638 vessel trips
annually. The commercial trips originating from the south east berthing
area: Billy Goat Hole, totaled 1,642. These trips were from transient
shrimpers (468), local shirmpers (364), and other commercial boating
activities (810). The annual trips within Dauphin Inland Bay (4,400) were
from commercial vessels other than shrimpers. All of these vessels were

berthed at the marina, shown in Figure 2. Trips from the berthing area west

of Dauphin Island Bay numbered 3,596 yearly. The vessels using this
berthing area were transient shrimpers (676) and non-shrimpxng commercial
vessels (2,920) berthed at Aloe Bay.
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The typical characteristics of the transient shrimping fleet (approximately
50 different vessels per week) were estimated by Mobile District because the
vessels that use the berthing areas vary in size and draft weekly. The
number of the vessels in the transient fleet and associated berthing
locations were estimated, based on field interviews. Twenty-nine vessels
are located in the western berthing aréa. The remainder of the transient
vessels (21) are located in the southeast basin., The distribution of drafts
for each basin's transient fleet is estimated as follows:

COMPOSITION TRANSIENT FLEET; BY DRAFT

DISTRIBUTION TRANSIENT FLEET TRANSIENT FLEET USAGE

DRAFT PERCENT DRAFT PERCENT
6.0'+ 39% 6.0'+ 0%
5.0' 38% 5.0 19%
5.0 15% 4,07 100%
3.0 08% 3.0 100%

The annual trips of the transient vessels that would use the project were
estimated to be comparable to the surveyed local shrimping vessels (1 trip
per week) and numbered 676 for the fleet berthed west of Dauphin Island (13)
and 468 for the vessels berthed southeast (9).

The number of the local shrimping vessels and their annual trips (8 X 52)
berthed west of Dauphin Island, in Aloe Bay, and (7 X 52) berthed

southeast, in Billy Goat Hole, was derived from field data. None of the
vessels berthed west of Dauphin Island, in Aloe Bay, are estimated to use
the project because of the bridge constraint, while all seven (7) vessels in
Billy Goat Hole would make trips with adequate depth provided by high tide
or project deepening (364). The remaining 22 non-recreational vessels are a
mixture of charter, oil rig, and government vessels. Vessel counts and
annual trips are based on a July, 1988 field survey. The annual trips
varied from 20 to 1,460 per boat. Of the vessels on Table 2 which could use
the project, three vessels are berthed south of Dauphin Island (810 trips),
14 are based inside Dauphin Island Bay (4,400 trips), and 2 boats are
located west of Dauphin Island Bay (2,920 trips).

The costs shown in Table 5 were determined by multiplying the vessel's .
hourly variable operating cost by the round trip travel time used in each
route. Travel time is one-half an hour using the with-project route (5
miles) at a slower speed, versus, one hour to travel around Little Dauphin
Island (18 miles). Commercial vessels variable operating costs were based
on comparable drafting shrimp boats in Mississippi. These commercial
variable operating costs came from information supplied in The Draft Report

3 LS, January
1985 written by Centaur Associates, Inc. Commercial vessels are estimated
to have an hourly variable operating cost of $10.50 for vessels drafting 5.0
foot or greater, $6.40 for 4.0 foot vessels, and, $5.50 for 3.0 foot
vessels.
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Table 3 displays these operating costs. Vessels using the project route
used (one-half of the variable operating hourly cost) or one~half the time
of the current route's trip of one hour. The recreational vessels variable
operating costs were based on a telephone survey of local yacht dealers
estimate of fuel consumption. Recreational vessels drafting 6.0+ feet were
estimated to consume 29 gallons of fuel per hour. Vessels drafting 5.0,
4,0, and 3.0 foot were estimated to use 28, 25, and 25 gallons of fuel
hourly. The fuel cost was estimated from a local marina during August, 1988
to be $1.00 per gallon ($.91 gas and $.09 oil).

Under existing conditions, the total cost for the 405 vessels that could use
the project (making 13,208 trips annually) is approximately $103,800. Of
these 13,208 trips, 10,313 trips use the prcject route at a cost of $66,700
and 2,895 trips are rerouted at a cost of $37,200. Table Y4 displays the
existing condition commercial and recreational vessel annual trips and the
variable operating costs of the 405 vessels in Table 2.

Under the without-project future condition, the existing condition fleet
will increase over the next 20 years. It was assumed that number of
commercial vessels would increase six tenths of a percent and the
recreational vessels would grow by six percent yearly (simple growth) after
project completion in 1990. This growth was based on interviews from
knowledgeable sources during a follow-up telephone survey.

The only change in the existing condition and without project future
condition is the growth of the fleet. It was assumed that the composition
of the fleet and the number of trips per boat would remain constant. The
route and number of the trips; on Tables 5, 6, and 7; was determined by the
probability of available navigable depth at 4.0 feet which is shown on
Table 3 and was discussed under existing conditions.

Tables 6, 7, and 8 display the fleets' ability to navigate the existing 4.0
foot channel 1, 10, and 20 years during which a project could be completed.
It is estimated that annual vessel trips will increase from 13,208 trips to
13,398 in 1990 (year 1). Table § shows 2,915 trips rerouted because of
inadequate depth. Table 7 displays the trips occurring in the year 2000.

In 2000 (year 10), 15,100 trips are estimated to occur. Of those 15,100
total trips, 3,089 trips are estimated to be rerouted around Little Dauphin
Island. Table 8 represents the time frame between the years 2010 and 2039.
During this period (years 20 to 50); 17,096 total trips are expected to take
place with 3,317 of the trips to be rerouted. . -

The fleet's total variable operating costs is expected to increase from
$103,800 under existing conditions to $106,500 in year 1, $130,300 in year
10, and stabilize in year 20 at $157,500 annually. Within the above total
variable operating cost, the rerouted variable operating cost rerouted
totals $37,000 in year 1, $42,800 in year 10, and $48,700 in the years 20-
50. The average annual variable operating cost for all the vessels that
would use the 4.0 foot channel is $130,600. Eighty-seven thousand seven
hundred dollars of that operating cost is from trips using the project and
$42,900 is from vessel trips rerouted.

Table 6

A-15




i
!
.t
4
M

{

s

(113 1]
we's
w'e
w'es

w'ng

0s'1s.
"

w's
w's
0t
0S8

I8}

ne'ns
"

awe'nls

TTR11]
W'
0o
s

w'ess

0y'ess
[}

1
o

#
¥
"
"

"
1

"
[
"
o,
[}

»
L1

[}
[}
{1
o

0%
L1

1
(] ny
" 1Y
1] s
o 111
'3 11433
" 1143
" "
we'ns  us'ts
Lee8 1Sl
ns us
TN { 3 141
14 §18°18
wesEs S
ne'ses 1y
o ]
we'ss  ue'es
1e'es NI
"t $58
SH'ES 0SS
uy o'

st
weses  sLe'es
1] "

)

s

M
siL'ss
w'n
]

L58°H16

s
in'ss
AR
14y'es

0'ses

s'ees
s
w'n
6e'ss

L4140 L3 51500

#11T8040 370T1aNA

0e'n

11311
1311
§95°1%
"

*E'es

"'t
"

(L't

'l
LY
"ay
1}

sh'sis

R
SLe'ns
SUy'1s
[}

”"e's

(5’04
[

"
" "
(1] 1]
1] "
o (1]
" (1
" "
[ 1] "
" "
1] »
13 L
" L1
L "
"
o ¢
1 L
tH
# "
" 11
[ 11
H 4
" (1]
08 [H
o o
WL

1078

11114
1113
111}
1313
(143
1131
[}

(131

wt

4313
18t
1
(114

{123
L1311
11311
i
143 1
"t

"ie

17119

a7

o
113
14
sic

15l
un

ui
1)

1248

143
]

ol

olens

118 VIS RIKNNS 40 M5I

118 aav35) BIndAte MIsH)

4 1313 MY LS
120300

MWIMAS

V8 QRYIEL R1Bdave Jo 3524

1V0 481351 Bindave Mlsal

V151 B104A%8 40 1513 68V 3NS5
L JIL e ]

ine

153700 B1) 704783 SHAARIK §Y AN 2003 070 3411 MI1A D5R JAD TNIMAU WL SMANR

-
] [} [}
(] ] ' b)
] 1] ] i
[} ) ' $
[} ] [ ] 1]
] [ ] ] 1)
[} [ ] [} []
[} ] [} 1]
[} ] [} ]
] [] 147 I 1141
[} [ ] L1 ] . 1
] (] " 114
] [} we 9l
L | (] Ml 9"
] ’ "ol
] [} [} [}
[] [} (1] 12 31
] [} [} !
[} ] []18¢
] ] 13 ] S 11
] [} i "l
[} [ ] [ 127 90 11
[] [} (1} [ 143
(] [} (1] 1A 114
[} [} (1113 (1]
[ ] s [} ]

=071 WL WL

[ 21 80131000 3undnd 1D200Nd Inokiia
AN 3V 1004 0°F ¥A12 TRAAVRD 10D LNANRERL0D

LR Y11

st

($1¢
u
i
¢ 1]

shl

]
SH
]

(371N $)

"

LI
413
(1}
1]

"w

(114
‘

A0 3002 07y 2014 3A¥003QT:NITA JAD 1MNB63L 2L M 2

1114

11 14
ut
114

AT S10K1K 8

"t

(181}
"
ol
[}

119

’"e
'

i

L'

cacvenaane

108

i LH

1Y0 441151 BIBIAT0 M0 2500

198 e01151 210414 MISE]

JIATE 40 1508 4OV R8N
18000

1% quisi

1404045

1V0 SM115¢ uivéatd 40 4504

. Av0 eatas] HIBATE AISH]

418 GRVISE RINGAYA 20 1511 0fY MAOS
nviinoun

K 3004 870 T3Q1L NIIA 3SA 380 WIMN 18U

Wiol

iodens

LU0 481751 4IB4ANd 40 1534

1R ARTIS] DIN3AYE B4ISH)

108 QYIS S18AT€ 20 1513 E4T BIMOS
AN

miodens

130 Q151 BLNATA &0 3500

198 Q8NIST BIN4AR0 24150

JHIANE 2D 4593 ORY MAA0S
RLL PRI ]
205538 Wikas0d

118 aavist

85534 40 180924%) MY ¥0140007

A-16




!
{

BT S —

1§11 [ 18] 411 neas e 1 ] (] 1 " 13 0  ({ ) B (] 1ol
: "ne'e " # R E1H IR T IR ) T T " 1113 (] [} ' ST 7Y B ] 04808
. n'as " o o 111 st'ss en'eis 8 " seot ¢ ' ] [ S 711 ' 1151 RINGAYQ 40 S538 ’
w'e 1 [ " us SLO'TE sxs'ls 8 " ¢ (] (] ] 1%l {1 (] ] 118 QNYTS] RIKAANG MISH)
NTIHE] " " " [{] ne'ek o " " (111 ] [} ‘ sl 8 ] ] 100 QAUTS] BINGAVE 20 LEVE €AY 35805
: WI2800)
TR 114 sLs NI 413 (] (] | 1 Mmoo [ ' Mi0i0as H
] ] (] ¢ ] ) (] ] 100 GIPIS1 BINAYE 40 1538
_ "' " (1] 134 sLes NI o £ ] (] 1 s 1] ] ] 110 QU151 Blndave meisn) :
: . " " " 1 " " " (1 ] ] ] ] ' ] ] (] 418 GRUISI RINGAYE 20 2500 €6V BineS
' i nwinLn
; ” (2K 871 T0AVEL STIONIR 09 A 4004 'y 2011 NIIA ISR 1AD VWEBERJ V35534 €3480438 ,
: . 0s'Lns SIS ste'sIs s 414 ' ' {1 S T B T T { T A 0 Mo M
. ﬁ 0wy'ss " " 168 s W'y e 03 S ] 0 [ L T TS L T4 N 7 S ' Windeas
0'ss [} 1 Qs (1(]] L (3 TR 1] 'H H sl ’ 0 951 144 wirowl ] ’ {1
, W " o 11 100§ I 111 ne's  oan " (1 1) ] ] (17 S S | B 1T IR ¥ (] ] 19 an1s1 aisdane Mis8) '
: 0y'ss 1 ' nis 15 16t o8 (] " (${4] ' ¢ (1] SR T S f YRR | ] ] 190 QUVIST BINJANE 40 JSVT €AV 83805
; plip ) “
IX1]] 1970585 009'%S el Lses '3 L (] ] (31T I 1 1 0 ] 10304088 m
, ) ] 0 ’ (] (] (] ] ] 108 QRUIST NIRIANG 48 4SM P
: We'en # " 1S 1 1 I T LI O 11 B E S T ] 4] L ' . Qo ses 1 ' ' I8 4av151 R1BaTe MsH) = L
| : o 1 " " (1 " ¢ " [ ] (] 0 (] ' ] (] ’ 10 GRYTST BIN4ARE 40 3502 AV BUNOS ! M ‘
b | ML < P
3 _ (SEIN S} AVEL SINNIN 00 0N 3004 070 :DA1S NEIA 350 3A3 TNadedd 1SSMA w |
) t
. T4 11¢] '} SPIOLS  460'Cs (4TSI aes'6ld o8 ' (11141 0 (] OLLL  eeST ettt oMz g (] 1404 t u
| , 0L # o N C T N R I T T 1T 0 1§13 ¢ ] 13 S IS T{ T R 1C ' (IH -
' : 0ne'ues ' 'H i} 1] s sic'vis a8 ' 113 0 ] 1S S T TN 773 S 117 B (] 1T0 Q1151 HINdANO 40 ISM :
’ u ” ] e 088 WY s'ts e 08 " (] (] W il (1] B 13 ’ (] 190 ARU15] BINGAYM 2QISK) i
| : T " ws {1 N (R T o " HTN ] (] T T S 71 S 1 1] S (] (] 198 QNYIS] NINGAYE 40 JSTR GAY BiR0S ;
' _ 1010834402 “
s 'H " 18 1114 I N (1] (] ] 0ror 05 e s 9 [ yJ{TTTH
' , , , , 100 €UV151 AINGAVE 40 S5 '
: [TTNTH ' ' £90°L8  208°¢s g o8 08 oIy ' ] T4 1 T S [T S T{ SR | ] 100 40151 2IBdAN0 Malsal
) " 1] " " 1 " 'Y ] (] ' ] ' ] ] ] (] 100 QERIST CINGAYGE 20 15T 68V ¥i805
g : L TEL oI '
A , 4 1004 0°F 3011 3VA0IAY NIIA 24 TNR2ARJ ML 40 3SR ASSAE TWIARNU04 - |
- aveonn enusem semea - Semasrar sesevs mmasse Tl CEX Y TN Svmmaa - Tracws svemee wmswes Smmvaw !
e -1 'S T B I Y N R 17113 U S B SN I SRR 2 S L SR NN _

SSIL 40 1300LVD GRY M014NX0)

$4%40 19 54500
, -ORTAVARAO JTAVIENVA T0ANNY
« O ¥l NOL1GNOD 3unind 2D3r0¥d In0NLI ,
AN 1V 2004 670 N3ID SAIUL VWSSIA LD3r0NQ
(R 11

N
3
Il
i

b
\

e s e

a1
e,




i
¥ o,
: .aiJ
i w'ns o TR 1T R L LR e TR v
(T8 *® 1 s TS I T3 I 1 " (1111 ' '
_ 0ol 3 1] YRR (L I LA I 'H Hd ] i
by T oa'e " " i) sty ' M o 1t ] '
' . w'e 4 " 1} ni'es 0 IR L I L} ' '
_ , o w o6 s s " v
, ' [
. m o " st wy'es o " ' ’
$ " " ] . ] o ® t '
‘ . »
. k ' » U BR U R U L oLLet 1) '
: ” wi'us o 85 U Ui s awie e s i v
, ) . " o s e {13 1 111 ' o 13} ' ’
3 1] o" YU 113 I L " ] et ' .
X . " " s w'ts o't o # " 66€1 | '
) . % (e sur'Es e 'l 0 an ' '
T . _ (] (] (]
4 v [T 1] [t si'ss hw'es o w8 " ( ' ]
\ Y 1 " ] " " " " " ' ' ¢
{
, L]
” IRt " o gras e w'as $0°4¢8 # oLl ' 0
N v . . !
' s # W RO TR TR o ne ' '
we'as " o . UM {11 wets ste'vis o8 " ot ° t
, ‘N§ T | 1M . 111 was s'ts M ot "t 0 0
D N3] " [ TH 113 CTUN I 1S O 1 " " it ] ]
‘ _ L # 38 11183 ur'es. H “it ' 0
' N 188 T [CU T T CR i o st 0 0
V 4 T ' w oo " " 05 ' ' v
] _ . .
m .
' o' 4yt ‘¢ o BN B ¢

| 12940 19 §1500 '
B1310340 BINVLITA T0AARY

$5-01 ¥L NO1A10NOD WANINA 1DRIONL INOKLIA
A0 1Y 3004 479 NEI8 SéTud 1855IA LNrON
[RY 1Y

e e
Can o

—

- - i e

1
]
H
[}

11 (T2 4 S 11 10 | [} 1oL
u w0 L] 304005
{ w8 L] 110 GAR1S1 ALNATG 4O 1538
5 111 ] |} 118 QEVIS] R1EdAT0 241541
1 ' ' ] 190 GAVIST DINdATE 40 4STD Y BAA0S

TW1J884800
[ 14 11} 123 L] ] 1304845
' ’ L) ¢ ] 118 401151 BIRdANE 46 1538
[ 13 131 w L] L) 1¥8 4A115] RINdate MisH)
t [} ! ' ' 118 GAVIS] B103ARE 20 1510 4T BIN0S

welinu

(STTIR $1) WATN SIOLIN 03 B 1004 $°) 3010 BEEA 35N JAD UM WSGU 4aNY

L1311
st
(13}
1]}

(11}

(21}
[}

i

11110 J 11 ' ] W0l

sté e ol [ L]

314 i W ' ! 156 GOV7S] STNIATE 20 iSDD

s 141 u L] ' 10 6avI5] B1Neate Mish

31 L ¥ ] L IV GAUIS] BIRAAYE 20 1503 40T BLMS
13000000

(113 133 1" ' ] 104045

] ] ] ] L] 114 eNv151 Alndevd 40 Ssaa

1113 sl " [} J 190 GaVI5) Blnate WISl

] [} J ' ] 198 GEVIST AlHdAtE 38 1300 GaY 1iN0S

B uKiinun
(TN §) IATAL SHAANIR 86 AT 1004 4} STHENIRURTNRIE P 2

weoopee o8 ' w0l
MSL ML 8 ' 304085
TTR T . 110 641151 NINIATG 0 538
YO LI T3 S ' 196 GAVIE1 MINNN0 MaESEI
TC TU B ' ' 118 GRTISE S1RAATE 30 1ST5 €80 03005
1120000
" He s ' JUTH
‘ 118 GAVIS] BINAYE 0 5T
ML e ' 118 0a1151 R180AYQ AISA)

) ] [} s ‘ 1U0 GAYTIS] BINGAYE O ASUE 6aY BIAOS

Ny

AN 3004 0°h CB0LL 2L10041 N1A 30D THIMM I 40 35K 105530 W1Aa340¢
[ S "
pYiLL 135534 40 130922¥2 QY MOILYI0T
18 sdiu

A-18




(-3

Four channel alternatives were considered for the Government Cut channel.
The with-project conditions evaluated dredging by one foot increments and
considered depths from 5.0 to 8.0 feet MLW. Tables 9 through 24 display:
the vessel annual trips and the total variable operating cost for the

vessels using the 5.0, 6.0, 7.0 and 8.0 foot channels under no growth and

future conditions. The no growth ¢ondition was the basis for estimating the

future with project condition growth of vessel trips. The with project
future condition trips represerit vessel growth over a period of time when a
project would be in place. Also shown on Tables 9 through 2% are the
remaining vessel trips that the channel depth does not accommodate, the
total vessel trips, and the respective annual variable costs for those two
categories of trips.

The benefits to each of the alternatives are based on the vessel's ability
to navigate the deepened channel with high tides (percent availability) and
the reduction of the variable operating costs (travel time) of the re-routed
trips. Table 4, shifted upward to the appropriate channel depth, determined
the probability of the vessel trips (by draft) using the alternative
channels. The annual variable operating and trips costs reduced for the
four alternative under the no growth and without-project future conditions
are shown by berthing area for commercial and recreational vessels, by draft
for each foot of proposed channel depth.

Tables 9 through 12, Alternative 1 under no growth conditions, shows 12,491
of the 13,208 total trips routed through the Government Cut route with 5.0
feet at MLW. The annual variable operating costs of the total trips
declined from $103,800, under the 4.0 foot channel, to $90,000 with
Alternative 1. The alternative, under the future conditions, shows average
annual vessel trips using government cut to total 14,360 of the 15,137 total
trips. Average annual variable operating costs totaled $114,700 for this
5.0 foot channel versus $130,600 under the 4.0 foot channel., Benefits for
this plan totalled $15,800. The 3100 trips re-routed around Little Dauphin
Island under the without project condition were reduced to 776 with plan.
The percent availability of high tide for vessel trips for a 5.0 foot
channel for vessels drafting between 7.0 and 2.0 feet (Table 4 shifted
upward 1 foot) is 12.45%, 68.99% 97.24%, 100.00%, and 100.00%. Of the 776
annual trips still re-routed, 173 trips were made by recreational vessels
and 603 trips were commercial or other non-recreational craft.
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Tables 13 through 15, Alternative 2, shows 13,154 total trips using the

Government Cut channel at 6.0 foot MLW and it's route under no growth N
conditions. The sum of the variable-operating cost of all of the vessels is “)
estimated to be $85,600. Under the with project future conditions, average

annual total trips, using a 6.0 foot channel, numbered 15,077. The average

annual variable operating cost for the total fleet summed to $109,500.

Aggregate annual benefits are $21,000. The annual incremental benefit to

the plan is $5,200 ($21,000 - $15,800). Fifty nine annual trips will

continue to be routed around Little Dauphin Island under this scenario,

including 14 recreational and 45 commercial vessel trips. The percent

availability of high tide for vessel trips for a 6.0 foot channel for

vessels drafting between 7.0 and 2.0 feet is 68.99%, 97.24%, 99.98%, 1.00%,

100.00%, and 100.00%.

Tables 17 through 24, Alternatives 3 and 4, show that all of the vessels
have the ability to navigate the project and can use the shorter route
through Dauphin Island Bay. The total average annual variable operating
cost to the vessel under these plans is $109,100 annually. The annual
benefit is $21,500, or an incremental annual savings of $500 and $0 for the
projects with 7.0 and 8.0 foot depths (21,500 - $21,000) and ($21,500-$21-
500).

Table 25 is a summary table displaying total commercizl and recreational
vessels usage by route. This table also shows the annual trips and variable
operating costs over time in relation to the existing and alternative
channelization. The annual trips are broken out between usage

(recreational or commercial) and the vessels ability to navigate the channel
under varying depths between 4 and 8 feet (Federal cut use versus re-routing
around Little Dauphin Island). The average annual operating costs and trips
are displayed in the final column of Table 25.

Conclusions

A summary of the without-project condition and the four plans, by foot of
channel depth, is shown on Table 26: Benefits to Alternatives. The
«#ithout-project future annual variable cost for the study area (three
basins) totals $130,600 Alternatives 1, 2, 3, and 4 (5.0 through 8.0 foot
channels) show variable operating costs declining as the various drafting
vessels are able to utilize the projsct route. The variable operating cost
for alternative 1 is $114,700, alternative 2 is $109,500, and, alternatives
3 + 4 are $109,100. Benefits (costs reduced from the without project
condition) to the various alternatives total $15,800, $21,000, $21,500 and
$21,500. Table 27 shows the average annual benefits to each of the
alternatives, their average annual costs, the net benefits, and, the benefit
to cost ratio. The National Economic Development (NED) pian is the
alternative with the greatest net benefits to the Nation. The NED plan is
the recommended plan and is alternative 2, a 6.0 foot channel. This plan
has the largest net benefits and has a benefit to cost ratio of 1.11 to 1.0.

A~24




"t

(11%]
({1}
ns
1]

H'as

s
(TIH18
ne'es
ne'n

"oy
*
TI¥1]
"

w'as

(TTR11]
i8S
0N
ne'es

"o

(TTM3L
o

"
o
"
(1]

"

"
[ 1]

| 1]

»
L1
L}
L1

"
L1

o
1]
(1]
o

»
"
#
(1]

»

0
(1)

e

o
L1
"
"

Lri

te'es
wis
sor'es
"

n'ees
"
({411

1e'es

e'ss
wis
1IN
"

(TNt
L1

"

I

n'e
1
nss
199'18

0w
$
(TIH 1]
(13

ne'es

0o'es
H{{H
111
TINE

[H

T T
»

W
34030 19 $§50D
THIN0 IEVIAER TUNNNY

»
]
"
"

113

mss

man
(e
ne'e
1IN

'

100°31$
148
0ne'es

&1

0w
”

S

nas

ne'ss
$sr'ts
0
"

{1313

5068

bL'ss
Sts'ts
Y
o

[$14

90 'ss
"

¥ s ]

h ® 1] ' ]
@ " L] L ¢
1 1 ¢ s ¢
”" " ] s L)
1] ¢ ] s
" 'H ¢ ] '
" o ' s ]
[}114] ) ]

H o (456 ] ]
(1 113 9558 ’ L]
" o sty ' '
8 " it ' ]
113 ' ]

" ' L] L

® 195¢ ¢ ]

1 0 s L]

[} niel 0 ]
[H » 136 ] '
[} (1] 2441 ] ]
8 0% " 0 L]
[H [} 1131} ] '
1311 9 0

[H 0$ oSt 0 ]
08 [} ] ] ]

AL 8008 L2 AL I DYl J

5010 o
A6 40 2004 079 BLIA TAKVED 10D INGHKNA0D
1IN

texmaswmsmsseumermanccenmene

J ) ] ] s 11104
¢ ) ¢ 1] ’ ' g H
U [} ¢ " ' ' 108 440151 BIRIANG 30 IS08
’ ' ' S L ] 118 4AV151 M1ndRte MLICR)
L ’ ] ' ' ’ 100 GAVIST NINdate 40 1802 68T 21805
10100007

-
-
-
-
-
-

106 GAVISE B1B4A%¢ 20 1573 26t 3AseS
nNiinnon
(SETIM §1) TNAYEL SNIARIN €9 (AW J004 §°9 S3IL NAIS 350 18D TWEMEJ 1NSTH CLLANSE

wy  aoe 147 B | '

{141 S ) 11O 11 B ]

"l " [ZYR SN 11 ] S ]

e ol [1}) 131 s '

1] [ 13 L] L ] 110 415!

(T2 3 3 1} ] ]

] ¢ ] [} s 4 it annst

" (1] {14 ] ' 100 aais) sindave Missl
] ] ' L] ' ] 110 SRYIS] BINGATA 40 JSVT €1 BL05

nueLunLI
A 4002 079 5613 BAJA 3SA 30D TNAMM USEL

(S311K S} 124V88 SIINRIN

Wiy o0 et ] ] Wl
151 G 11 [TSTON 151 B L] NI00085
i " 7T I 11 B | [} 1Y €8IS RINdAT0 40 3508
[13] L1}) 113} [} L At QRUIST RINAYE 2€IsH!
{149 LIU ]S ] ] 118 081151 AIBATE 4O 4STT 0T BIAOS
1910000)
"y 1 " (11 ] ] 1401088
190 6A1751 BINAYD 40 1SR
(141 [ ] 100 41151 M1péATe MISH]
J ' L] 106 Qav15] RINAYE 40 3503 GaT BANOS

M3
A0 1002 879 3eEL 33YADZQY KI1a 4D TVABERJ 01 40 158 1A5STA WILER0d

oY
g
18 54l

ol

735504 40 130924¥) QuY HOLYIOT

P T LI L LI LA AR L L A

A-25




5

i

ne'u

Wit
WL
(T
el

W'
"
wi'ius
"

ne'ns

TR
ne'sts
0w
we'u

'

'
o

"
‘"
1
o

"

1]
o
"
(1]

®
"

:
"
o
"
o

"

"
o

"

o
"
U

1
o

we'ng

1e'ss
"n
H{INT}

neses
o

ue'ss

ie'es

He'ses
"

1l

3TN 18 53500
351418300 2ISEINTA 1MANRY

s
o
(YT
"

'L
0e's
s
113
118

sy

1]
1]
1
o

s
f0r'ss
"'
S5

]

1%

"

13}

{1

avensa

2 {I¥10}

‘s
1IN
11
o

aLiss

ae'se
o

He'es

e
sio'es
s
"

(11

0s'ss
o

"
(1]
"
"

o

11
(1]
1]
14

[}
"

"
1]
[
o

"

o
"

1]
1

o
"
"
o

L't

133

1
"

11141
1131
1313
1111
14114
(1133
]

13119

1113
L1813
1318
(11
4314
"

"t

ol

LN

Wl

B S

) ' ' 11 ' L) Wisieas

‘ ] ' (1] ' ] AV SNT51 BINATE 0 iSMB

' ] . $ ' L A8 OVSL aindavs 341301

[} ] [ [ ] ] S1840%¢ 40 1303 aa Bi2es
TR

[} ] s L] (] ’ 18088

. A8 4R1IS51 A1BAAV 00 1sH8

18 4av16] 210dave Meim01

110 QY151 B1R4n0 20 4570 007 BlaeS
oy
(SRTIN ST} 10ATAL SEABMIN 09 G4 1004 0°5 :BCIL MAID 360 143 WAMRJ 158 CBLa0aS)

{242 B 43 SN [ £ TSN 1 7% G | ]

(14 ] S 11 4] ' [

1)1 "t il ' [}

e " ’ [} 100 SEVISE N1RdAYE Ma15R]
i {131 sl ' ] 170 682161 AINJNE 40 330D 0BT Rises

RifE

{111 1 1 114 [1]8 ] ) 18i008
' J ' ' [ ' 1% 21151 Bindate &0 1108
mt i " [}]3 ' L) 1t e8] pladete Mise)
’ ' [ ' ' ] 10 GBU15] R1NINE 20 108 a8V LiMF

MinLn

{STTIN S} 10ATR SHAMRIN 8 MO SOG4 079 :DGIL BAIA 359 380 T0EMRJ I8N

ML 0 el ' nis

[113 L18 SR 1% ] B ] ] i04085

[}14 wr v ] 118 GAN1S] BINdAYE 20 i334

{11 " (131 [} ' 178 sav1s] Sindeve Mical

[ 141 mi e [} ] 10 GRRIS1 H104AVE 20 1502 8% LINOE

I

(11120 | ] 113 (111 ] ] R Y
V0 480751 AlBdaTe Je L50d

(L] 13 11 m {134 ' ' 490 HITI5) RID4ATE M5
[ t ’ ] (] ‘ AUE GBVIS] RiBdATeE de LEVD €AY BiNOS

welinINg
B0 3084 879 30010 VMDY BA13 40D 19M36N4 284 40 25 WESME TVINAMIM

L ST

I 31 B01410R00 3ASNd 3001082 BLI
NN 1T 1004 079 BA1R 2EAVND 30D LBBNRREA0D
o

5554 30 1330NIT) 388 01AV00%

A=26

1
!
¥




) e v T ——, SRR g

, T (TR 1 " a0 1 S T T Y T S B | U :
) TR I 1 " " w886 R R T R D I WhisAs
., , " TR I T " " YT I ST . N T T T T | B B IV GALIET BINGAYE 40 IS8
‘ S e T I | " " Pt I I T T TR T S TR B 110 G161 18480C MI58)
T TR " 1] " w8 S T TR T TR B B 108 QOTIST R1A0NE 40 40U 00T LM
4 ! 1200)
i “ o " " s “ n N T T R R | SR I e
4 : 0 6aTIS1 HIBANNS d0 LS4
) T T 1 " " T SN T S T I S R T T R | B B T eEIS1 B1BAN R0
: ‘ I T o " " U T S T Y T T TR N | T8 QTISI BIBaRee 20 ASTE GRY Lides !

0 Seess STE'EE  aaut st o8 W H1H ’ ’ "nu ate (] ' wal
$ 6t L S T I 13 3 1T I 1Y X (O T U0 U 1o | SO T S [ S £ 1 ’ ' (11 TS TR 1 TR 1 11 ' y JOT
0’01 U el ee'es sttt et o et ’ ' 11 B 1T S 111 (] L] 108 GaUIS1 AIBANG M is
ne'ng TR 1] T3/ I [T S T B | S 111) ' ] 7T T3 S TT I ) B | ' T 0et11 2120000 MISAL .
_ .8 " 1T 0 R To{ B " o {1 ’ ] [T S T S | (1 G ] ' 110 ATIS1 B1BA0NE 40 45T8 OO0 Bidig
l N
(TR | UM T T S TR TR “ {3 ' : s ]I | ' ialaag :
! TR | (1 " u ® ' ’ ' ' ' ) V8 S8UI61 R10AATA 00 M4 _
" T sL'ss e o [ TR 1{{4 ' ' (111 "o ' M U1 f1adae MlSHI = ,
| X TR ] o T | ' ' ’ [ ' ' 118 GATIE] RIS 0 ASTS 08V B40eS 1
] o < .
. {SBIIN S) TAANAS SRABRIN OF AW 3084 879 361 BAIA 354 4AD TWMEU MUK
) " Ve LI | I 1 ' ' st omstooamE e e ' ms !
; Vs " n 0wt m'at Ki's o o 313 ' ’ 13 T T (S T4 TS T4 ' i _
: wan “ o s e su‘ts o o n ' ' 1T A TV N 117 S | : IS GATI51 NINATE 00 JSNA |
. “ 0 “woo» TTTI 1T o { R 3 11 T R 111 ' ' {121 S TU N ' I 1Y B $ 518 GATI5) Alndeve Misal \
. 0 " o 1T OO T { 1] " " Wt ' ' wtooas oun ' ‘ 110 GANISE RINdANE 30 A5UN 0T BiMGS !
‘ \ MR \
: ne's TR T I | " " (1 s ' ' T 1 S (I | ' UJTTTH :
‘ \ , , 08 Q1151 ALNMYE 00 251
0 TR | sis'ss U " o I ' ) TS TS (S| ' 118 sevi5] nlsdave Misal
" T | R | ] " " [T ' ' ' ' ’ ' ' 100 681151 DI0de0e 49 AE08 00V Blacs
: . Neiann
: A 2004 0°9 3614 BAUARMAY BAI3 JAD 10BN 383 0 358 16KM TUABMN .
, SR PUN B 1) SN SR I S o S ] NN
. 34T 18 53500 6520 4 10OBINI MY M1ST50Y
; SIS UL 1WA
‘ ) #1 ¥1 R01356M0D 33ALAL 1231084 WLIR
Co £33V 3008 0°% BAIA SUILA USSR LAtO
o s1 3n
i ‘ .
) .
f )
.i|\ : ﬁ!; v _

{




i o o " o o Wwe'is " (1] (] [ ] (] (] 1] ] ] nis ‘

s TR B | " " T ' ’ ' ' ' TR ' wiodees ,
. " TR B ] " " N I ' ' ' ’ ' "o ' 11 B1Rdave 4o L3

" T I | " " st T ' ' ' ' ' $ ' ' :

" P B ] " o " T ' ' ' ' ¢ ' ' ' :

TR | " " ust o ' ’ ' ' ' ' '
" TR TR ) " 1131 B L 1 ' ' ' ' ' i s 190 005151 Bindate Missl
" T TR | " o T ' ' ' ’ ' ' ' ' 18 GEUVISE B1B4aNe 20 S5VE 00F BIAN

’ O
{S70M $1) 1MAVEL SKIARIN 89 AW 3064 079 SAID BAIA 388 1AD TVEMEMJ TMS5L S8R0

o " TN T ({411 "' (1] HITN ] ] CTTT 1 (3 SR TS TF 2 S | ' T3 .
o " e ne'ss o o 1006 ’ ] (1114 MSE Sast 0 (] Wi
8] " 1] ]} I U (] 111 ' ] %l 1L O 117 | (] V6 GaT151 DINSTA 40 IS4 ‘
we'ns ] " 11} "t ] o H{1(] ] ' ] " ¢ ] 178 6OTI52 A1Sd0%¢ MIsEI :
w'es ] o il o o (1] il (] (] 1] ’ ] 108 6951 BIBANYS 20 AIVE 08V BAMMS .
W12 ‘
wus o8 st su'e TR B (1) ' ' ws e e ' WieLas .
] " " " " o " ] (] ] ] ] ] ] (] 1V8 GATIS] B1B4ANQ 20 3308
IN{{ N L I W LU s M uu ' ' s et 1w ' It G751 RIBdate Me1881 Q N
" ] ] (] (1] " ] ] ] ] ] ] ) ] 198 6ATI51 114808 20 4318 AV BAMet ) m
18014050001 < ,
(SRTIN §) TMATRL SBAARIN OC M 3004 0°9 D411 BA1D 354 JAD YEMSS WH5N :
1
TR " " oarars  z'es ‘et 08 “ LA ] ] T B T (G 1T ¢ S | ] 7T !
e o 13 R T I 1A OB 119 [T 1T T I 1 o e ] ] TMse st (] 1Mi04008 !
wei " " s 1] as'es  ste'ts 08 Y] ¢ ' FYT 2N T} S 117 S ] 100 481151 01BAANE Jo dsma |
e i s (T TR TR (11 ' ' TUN T S 1) S ) 18 WIS 1Bdate Meis8) :
| X o'is o o nis ' " " o Wi ] (] us e ¢ ] ] “
4 IR 1] " " 1588 " (1313 s [ MS L ML ’ Tnieiens w
i 0 SAV151 AINdATe 20 2508
0268 " " S1'usb  Sst'ed 1us'els o8 'H " ¢ (] s et oo ' 8 GATIS1 RIBMYE MINNI :
, ] 1] ] $ " . ¢ " 'H ] ] (] ' ' ' ] ] V8 GATIE] SIB0C 28 ASNT GAU BideS ,
nMINLN

A 3004 79 SREIL BAUANAT BIIA 200 INBSESJ 384 M6 368 105588 WIMAMM .

v YT U % S LGN & SR 4
, e 5534 30 LMSBINI 48T BO1L1DNY _
i

s

:
:
;

: §5-00 31 R05L1GM0D BADA4 SDBC0Bd AN
A AV 1004 679 BA1A S4INL 8650A 200084 .
81N .




!

|
!
!
)
!

"

"
(1]
1
o

"

11]
"

n'ses

s
(&1
nns
ne'es

068

TXi{]
TIN5
w'ng
ne'e

(TIR1L

(TR11]

"

"

1] 1
1] (1]
" (1]
" o
[

1 1] o
" "

o o
" o
® 1
] o
”» #
13 "
(] o
<0 "

"

13 [}
1 (1]
" ¥
(1] [
[

# #

"

1 ¥

o "
4 (H o
# " 1
" " "
1} 1} "

1] "
" ., et
o " o
(A (T I 1 T3 S [T T
(e'ss  wm'es g
114 1Ll we'e
MY TIY {3
ns W Sss

I (I I3 T I T it 8
" ' (13
(11411] oMy
" [}
us'ss N [TH T
we'ss  0e‘es  me'sts
nis {1 e'es
{1 I 111 "'
ns 19918 Shi'ss

"
TR TS I U1 T I [T
" o [}

o

t

ddvie 18 51503
H13VEA40 DIOVLNVA. TNANRY

o
1)
"
"

(1]
(1]

(69118

95608
918
e
[

131

85508
$99°1$

SLo'ss
o

97

' 9 '

" 1] ) ] !
L1 11 L ’ '
1 # ] [} '
[} (1 ¢ . [}
" ' ' '
11 1] J $ s
1] L ' ' ]
(1148} ¢ )

" " 1" ¢ '
1] 1 1318 ¢ '
[} " " J '
" H 11311 ] L)
1] ]34 L] L]
» ' L ]
(1] [ 131} ] ]
" ' ' '
8 1743} ! !

'} [ 1096 ' L
(1 (1] 965¢ ] '
" o " ' J
¥ ® 112 1] [} '
" [ J313 ] ]

" [ (31 L] )
[} (1 ] ' 0

AN N} g (173 ST ST A

411039 On
LR 1Y 3004 871 N318 SA1EE 135SMA JDBTONE
Lt un

173

LJR]1
i
L1119
"

(1314
¢
9L
[}

1] 13 )

7
1)1
(141}
Hl

1

sl

"
il
139

"t

[}]1
]

el

[}
[ }14
i
139

"t
)

(SITIN §) 134V SasaNIN 8

M
titl
"

sl

"

"
]

el

(181
"l
il
]

141
'
111
[

(]§]]
Al
il
]

111

05t
'

- o e e

' 3ol
[} niens
' n i b
N 510 601751 WiRdave 3eisa)
' 118 GAVISE RINJATA 46 1573 6OV BIAS
1180000
. Miss
108 GR1IST SI000E 0 1SHA
' 110 0BVI5E AIDdane BSisHI
' 100 GAVIST SIBJANG 40 45VD AT 84805

nmeinOu
S3UUN ST T0avud STI0BIN 8 ATM 3004 °( BE13 MAIS 358 3D TNHMANJ WSSM Glae

00045

1N Q751 s1ndate &0 A58

1V8 €RV351 RIBoAte Mistl

TH4ATE 40 1500 Q00 Mides
1012500000

it s

140848
198 QU151 SINdAN 40 Qs
A9 098] S1NdATe MISH)
1R4AT0 20 4503 aat DiMeS

1e Qs

nKnnL
2004 0°L 313 BAIA 3SR 180 WU WSSH

] 104
] pit L
) Y0 GAYIST SIB4AYE M0 ISB4
] V8 antIsi 21ndate MIsHl
' 1V 00V7ST R1N4ATE 40 1510 40T LINOS
NI
] wiodeas
118 GANI5) AIRATE JO 15N
L o1 €15) HIDMATE MI5E)
L 178 60015) BIBJATA J0 1500 eV MIMOS
nelinon

034% H4I0 280 1TRMI 3N 40 150 105504 WNILALY

cssmemmattEvasmasrsnTesLacacEnTELan,

35530 40 18023410 €AY K131D01

o

A-29

et e e




oy -
) , ,\nJ
] " " " o " o ] [} ] (] ¢ ] '] (] ]
" " " ] o " o " " ] ] ] ] ' (] ] ' (]
" ] o 1] ] 1] " ] 1] ] (] ‘ ’ ¢ ’ ' 'l ] I e
" “ u ] " o " " o (] (] ’ [} ] ’ ' '] ] T8 68YI51 Alnaave MisA)
o o o ] ] " o o ] ] (] ] ] ] ] ] ] ] 190 040121 510003 29 L0V8 en¥ Mides
. TNi2eeme)
‘o ] o (1] " " o o " ' ¢ ¢ '] (] ] ] (] ] Viaiees
196 6A151 Bindaie 2 Lsme
" " ] " o " o o ] ] (] ' ] ] ] ] ] ] 198 G00I51 S1neaee Misa|
" o o o o o o " 1] ¢ ] ] ] (] (] ] ] [ 5104000 20 1573 eav aiseg
e JTUTET
(S3T1M 01) T0AVAL SBL001N 09 1A% 3004 0°L 3610 RAID 258 40D T0RMSJ 328534 Seiaeey
w'us " " He'ns  ae'is (e o (1} (1541 ] (] 141 I T4 S T T S VY 2 ] /11y
(TIX11] " ITXT LINI T o 1313 ] ] 4] 00e ast ] IV
nn 1] {18 1N T I} 1] 94se (] (] ool W v e ] I 0381 A1ndete 2o Lamy
W' " {1} HIT) 1] o Hh (] ' L IETHN 13 R 17 T T3 ] 100 007381 Risaane 3¢19a)
o "’ 1] o o {11 ' (] ] ] S T { S 11 ] G ] ] JU8 GAVISI 215400¢ 40 4003 eat Rises
Ni2New)
L L U T T T T {1 R T B TR 1T ' ' wmroone o owe [ minisas
o " (] o " 1] " ' s ] ] ¢ ] (] 0 ] 0015 DiNdete & i81p
" 1] s s’ st 0 " 0nie ] ] [ {11 S T T S 1 ¢ S V1 S} [ 19 0vi5) Bindave 3elsel
" ] " o " o ] ] ] ' ' ] ] ] ' ¢ 108 CAVIS1 DINIEVE 29 4508 OV RineS
2 L CTTUTT
(SBUN §) T0ATS SBAMIN §F A% 3004 871 3013 B10 350 400 YWR0SSd 884
"o o ] He'ss  an'ee ({3 I ] e (] ' MEL M Wl s : 104
w'ers " ] Le'ss  oe'es % AT o 2] ' ' T T IR ' iedtas
" " o 1 I (1] Ess o'tk o8 ] 1311 ] ] (1) S T T S T U T 1S B ] 100 881181 BIndate 4o 3sm
0 ] ] 1M1 o' o " 1] "wh ] ] {1 T S 1T R T4 | (] 100 4155 aineane Misn)
we'w " o 114 ‘st o o ] T ] ] [T ] I ¥ I S 1Y S ' ' 100 GAVI51 B1B40tE 20 1513 GAY BiseS
N0
" " " o " ] o o ' ] LT LT 2 T T GO Tt R V1 S ] ]
" 1] BOOSEE OSLME M8 S5t e ] o ' ] (] 2 7T S ] ] 190 4131 Bisdeve Misal
- o o " " " " " ’ (] ' ' ] ] ] 190 G481 B1B400e 0 1573 00t Bines
. einon
. . BUC3002 071 20010 1ITM0OOY 841 30D T0AMMLJ L 60 354 TSS84 Y01iBIN
Comn N B ot Ny s 11 6 Y o L R 1) [ Y M BN
34006 18 51502 e WIETA 40 10OMIN) GOV MO1A18Y

81118840 1NNIRNA Y008

1 31 801310800 HBALML LOUL0NC NL18

A0 AT 2004 #°L 818 SAIBL WS Darevd

1IN

PREPET AP

A-30




-

i
0
0N
ne'u

016y
"

1’69
"

oat’ees
ot
0nhg
“e'es

0ni'ess

[[]
"
"
"
o
o

1]
"
"
1

(1]
11
o
"

"
o
"
1]

"

6008
e

1
S0’
ns

Sie'est

o
o

ST6'68

n'e
1

M

SLe'ss
o
Si8'st
"

(1]

mn'es
HTT]
st
199°14

]
"
"
o

'

o
et
0ne'o
she's

'8

"
41]

@'

2508
$99°ts
{11}
(1]

({141

Y]]

18508
$9y'Le
et
(1}

1N
"

1]

"
o

o
"

1]
o

L

o
"

»
L1
1]
o

N

Hist
(131
Wit
"
Nl
{11}

(1111

win

(1113

(1318
118
(1318
1]}

L1413

11113
85t
(13}
"

153

111
"l
"
(131

¢
'
(134
‘

st
{11
"
{13}
{144
U

[ 119

sl

14}
Lt
(]3]

1118
"
433
"
s
0

"

"

(181}
"l
"
'

[ 1$1
s
oS
’

(1114

(181
"
ol
¢

oS

]33
]

(S31K 81) 180V salagin o3

{SAT3M §) 10AT8C sulaslN o

s

piz

A8 081381 B10dete 20 J3M8

18 00v35] alndene MiIsal

A8 GAVIS1 BIBARNE 20 L5NS AV Mlaes
M0

Wiaieas

118 S8V81 31040t 20 13m0

I8 V8] 213822 NIsE)

198 SAVISI 0184096 20 S0V0 40V LS
e lLnON

W 004 #°L ME10 LIR 358 LAO VOGNS 185334 GBLAGNSE

M

MWisisas

118 S8YIS1 B1Ndave 20 LM

178 VN1 pinanre Mis0)

100 GATISI 2iRaate 40 403 oY Biaes
N

s

18 G8T151 D1ReNE 20 JsM4

108 SaVI51 A1R0006 MISET

I8 GEVI51 2I040NE 20 2508 08V Diaes
nulinnu
A% 1004 0°L SMA13 BI18 388 20D WEMOM T308%4

mwa

MWinieas

198 Ga0I51 NiDMAYe 0 L3%8

i aav1s1 aindave 0198}

116 600341 2104006 30 4593 0OV Blaes
plr

140l
AUE 48381 BUNALE b0 LI
10 S8Y%1 21nd00e MiSRI
B40TC 20 L5V 08¢ Bises
‘elitsn

I wntil

B 3004 0°L SBA10 BAVADRAT RA1S JAD TVRBGAJ A1 0 384 WSS VIAERINd

s

54800

UEELL 20 130U G NI

01 31 BOI2I6N0D 200484 2I300M4 BANA
AW AV 1004 0°L BIIA SAINE NSSHE 1330084
1 )

A-31

:
¥
3




: ¥
" (1] "
" 1] ] ] (1 "
" " " " 14 1]
" " ] " o "
" " o " (1] "
o " o " "
o o o (13 o ]
o " o o " "
TR " SHLLLE  TEETIE  astats
0'ae " " ni'es  assat
H'ats " " (1{13 H{ us’st
"N " " 6l st
(11Nt " " 114 M (]
TIRIY; " " el eyt
o 1 o 1] o
(TINI4 13 " SLi'et  on'st
o . " " o
TN (] (1 INE NL'Es  assals
wn'ng " " 113}
(133{] " o H{T 35'¢s
w'ng o 13 st 1181
Nyl ] o we'ls atess
o o " "
" " SI'LIE  SUI'6E  eey'ss
" (1} " (1] [1]
"o S N B N 't N (4

" [T T I ' ' ' ' ' ' ' ' s
" TR I ' ' ' ' ' ' ' ' Wioius
" T T ' ' ' ' i ' ' ' 170 S8VI81 BINGaNe 00 3°08
o “ o ' ' ' ' ¢ ' ' ’ 178 ATI6) A1RdaNe MISEI
" T ' ' ' ' ' ' ' ' 102 GAPIST REBONE 20 L0TD 0T D3NS

YI2E00

" "o ' ' ' ' ' ' ‘o

" (TR TR ' ' ' ' ' ' ' ' AVS oAVISE alRdaNe MisEI
o TR ' ' ' ' ' ' ' ' 516 GVIS1 IB40NE 29 LST8 BT BA8eS

WRHRBLN

(SRUIN 010 MESL SRAMMIN 0 A% 2004 °L 313 5314 3SA 1AD YWEMIZ WSS CALMaRR

tse'ats 6 s ' ' %W MEE meL o ' T
I (R ' ' LN NSE sl @ ' S ITIOY
$L8 a0 ' ' T A T T TR ' IY0 GATIE1 0104006 40 L3
(L N B 1 ' ' T A TA R TS R 11 ' 118 VIS Risaate MISE
" “ ' ' weoous o owe ' ' I8 GATIST BIBAOVE 20 S5VS 06V Mides

Wi2mee)
T L U T S T R 1111 ' ' (1T TS TS VTS | TR ' T
] T T ' ' ' ' ' 0 ' ' 198 081151 S104A1¢ 20 450
R LI VI T S 1111 ' ‘ (L S T Y TS | TS ' 1Y8 GATISE RIRdaY MISA1
) 6“8 ' ' ' ' ' ' ' ' 118 QA1IET BINAYE 48 AST8 G4V BiMS

1Ml

(SIUN S) 1ATAL SHAMIN 8C KM 3004 071 SMA1L RIS 388 20D TWEMSJ 524

1T TR R I 1 ' ' 6T MeE e e ' mn
S TR BT ' ' ot MSE M1 8 ' UTYOY)
(1] Y] ” " nit (] ] b1y [1]4 1141 (111 [] [} 118 Gat15] 2104004 M 1502
(B VI ' ' (T TS T S 1Y SR 11 B ' 108 GATIE1 BIBATE MISHI
o TR ' ' Woous ' ' LU0 GBTIS1 B1NAA0E 46-25TT 0T BADeS

1280800
o " s ' ' WS L m ) M
, 108 ATIST RIRIALE B0 S50
T L I TR VI 1111 0 ' (T S (TR T LS T TR ' 118 GATI51 Bizdate i)
" T I ' ' ' ' ' ' ' ' GAVIET B100000 20 1502 BT BACS

LIS Y o S Y Y | w0l

neinLa
BN 3004 470 3011 LIVMREY RIS 20D VBN 3BL 40 35A 1RS5AA MNILRRIM

44708 28 S450D
SMILTRAe BIUVIRTA T0ARNY

1711 ] 25534 40 13003400 €AY W11

05-01 U1 MO1L1AN0D ZRALAZ 1321084 NiIA
ATH 4V 2004 0°L BAIN S41B 1A55R4 203008
I

A-32




AL = % S e o

1]
[
(]
o

woas

0wy
[T1M 18
WM
0wy

(TIMH

08
Y

(11411

W'
(TINTE
0w
"'

[TTMTH

MESY;
T

wiod

o (] ' ] ¢ ' ] (] ] ] ok
o ¢ o " " " ' ( ] ] (] ] ] ] ’ ] ]
13 " o " " o " " (] (] (] (] ] ¢ ' (] (]
" T3 " '3 T o " " ) (] ] (] ] (] ] ] ] 100 €AVIS1 alneana J41sAL
" (1 [l # " o " " (] ] ] ] ] ’ ] ] ’ 1U8 SAVIS1 B1RAVG 40 351D €At 34005
012800
" " " (] (] ] ] (] [ (] (] N 1504005
108 GAVIS1 HIBANE & iS4
" 1 " " " o ¢ ' ] [ ] I | [ ] ] 10 @av151 Al0date 1581
" $ " " 1 o " ] (] ' (] R | ] ] ' 118 QUUIS] R1BOAYE 40 ASVD 047 BIMS
neLuNLN
(SATIN $1) 208 STINAIN 09 SH1M 3004 0°0 3014 MIR 35A 2R 1008434 USSM A3i00N0
] " we'es oS sl s s " fe261 ] ] 1 (o B T4 T TT{ ] e
.. " WHe'ss  o'ts  see'sis ass'st 08 H 183 ’ [ (14 "y e (] 0403845
1] " ies owe'es s o o L1311 ] ] "l (17 ] s 100 AN15E AIRdATG 40 LS8
" " s N L " " o ] ' T ur (] 11 1151 Blndave selsal
1 " 1 sie'ss e T " u v ' " ' ' ] CATI51 NINJOTE 49 1513 387 21005
W1250mN0)
o ” 1 (€ I T 5 I 17 3 £ B T UM T 1 " ase (] ] [FI1 2 114 " 144 (] (] mindeas
" ' T o 1 o " ' ] ' ] ] ' ' ] (] 198 Q0VI51 BIRdAvE 40 SsSB4
" o 1 S I T IS T I TR { I 1T NS I T o" 11 ] ] (11120 § 11 " 05t ] ] 118 40ViS] alndave MI80)
o8 " 13 " o (T * o ] ] ' (] 1 ] ] ] ] 190 GRUIS1 RIGAAYG 40 I5F3 681 84085
1Ueelivag
(SATUN S 124083 STIONIN 81 2% 3004 ¢°8 =3€13 BIIS 254 38D 1AM Wran™
" ¢ N I [T AT T I o (H wi ¢ [} (] 12 T Y (8 S T TS T TS S | (] 104
1 ' LTI T O TN I T3 1 (I IS T 1 [ 1§19 ] ] [1C S 1T R ] (] M08
" 1 " HEH (5 I 1T T | 1 1313 ] ] (114 wi i s (] 190 IYIST BINaNTG 20 3508
» " TN 111 0 s " " i ' ' (TS S 1T T U B ¢ 198 GATISE MIndATE DAISRI
o o " M o' o " " T ¢ ] 0 [ ] ] J18 GARIS] Q1B4ANG 40 1502 €AY BINOS
WIRN00
o '} 'H st ] ] (T11 1Tt 6o ] . RUTHTH
‘ . . 190 GAVISE AIRAOTQ 40 25N
" T SR {1 15 I T TR 1 o 0 st 0 ] (L1 T TS T T N T{ S s 118 6INISE RINOAYE BAISHS
o o ] (1] .“ " (H ] (] ' ] ' ’ ' ' ' 110 4AV151 A104A1€ 28 1393 SAY BLa0s
. NN

AR 1004 9°8 23012 33TA03GY N31& 120 MBS 341 46 35A 135504

St "t o 1 0]

Y ST N Y I B M S X Lo

eNmesacsrevavecetumsc st avm s mac s e e cemsramcs evscmmsvescsmmas eemsssevuersstitNmmnenawe

ddvig 18 51500 v 05538 40 130281YD QY 8014V0%
ONIANINI0 2UVINTA 0NV 1t s
§La0¥9 0
AW A0 du0d 9°9 wAIa SA1NL V98934 LS00
it 19
¢ ¥ ; N
,uu%\ — fﬂu\v

A-33

o a




e aNe . o

.

"
o

| n'us

w'its
: n'si
Ui
“e'e

"r'ng
o
wi‘m
"

! [T

' °wy'ies
a'eis

: 0wi‘n

” "wag
L "

mu

113
o
L]
1)

o

(1
"
#
"

11
"
o
"

1
1]

1
"
o
o

"
(1]
"
“

'l

" o “" s 1 ' (] ]
" " " " " T ' ] [
o o 1) o " " ¢ ] '
" T " 1] ] o (] (] ]
" (1} " 14 " " (] [} (]
(1] o " 11 " ‘ ] (]
i " " T; " o '] ¢ ]
" o " “ o ] ] ] '
we'nmt oL’ te'cts 3 " 1113 ] (]
He'ss  awe'es {1 " 1" ] '
" s [{Ta I BTN T I 1] o 1314 ] (]
et st I (T3] o " " (] ]
s 199°08  ShESE o8 T o YT ] ]
0rsE  asLes 'l sar'st et " "t '] )
" o Y " ] ] 0 ] '
M0USEE  aSLHE  eN'TS o't s " " ' '
" " " 1] 1; (1] ] ’ ’
te'ss ettt sss‘s o " (1111 (] ]
He'ss  ane'es LI T{35 T I 1 o $e (] (]
0y {13 0ne'ss sty o " 1311 ] ]
TN { BT} {11} T " "un ' ’
114 09I She‘sh o # (1] 1T ' (]
T 'H “ ] (1113 0 ]
R A 1IN T I 1T I T L TR 1) ¢ " ) (]
" o 1 “ o ] ¢ '
AN Y X N Y o B Y X T 171 ) Y SN

4744 18 53500
11316 BISTIATA 0NV
I 81 101320800 230184 1020084 Bilk
S04V 1004 ¢°8 D318 S410L 558 2D30RS
tmu

—

[ ] ’ ' ] ' mwes
s ' ’ L ] [} Micdeas
’ [} ] ] [} ] SVE QRVIED #0408 20 4STA
¢ ] ] ¢ [} ] 418 SRT151 slnaave MI808
¢ [} : ‘ ! [} AUE QATIST RIBATS 0 1512 o5V BiMS

135000
‘ ' ' ] ‘ [} s
' 113 Q5U151 NiRATA &0 iSH8

AVE G2V151 HINdAte MlER)

110 GRYIS1 2104ATE 40 23V3 GV BINeS
nMunBOn
(STUIK 01) MATAL STIANIN 09 A% 2080 070 :B41L K310 264 480 YVBMN 15535 €LA0RN

ALY MEET e uml ' o
(151 S [{1 (LU 18] [} Miodeas
" "l ut o ] A% 4RVII N1BATe M dS12
e " 111 ' [} 118 QETIS) nlsdate seisei
1114 {13 tht ¢ [} ] A0 4151 RIBJATS 40 L570 @Y MM
Rt -
" "n 111 L ' misdng
’ s ] ] ' ITE GAVISI RINdATE Jo is2a
m 13 ’ ] A8 GE115] Kizdate MR
¢ ¢ ¢ (] ' 118 GANTE] KIBAAT4 46 1503 Y LiMS

nminON

(53700 §) avaL spiamin R N TR RTARIE TR T

(140 B 119 S} I T |11 A | L 0l
13 | S [ 121G 15 ] B ' Wicinas
1 [ }]4 wir s ) 198 GI1I51 Bimdatd 40 3303
L1}] L} Hi ' ’ it HIN15) s1adare N
"t {13 LIE1 I | L ] A8 QRVIE] QIBAAYA 40 2500 &4 BiMeS
W)
i [ 114 i ' ] ieiss
108 QANI51 NINdATS &0 SS1A
111130 11 L1} (]34 J ’ 108 41151 RiRdAYe MISED

' L J s s ] LUR RUINILET
RLL JRYREaTE )

810 1004 078 THEL BATARMY 1118 JAD TNRMLZ 38 40 352 05508 M1AENISE

i vt

't

” LR T B Y I §
Y1t ]
in s

125524 40 13002410 €37 BOLIYVIOY

A-34

. N £




&
y
!

o
(1]
"
"

"
o

s

T
T4 1]
133
o't

"'
"
0i'es
1]

wone

T8
wi'sis

wi'ess

"
[

" o 'Y " ] ¢ ] ] (] ] ] ¢ s 108
o ) " " 1) " " " ¢ ¢ ] ] ¢ ] ] ¢ ' 0404805
o o 1] 1] " o " " ' ] ] ] ' ¢ (] ' ] I a5t atndane e isu
] o 1] " " 1) o " ] ] ] ') ] ] ] ' ' 1% €151 DlRaate SNsAT
" 1] (1) o o " o 1] ‘ [ (] s ] ] (] '] ] BOONE 40 15T0 GAV 81883
012000
) " ] " " * o ] (] (] ] ] ] (] (] s ' DT
, 198 eAV131 RINAAYE & SS11
] " " " o " " ] ] ] ] ] ] ] '] ] (] 1N QIR11 MIRRYe MIsHi
® (1] (1] & o 1 ) " ¢ ] (] (] '] (] ] (] ¢ 398 GAVISE RIBJARG 48 3082 20% R1MSS
minon
(53700 01) YLAVEL SZLARIN 33 AW 2084 0°0 3413 W18 35 10D MNEMESS 153534 ORLA0NEY
o o SEN'OSS  SIE%6  anus ‘v M ¥ 811 ] ] (TR T 1Y S YU 7 A (] ms
" " N T T I T T 113 T I 1) o (1§13 ] ' T LT S T S 747 S 14 1 B (]
" o (1] ue ne's sis o8 o " ] ] 11 S 11 S 171 S T 1Y S ]
1] o8 ] I {1]] o 2 " ' (] (147 S 71 S 1T R T4 B | (] 178 41151 RIGAYe DEISAT
(1] SE'st o8 o o TN e ] L1 S 1 | {1 S (] ' Ive GRUIS] BINANE 20 1507 0aY LIS
MOS0
T ] sLrast  sun'ss o T s ] ' (1] S 1T S 17 S ] wisisas
" " o " T " ] ] (] (] '] (] ] ’ 198 GATISIE RIBAATE 20 3533
] T sLe'est  sta'sb 1] o oS 3 ’ T O T TG 1{ J (] 18 QVI1 Bisaave MIS]
o o o o " ¢ ] ] ] [ ] ] ] INS RY1E1 BIBAONE 20 I5T3 44T Siaes
* : NI
(SRT0M S) TWANEL SRUARIN 6F AW 1004 078 3413 BIIG 354 JAD AN Y3552
o o o o Hist ] ¢ TR T 11 S T4 T S 7Y A (] L 117Y
(1] 1; " o "y ] ¢ S T T 17 T I | 9 LTI
1] o ] " 011 (] ] WUl e e (] 108 GATISI BIEAAYE &0 ISTR
i " o o i ' ] "t W ] 110 0aY1S1 RIRAATE MISEL
(13 1] ol " usi ¢ '] (141 ] ] ] 108 SATI51 HIRJATE 20 508 63T BiMS
M1EN00
1 " 8 " '} ' H] ] t T T | SR T{ S ’ R L{TITTTS
10 GAVI51 BIRdAVE d0 Lsma
" " Mmooy 8 ' ns ' ' w s T{ | ] 178 GATI51 BIBMTE 41581
" o " " ¢ s ] ] ] ] ] ' 9 1Y8 621351 RIBMYE J6 2313 GAT BIMS
neRuLn

* S0 2004 078 SHOIE TUTADMT BATN 40D TNIRJ 283 40 55 NASEIL TVRAERLM4

0L 2n BT I SR Y N wo

LI ST I LU 08 BT M Y M |

WKL 30 1MOLT) 1T M0111301

4T84 18 54500
ORIATBIMG 2SRLEVA TUANRY

O1 B ROJLIORO0D 3UAINJ 223104 Ml
A0 3V 2004 0°9 RI18 S410 TRIERR LDRrOBA
{tsun

P i

A-35




1] " ] 1 " (1] 0 ] (] ') ] ’ ] ] ] mu
(1] (1] [1] (] |} (1} 1] of " [} (] [] ] (] [ (] [] [] wi04008
1} " " o (1] " 1 o (1] 6 ¢ ] ] ] (] (] ] (] 109 422151 Bimiate M 2504
" » " o " (1) o 1] " ¢ ] ] (] ] (] (] ] (] 190 61151 AINdARE 341381
o " (1] o " " o ot " 0 ] ] '] ¢ ] ] (] ] 100 TSI RIBGARE 40 ITVS 6AY BINCS
. 1010800
T " " (1] ] (1] ] ] ] ] ] ¢ ¢ (] ] Mnans
' 10 SEVISI gIRAYE 8 3538
" " T o " " " of o (] (] (] ] ] ] ¢ ] ] 198 GAVIS) BINMAYE MISH)
" " o " o (1] " 6 T ] ¢ (] ] ] ] (] (] ] 118 GAVI5] BIBIAYE 40 55TF &40 Bin0S
LI
(S3104 81) 1RATEL SEAANIN §3 ATH 2004 6790 B413 BA1L 358 18D TURM434 188584 GLL0631D
e " " TR TOR (g U 1Y & T E I {1 11 (13 9641 ¢ ] L S T {{ S 11 ¢ S ] ¢
0 " UOIE et ssald ess'ed o8 " 118 ] (] (TS T T ) S T{] S 1€ T |
05 818 ] an s as'es  ssa'es et " e ¢ ' TSN ) R 111 G 1 B |
mH " o 1N I T} (1T { {{]] of " " ] ] F{ TS T4 S 1 T T3 S |
n'i 1 o " T 3 (N O 1 o o Nl ] (] welo. U a0 ¢ 108 CATIS1 RIRAATE 40 J513 AT B180S
WIEMNE)
"y'lus ] 1] S99 nwy'ss  ss'as a8 " " ’ ’ T S T T T Y )T S | ']
® " " o 1] " T " '] ] (] ] ] ’ ] ' ] 1 a1
TIR{] o o s19 196 0y'ss  se'an s ¢ (1311 (] ' MIS s W s s 18 RT3 Alndeve MRISAL
o NN 1] o " " 1] o o ] ¢ ' (] ] ] ] (] (] SRUIS1 BIBAYE 20 JSTT AV M4a3S
uRuunn
[SHIN S) TI0TRS SILARIK 6f AT 3004 0°8 241D MLI3 3SR 24D MMM UstiA
TTME] " [} (141 w'e 855°88 LI{]1 (] ] TS TS { 1% S T {5 S 1€ S (] 117013
n'ng ' N I 1A I T{% 1 S [ A 1 " LTS ] (] (T3 TS { 1) S X SR 1€ ] S ) ] 301885
TIX]]] " s LTI T I 11 " it ] (] 1141 (114 11 O LTI | (] 18 QENIS1 RiR4ATE 40 SSTA
s o 111 o' oo " " o ' ] (T TS 13 oy ] 1Y8 E1183 RIRAARE 201541
w'es o TN (I T Ol { I [ 1] [ LI (] (] wous ] (] ] BIR4ATE 20 1518 GOV 5005
LTS TN
NS T " 1 " " (1141 ] (] §S L ML ) 1ni0iens
116 CITIST BINdAYE 20 353
(T R1$ " 1] AL N T IS A A S T 1T R L {14 1 E I 1 " 1431 ] (] (1E TS [ 1 1) (113 i ' 1Y8 4AVISI BIRdAtE MISR]
(1] 1 " " " 1 ' H 1 (] ] s ] ' ' ] ] ] 118 Q51151 RILJATE 20 13UD €8T B1A05
. 10AVIE
AN 1004 073 (3414 BATADREY R1)4 3R TINMGZS JM 40 25K UWSERA TWIIRNLNY
ma =81 % 't (1 M0 -0l [ M ]

ddvae 18 54500
AIAVELE0 DUTIATA N0ART

55RO 1NONTD AT £0)4TD07

85-07 ¥1 BO121Q803 2300 20110N HLIA
B0 A7 3004 078 Ril8 S4101 15584 LR0OR
1

A-36




para o aa ol

REET

R

mu o wr'is s w'us osu we'ss (17143}
1) " 0 Wy wr'st Wy "n's
tl i ne'ss W' w 0e'e

113 e
14} 1304400
141 Ly

(S3T1N 81) T04VAS STIANIN 89 424 2004 8°§ 3010 R3IA 150 AAD TVR3Q3J 105534 40888

oo SLOT wL'us sl et

T R At 11 T 11 M ¢

TR [{ 33 TS0 I {113 TS TE I T T TS TT X £ T TS MK
0L s we'as au 609938 LEls  eat'nd  efNe m'nt
(S3T1K §) 1ATAL sEIAS

wlas ast NS I3 TA C T T4 Y T4 7T I 1114 K1}

W'D ate m'ns (115 {T I 131S 0N i
TR TU ] TR T 1

(18]
008 it ne'ns
AW 1004 07§ ¢

we'us e T 11 I3 1 we'ned e s si s

s st [TTSCT4 I 111 T8 T S 1T SN T TRE T Y (1] (11811
LS I TT 171 TI3E 1 E 71 15 EE A s ol

161 ITYY
" ) MIIRNNGD
SS neRuLy

N6 01N 2004 075 MIL LA1N 358 20D MIRMARI WL

1144

e
1514 R H it ]

14 BAVADIEY RUIS 280 INURAJ 32F 40 2ik UIIRE WLIEKIN

11114 364
11314 TRIIRAKN00
(113 Mo

(530 $1) AW SRAGAIN B 470 4004 07D 33910 MAIB 350 4AD TVAIGRL UWISEA GALAGISE

o'

LS GLIET  eesLas  TZT  eea’est (el 1T81]]

(T3] (118 B 131] (TR T 0w uu (T198 163
0yl an oIy wi'ey  un TR TT B TT( o'ng

(S0 §) 220088 smaaald ot

0y st (11811 K T{ 1A L Tar IS T 11 S S T I T R 1911 ] "

¢

o s TR TS RIS A TS T VYR IT A 1T 14 (118113
(AT [T T 1418 wmus s s ot s

1111 ue
uu 12831400
1 neuon

)M RAID 25K 1K) TUIMM UM

L] 1491 F17473
11313 N0
ase Wee1dTaIR

A3 2004 0°) SLIR0D 041 AL J0 358 1S5LL A1IVIAMAD

MY mod moed 140 mol e e wmnd 17073

4500 N0 S410L 1500 M40 SdIWA SAS0D WO S&lEL 150D RO gd1EA 350D ¥34O
AN Tvamar 6g-02 nai
PLILITY S BT aisiie

S4500 JNIATUNA0 TRNIANL QN SAIQS 10D AAIKNAZA0D
Januns 251 ann

miol

fdu 25524 40 1ROOLIND €AY K01LV0Y

Ll el atm ol g Lata: Y aesi 301410800 801410000
gusin

A=37




" '
_ i ]
" '

oot eetst

| IO TS
8 LS

01 LEtst

0e'ees e
0SS L

_ 0o
0e s
_ W

LN LLest

, TR IS ITE ]
, TS 1T

s st

0I‘ns
0es s

LI 1 w04

YN0 sam
. WA ey
Ny Bune

[

o
"

W'

weg
TR

we'ees

W'
TIR{Y

1M

Wi

NHTH
Hy'ts

TIN{IH]

Hne'ns
(11§11

0l

450 §2d0
05-00 s

b1 1Y

"
11148

utl

11
(1143

14411

1084
1143

seeLl

"
(114}

ok

"

"
(1}

114103
(11831

TTNTIH

(1141}
0w

0ueeets

(TTN 13
1M ]

404

S418l 54500 2140

1l

41 3731 01 ¥l

] " ] ' 104
[} " [ ] 13 J WIAN0
' " ] 1 ' LU ) ERT T

(5114 o1) avas S30081K 89 3 2004

L 3014 5118 350 10D 100014 125528 GRAMOLDN

18 S 1 1A 1T S T4 wrises L8

(1313 WML Ak (NSO LTS '
(1111 (116 TT I 31T (1117 I 1113
(52700 ) 104080 SMUMRIN ¢

N1I82N%0D
LU TR ) T
W 2004 071 3610 BAIA 250 10D 193M3J UL

(1751 S TS T I 114 wses {71
1§18 WS aen I NE LTS RL{E] IS
s 1 TR TIT WOt ust nRiBLN

A% 1004 071 X014 24%R030T X218 20D VNA2934 3M4 40 3

R TRIT 1

[ITH 11 s 1 11
H 0 St (1344 1] TINGI
H "nes ] (1]8] ‘ nwunLn

(SEYIN 8T 104v22 SHIAQIN 09 4 3004 079 *2013 2418 350 230D AN LTI ]

st aec'tss et IR THINTE(4 el
11313 0B 'e0s ik BHCEE (686 (LI BH TN
nis [T 1T I 19T 119447 3 C111 neunLN

{ST0K §) TMAVRL SEAQNIN 00 A0 1004 4°% 3900 LIA 250 40D INANNd USEAL

L 2R S [T T I T4 S | XTI 1118 A0
(1§13 TR O IL]S 0 o MANA0)
s 0nrnt e T3 2 1243 1oL

S 1004 079 524000 OM) M3 40 3SR 105534 BALTIANAD

kL U7 mol ok 0404 19800

85534 40 13020410 €87 BO1INX0)

5410 1503 Mad0  Sa1Ms 1500 mad0 s
Laesl | aval 801816803 20111010)
ORISEIS amlLsilg

Q3nR140D LU¥NRAS 152 $NVR

A-38




o L]
" ’
o L]

Qs st

T 1
0o L

W st

WS oL
ne'ss L

”K-1u N0

4500 10 sdu

MARNY  VANRY
LU P

1]
"

weiees

TN}
T M1]

gee'cets

[ITNTH
0w

ok

1500 3140
05-01 3181 #1

“ ¢ " ] p 10

" L o L]

o ] o ‘ nRuLN

(S37IM 1} 124NR SBAQNIN 0% :4°X 3004 978 -3Q14 BAIB 350 2AD VRGN ASSLA €RIMOMNE

L 000°8015  86IST

LT ]S oS e
(1413 MRS

sl

or’asts aeist

IS TIN {1313
(1441 Wrless s

1403

sd1al £1500 d0 sdIML
§Lasl ol il

wied Mol

N1400D 1ETNNNS

WL'LS  SEELT  aal'ses  selcl ma
TINIS I I3 ] TN ILYS 0II03HN0D
TN T 11 0y st MouLN

{S3TIM §) ATEL SAAONIN OC AWM 1004 ¢°8 3413 NAIA 258 10D TURGM WSSU

oL'tes  seeer  aLtsat meaed e
T IS 1S TN IL TS 01203440
wi'nd el $ss  ause TNMHLLU

R 2004 §°9 3B300F 033 SNS 40 33A UL SAIAVIANAD

el UK 0l i

2500 1140 41U 4500 MRdO Ay 25534 40 1809131 4AT M014N201
1aval 1 M8L 201110800 30R410H0D
S8LSIIE 2l

{

A-39




g
4

IS I [T T A TR Y A TR (1)

WHIALE AN MaETLS ee'els
I A T I A T T T I T TR (1

(601 'T28) (800°028) a0’ 1L8) Lont'sis)

(002°€16) Loal’c1$) (as0’c1s) (one'als)
(002081 (onl’ss) Con'es) (aat'ss)

I N I (I I TR (LA T I KAL)

N N I T T T A T T TR I
LT E O T TR T L TR Y R 1]

W07 L (] 1

$20100038 4500 9814V8240
L LRI EEN L@ LTI

' '] 114 ms oas’us
" 1113 I 1 I TTN H )
T3 #5914

(S3UK 01) 134000 SXIARIN 89 3610 A1 23R LD TTUSANJ WSSNL €LIMANY

ICOLS eaI'GNIs aaL'nais amrirent neL‘Les

0we'ers O A O T I IO T TR 11
N N T e S T Y R TR R R

4815 ol e3ame0d 81 LN /1 !

el

gLInI} T LE)
NRUnLM

ma
o
MILINN0) <
WeiltIR < ¥

{S220M §) TDATEL SRIONLH 8C 014 RE1B 350 24D VNRNORA 14SSE4

OOL'CEIS aelaats ms'cr

I I T T N A T T TR T | 1 01)
I T A A TR A I T

N} 1N}

1 1
LK
uusin

4503 J214Y3240 FISVIETA TNRZNT 2OVINLY

Snldnanniar o syl

n

1nanu

nevis aas

104

T0aNN0)
Ms0iiranons

S1A00N 082 315 40 AN TR5STA 3ANIVIAN

5524 40 13033310 ey 20141201




¢

TR ST ET T LT LI T ITITT DL T ITTD T IT Imw - If LT IS P PR iy Tp———.

TABLE 27

GOVERNMENT CUT CHANNEL

STRUCTURAL ALTERNATIVE AVERAGE AVERAGE NET BENEFIT
ANNUAL ANNUAL BENEFITS TO COST
BENEFITS COSTS RATIO
ALTERNATIVE 1: 5.0’ .CHANNEL $15,300 $17,300 ($2,000) 0.88
ALTERNATIVE 2: 6.0’ CHANNEL $20,000 $19,000 $1,000 1.05
ALTERNATIVE 3: 7.0’ CHANNEL 20,400 $20,300 $ 100 1.00
ALTERNATIVE 4: 8.0’ CHANNEL $20,400 $21,200 ($ 800 0.96
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RESOLUTION

_WHEREAS, the Mobile County Cofmmission has an
interest in waterways around Dauphin Island for their use by
the commercial and residential boaters of this County; and

WHEREAS, the Corps of Engineers has thHe authority
under Sectlon 1070 of the River and Harbor Act of 1960 to
study improvements to these waCers;

NOW THEREFORE, BE IT RESOLVED, that the Mobile
County Commission does hereby support a two phase study of
the requirement for an additional two (2} feet of depth in
the so-called "Government Cut' channel at Dauphin Island;

BE IT FURTHER RESOLVED, that the County Commission
hereby appoints the County Engineer as its representative to
work with the Corps of Engineers in all phases of this
study.

ADOPTED this AU~ day of January, 1988.

W. C. HELVESTON, ADMINISTRATOR

Aocoun 2o o aas




T JAMES L. “Jin" MASON, PRESIDEINT
SAMUEL L. JONES, COMMISSIONER
( VILLIAM J. “BILL” MENTON, COMMISSIONER

™.

g

W. C. HELVESTCN
ADMINISTRATOR

DOUGLAS L. MODLING
DePUTY ADMINISTRATOR

MOBILE COUNTY COMMISSION

POST OFFICE BOX 1443 .MOBILE. ALABAMA 38633 -
TELEPHONE (20%) 690-880% FAX (20%) 690.4770

October 25, 1989

Mr. M. C. McClure IV

Chief, Planning Division

Mobile District Corps of Engineers
P. O. Box 2288

Mobile, AL 36628-0001

Re: Coastal Section
Dear Sir:

Flease be advised that the Mobile County Commission is willing to act
as the non-Federal sponsor for the proposed modifications of the Ft.
Gaines Channel, Dauphin Island, AL. While we understand that there
is no financial obligation on our part at this time, but that
financial obligations will be created upon the signing of the Local
Cooperation Agreement, we have budcsted in our FY 89-90 Capital
Improvement Program, $29,000 dedicated to this project.

Please advise should additional information be necessary.

Yours very truly,

MOBILE NTY COMMISSION
7
/)fc«é s 772

J)\ME/s MASON REZIDENT

"SAMUEL L. JQNES quMISS$QNER

ENTON, COMMISSIONER

/egw

Copy: Joe W. Ruffer, County Engineer
B-1-2
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DEPARTMENT OF THE ARMY

MOBILE DISTRICT. CORPS OF ENGINEERS
‘P.O.BOX 2288
MOBILE. ALABAMA 36828-0001

Novertber 28, 1988 i
REPLY TO ;
ATTENTION OF- !

Western Basins Section

an

THIS IS YOUR INVITATION
This is to announce a public workshop to discuss the current and
future ‘navigation studies £or deepening the Fort Gaines Channel :
camonly called "Government Cut Channel”. The workshop will be held: !
wednesday, December 7, 1988
7:03 ~ 9:00 2.M.
Pauphin Island Civic Center

Pahin Island, Alabama

We WILL DISCUSS

The Water Resources Development Act of 1386,

o
o) Study Histerv and Continuing Autheoriczy.
o] Navigation Pracliem.
{ o} Scope ¢f Srudy
- Eccnonic/Envirormental Assessment ‘Ingineering
~ Local Cocperation Agreement
- Prcoect Cost Sharing
WZ WANT YOUR H=Z2
We have initiated a reconmnaissance phase stuldy for modificatieon of

the Federal projec: and we need your participation zt the meeting Tt
provide data on the problem, alternative you prefer, and cooperaIion
while we work in your area. We hope to clarify the planning process
for this type of project, and respond to any questions you may have.

We ask that you attend and advise your neighbor of this meeting. If
you cannot attend and feel that your information or views need to be
brought to our attention, send written material to Mr. Joe Ruffer,
Mibile County Encineer at Post Office Box 1443, Mobile, Alabama
36633, or to us as follows: U.S. Army Corps of Engineers, ATIN:
CESAM-PD-FW, P.O. Box 2288, Mobile, AL 36628-0001. The study
manager is Mr. Charles Owens and he can be reached at (205) €94-3874.

C
g 2 e
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r;uauc INFORMATION FACT SHEET

SUMMARY OF DECEMBER 7, 1988 PUBLIC WORKSHOP

Fort Gaines Channel
DAUPHIN ISLAND, ALABAMA

|

US Army Corps JANUARY 1989
of Engineers
Mobiie Digtnet

DEPARTMENT OF THE ARMY
U S ARMY ENGINEER DISTRICT MOBILE

P O BOX 2288

MOBILE. ALABAMA 36828-0001

OFNCIAL BUSINESS
PENALTY FON PRIVATE UBL 300

CESAM-PD-FW

(Fr.Gaines)

B-2-3
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. PUBLIC PARTICIPATION INFORMATION FACT SHEET

PURPOSE (& THE FACT SHEET

The studies of the Fort Gaines channel at Dauphin Island are being
canducted under authority provided in Section 107 of the River and Harbor
Act of 1960, as amended. The Mobile District, Corps of Engineers,
conducted a public workshep at Dauphin Island Civic Center on Dauphin
Island, Alabama, on Decemper 7, 1988, to discuss that study. In the
annouricement of the workshop, participants were provided a list of items
to be discussed. Approximately 50 pecple attended the workshop. There
was aczive participation by those in attendance during the question and
answer period, which resulted in a better understanding of the concerns
and desires of the area residents, special interests, and property owners
of the area.

This fact sheet has been rropared to record what we heard at the workshep
and what we said. It provides a sumary of camments and questions and the
responses we gave. It also gives same information on the reporting
schedule.




-

SQMARY CF DISCUSSIONS

The following is a summary of the coments and questions that were
expressed and the responses as provided by letter and at the workshep:

o Is project cost sharing still in effect?

- Yes, the Water Resources Development Act of 1986 requires that for
general navigation proijects, a nen-Federal sponsor make a cash
contribution of 10 percent of the project cost curing the constructicn
period in addition to having provided all lands, easement, rights-of-way
relocations and dikes for dispcsal areas (LERRD). The sponsor is also
required to provide another 10 percent of the general navigation features
of the project in cash over a period nct to exceed 30 years. Tre value of
fERRD can be credited tcward the 30-year cash payment.

o wWhat do you mean when you say 10 percent cash contribution be
provided by a non-Federal sponsor?

- In the past the Corps has constructed general navigation prolects at
Federal expense after the local sponsor furnished the lands and certain
other works, but now a cash contribution of 10 percent of the first cost
of construction is required for channels in the Fort Gaires depth range.
This cost must be provided during project construction. The additional 10
percent cash payment over 30 years would be less the value of LERRD.

o How long will it take to do the reconnaissance phase study?

- It will take approximately 12 menths from study initiaticn which
started in September 1988 to campletion for the reconnaissance phase. If
further studies are indicated, which will take about. another 18 months,
the non-Federal sponsor will be required to provide 50 percent of those
additional study costs. That phase of the study, if favorable, would
result in a Definite Project Report.

B-2-5




o Whet is the cost for deepening the channel?

- Our very preliminary investigations indicate the cost for deepening
the channel would be about $62,000. That ‘cost is subject to change when
detailed studies are made.

o After the project is carpleted who will maintain it?

- The Federal goverrment will be responsible for construction and
maintenance of the project.

o The deepening of Fort Gaines channel (Government Cut) dees not
remove the shoal that exists just around the northern neck of the
channel. When will this shoal be removed?

- The shoal area both within Goverrment CQut and extending arcund the
neck of the channel will be removed and the material will be used to close
Pass Drury. This work is anticipated to begin during February 1989.

o what does the City of Dauphin Island need to do to get the channel
deepened?

- At this time, there is nothing the city need do. However, as the
study nears campletion the city may need to get with the Mobile County
Camission, now acting as sponsor, and insure that the local requirements
are met. These include providing a letter of intent stating their support
for modifying the channel. We will need this letter of {ntent for our
final report. Also, a draft Local Corporation Agreement between the
Federal Government and the non-Federal sponsor must be coordinated and

provided with the report.
o When do we sign the Local Corperation Agreement?

- The Local Cooperaticn Agreement must be signed when the project
doaument is approved and immediately prior to project const._v:uction.

B-2-6
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o W0 is responsible for maintaining the 7-foot Dauphin Island Bay
channel?

- The State of Alabama, represented by Mr. Hugh Swingle, the Director
of Marine Resources Division of the Alabama Department of Conservation, is

responsible and has been maintaining the channel at 6 feet.

o If the Government Cut is deepened, who will be responsible for
maintaining it since the Corps does not keep the existing channel
maintained?

- The last mainterance dredging ccntract on the Goverrment Cut was
September 1987, Due to the cpen Pass Drury, depths were not maintained
very long. This should be improved with the closure of Pass Drury. When
the channel is deepened the Corps will still be respensible for
maintaining the project.

o Who is responsible for maintaining the Aloe Bay (Village Channel)
and when was it last dredged?

- The Corps of Engineers is responsible for maintaining the channel.
The channel is dredged as needed or upen request. The last time it was
maintenance dredged was January 1977. This is ue largely because the
dredged material cannot be disposed in cpen waters because of
envircrmental restricticns. Further, a lecal sponsor has not been
idercified to provide suitable disposal areas for the project and
therefore has not been dredged recently. )

o0 When will Pass Drury be closed?

- The advertisement date for the proposed closure work was Decenrber 6,
1988, and the bid opening date is set for January 19, 1989. Work is
anticipated to begin during February 1989. Work should take approximately

1 month to camplete the closure.

B-2-7




o wWill the closure of Pass Drury protect the Dauphin Island Bay area
from hurricane surge?

- No, it would delay the onset of the surge, but the maximum height
would be the same. The water would came around from the north side of the
island. '

o0 How will the Pass be closed?

- The Pass will be closed with the material dredged from the Dauphin
Island Bay end of Govermment Cut,

0 Why doesn’t the Corps riprap Pass Drury instead of closing it with
the dredged material (sand) which is subject to blewout again?

- We considered doing same structural modification in the Pass to
prevent shoaling in the channel. However, that property belongs to the
Department of the Interior as part of the Bon Secour National Wildlife
Refuge. We consulted with them and was informed that a structural
modi fication would not be acceptable under the Coastal Barrier Resources
Act of 1982. The decision was made by the Department of the Interior to
restrict any structural measures other than filling the shoreline to
preexisting conditions.

o0 Can land owners put a slip to their private lot off the Goverrment
Qut?

- Yes, this would require a permit action. Criteria for a slip to
private property are: it must be less than S0-feet landward, it must have
less than 300 cubic yards of dredged material, and it cannot exceed the
depth of the existing channel. For more information on permits or State
application fees contact Mr. Davis Findley of our Permit Section at
205/690-2581, or Mr. Brad Gane of the Alabama Department of Envircnmental
Management at 205/479-2336 respectively. Further, if the slip require an
environmental impact determination the Corps can make the determination at

the landowner’s expense. B-2-8
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FUTURE ACTIONS

As you know, we have initiated the Reconnaissance phase study cn improving
the Fort Gaines channel. We need your cooperation while we work in your
area. The reconnaissance phase study is scheculed to be carpleted in
Sectamber 1989. Ar that time, the local sponsors financial capability
will be assessed and they will be required to provide one half of any
addirional study costs if further study is indicated.

Thank you for your participaticn in the workshcp. A special thanks also
to the Mayor and City Council, and the Property Owners Association for
hosting the workshep. If you have any Surther questions concerning this
study, you may call che Stucdy Manager at (205) 694-3874 or write to the
address shown belaw,

Charles Owens

U.S. Army Corps Of Engineers, Mobile
ATIN: CESAM-PD-EC

Post Office Box 2288

Mebile, Alabama 36628-0001
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U.5. Perest service

Departaent of gricuiture

1720 Peachtree Road, Suite 720
itlaata, G2 3N

Nr. fobert Stern

Divisioa of NEPA Mffalrs 10
Dept. of Baerqy 5
Roon {GHIS

1000 [edepeadence dvenee, 8.1,
Yashington, DC 20585

Regional Adsinistrator

Dept. of Housing & Urban Devel.
Richard B. Russell Building

75 Spring Street, S.W.

Atianta, GA 30303

field Supervisor

Endangered Species Field Office
V.S, Fish and Mldlife Service
Jackson M3ll Office Center

300 Yoodrov ¥1lson Ave,

Surte 3185

Jackson, XS 39213

Secretarial Representative
Departaeat of Traasportation
Surte 515

1720 Peachtree Road, X.V.
Atlanta, 64 30309

Regional Drrector

Federal Ratlraad Adanistration
3400 Whipple Street

East Point, GA 30044

Environeental Protection Agency
Ecological Reviev Office

345 Courtland Street, N.W,
Atianta, GA 30365

Regional Director

Faderal Esergency Manigesent
Agency

Sulf 01l Building, Suie 664

1375 Peachtree Street, M.E,

Atlante, 6A 30367

Director
0ftice of Bcoleqy aMd Cotservatin

Jatlonal oceanle ad dtmspheric saia.

Oepartaest of Comserce ¢

Roon 5813 (PP/3C) {

14tk aad Coastitution dve., 1.1,
faskiagten, OC 20234

Departoent of Bealth ¢ Trman Service
U0 Indeperdence dve., 5.9, 1
Tashiagtor, OC 28281

Director

0ffice of Eaviraasental Project
Reviev

Dept. of the Intertor 12

Roos 424} 6

18th and C Streets, M.,

Washington, DC 20240

Nr, Larry Goldsan

field Supervisor

U.S. Fish & Wildlife Service
Post Qffice Draver 1130
Daphne, AL 36526-1190

Cosmander

3th Toast Suard district 2
Hale Boggs Federal Building 2
500 Caap Street

Nev Orlzans, L4 70130

Reqronal Admnistrator

Federal Highvay Admnistration 2
Departaent of Transportation 2
1720 Peachtree Road, N.¥.

Sutte 200

Atlanta, 6A 30309

Sheppard X, Maore, Chief
Environsental Reviev Section
Eavironsental Protection Agency
345 Courtland Strest, N.E,
Atlanta, GA 30265

Regional Adeinistrator

Seall Business Adsinistration
1375 Paachtree Street, N.£.
Atlanta, 6A 30367

1ev Orledns dred wather
Service rorscast 0fflce

120 01d Spanisk trall

Slidell, Lk 10458

Regiona] Director
Dept. of Tealth & Husan Services
181 Narietta Yovers, Saite 1502
Ltlaate, 61 3303
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United States Department of the Interior g
FISH AND WILDLIFE SERVICE —

P.0. Drawer 1190
Daphne, Al 36526

January 29, 1930

District Engineer

U.S. Army Corps of Engineers
P.O. Box 2288

Mobile, AL 36628

Dear Sir:

In accordance with the Letter of Agréement between our agencies for Fiscal
Year 1989, the Fish and Wildlife Service (Service) has completed this final
Fish and Wildlife Coordination Act Report relative to the Navigation
Improvements at Government Cut, Dauphin Island, Alabama. The report
assesses the effects of the proposed project upon fish and wildlife
resources and identifies design modifications to minimize resource losses.

Our report has been prepared under the authority of, and is submitted in
accordance with provisions of the Fish and Wildlife Coordination Act (48
Stat. 410, as amended; 16 U.S.C. 661 et seq.).

Sincerely yours,

Sy L

Field Supervisor
Enclosure

cc: EPA, Atlanta, GA
NMFS, Panama City, FL
ADCNR, Montgomery, AL
ADCNR, Spanish Fort, AL
ADCNR, Dauphin Island, AL
ADEM, Montgomery, AL
ADEM, Mobile, AL
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FISH AND WILDLIFE COORDINATION REPORT
on
NAVIGATION IMPROVEMENTS
at

GOVERNMENT CUT, DAUPHIN ISLAND, ALABAMA

GRSy

Submitted to:

U.S. Army Corps of Engineers
Mobile, Alabama

o

e

Prepared by:
Celeste Y. South

U.S. Fish and Wildlife Service
Fish and Wildlife Enhancement
Daphne, Alabama

January 1990
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PROJECT DESCRIPTION

The Mobile District Corps of Engineers (Corps) is presently conducting
studies to determine the need, feasibility, and associated impacts of
improvement of navigation in the Government Cut channel in Dauphin Island
Bay, Alabama (see Fig. 1). The project is being studied under provisions
of Section 107 of the River and Harbor Act of 1965, which authorizes the
Corps to undertake studies related to the improvement of navigation and to
construct improvements if economic justification exists.

e

The study has considered two disposal alternatives and six channel depth
alternatives. Figure 1 shows both the primary and secondary disposal

area. Table 1 shows the six channel depth alternatives. The preferred
plan would involve the deepening of Government Cut from its existing 4 feet
to 6 feet from Pass Drury south to Billy Goat Hole for a distance of
approximately 4090 feet.

Approximately 17,258 cubic yards of sandy material would be disposed of in
an upland beach area located on Dauphin Island. This designated spoil area
extends from the jetty located at the extreme south end of the island to a
point on Little Dauphin Island 2,000 feet north of what was formerly Pass
Drury and 150 feet into the water. Continued use of this beach nourishment
area is also proposed for future activities. The alternate disposal area
is located at the eastern tip of Dauphin Island. Both disposal areas are
previously used and approved disposal areas that are utilized in
conjunction with the routine maintenance of the Dauphin Island Bay
navigation project. Dredge material from maintenance activities will also
be placed along this same area. The project sponsor is the Mobile County
Commission.

AREA SETTING

Government Cut is a man-made navigation channel that connects Dauphin
Island Bay to Mobile Bay (see Fig.l) and, as such, is a tidally influenced
waterway. Government Cut is approximately 4,090 feet long and has a basin
width of 40 feet. It is currently maintained at a depth of 4 feet
throughout its entire length.

The northeast bank is characterized by marsh areas which extend to Billy
Goat Hole. The northwest bank is a sandy upland area with an expandlng
marsh located on the Cut side of the hank.

WETLANDS

Fish and Wildlife Service (Service) Definition

Typically, wetlands are lands where hydric saturation is the overriding

factor in determining the nature of soil development and the types of

floral and faunal communities inhabiting the terrain. The Service defines

wetlands in its Classificatinn of Wetlands and Deepwater Habitats of the

United States as "...lands »wransitional between terrestrial and aquatic

systems where the water table is ususlly at or near the surface or the land .
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DEPTH

ADVANCED
MAINTENANCE

ALLOWABLE
OVERDEPTH

CHANNEL
WIDTH

NEW WORK
QUANTITY

ANNUAL
MAINTENANCE
QUANTITY

50-YEAR
MAINTENANCE
QUANTITY

Table 1

The Analyzed Alternatives for the Depth of
Govermment Cut Project, Mobile County, AL

5 5 6 6 7 7

1 2 1 2 1 2

1 1 1 1 1 1

40 40 40 40 40 40
1,118 2,613 9,930 17,258 17,258 25,447
1,120 1,120 1,120 1,120 1,120 1,120
56,000 56,000 56,000 56,000 56,000 56,000

|

All depths gliven in the above table are in feet and the plane of
reference is Mean Lower Low Water (M.L.L.W.).

Channel width {s given in feet and refers to channel bottom

width.

All quantities are given in cubic yards and are reported as in
situ yardage (no bulking factor has been applied).
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iz covered by shallow water." (Cowardin, et al. 1979). Additionally, at
leagt one of the following characteristics must be applicable to an ares in
order to be classified as a wetland: 1) at least periodically, the land
supports predominantly hydrophytes; 2) the substrate is predominantly
undrained hydric soils; and 3) the substrate is nonsoil and is saturated
with water or covered by shallow water at -some time during the growing
season of each year. The following section discusses the type of wetland
found with the study area.

Estuarine Emergent Wetlands

In general, the estuarine system consisis of deepwater tidal habitats and
adjacent tidal wetlands that are usually semi-enclosed by land but have
open, partly obstructed, or sporadic access to the open ocean, and in which
ocean water is at least occasionally diluted by freshwater runoff from the
land (Cowardin 1979). In the Dauphin Island erea, tidal marshes are
dominated by the plant species Juncus roemerianus and Spartina
alterniflora. These marshes and nearby waterbottoms are an integral and
valuable part of the Alabama estuarine system. This system provides vital
spawning, nursery, and feeding habitat for a major portion of the marine
and freshwater finfishes and shell fishes that inhabit the Alabama coastal
zone. The detrital material produced in the estuary is a major food item
of many marine fishes and lower food chain organisms.

The assemblages of organisms within an estuarine system range from fresh to
marine in character with the estuarine environment often encompassing
vigorously flushed to somewhat stagnant waters. The hydrologic conditions
of an estuary influence the circulation, storage, and recycling of organic
materials and nutrients which help assure a perpetual supply of ingredients
to maintain high levels of biological productivity. The hydrology of
Alabama’s estuarine system is governed primarily by discharge of fresh
water, tidal movements, and currents (Chermock 1974). Winds also influence
the hydrological characteristics of the estuarine system.

Marshes also provide habitats for many plant and wildlife species. In
addition, they buffer storm surges, stabilize shorelines, and filter upland
runoff.

Aquatic Resources

Alabama’s marine fisheries industry is one of the most important natural
assets rf the state and its success is directly related to the health of
the estuarine system. Both the commercial and sport fishery significantly
contribute to the economy of the Alabama coastal area.

The major commercial fishery categories are shrimp, crab, oyster, and
finfishes; however, shrimping is econcmically the most important commercial
fishery in Alabama ( Heath 1979). The shrimp industry accounts for almost
91 percent of the retail value of all the commercial fishing in the State
(U.S. Department of Commerce et al. 1979).

Public oyster reefs in Mobile Bay and Mississippi Sound cover over 3,000

acres. Most of these reefs are in the southern half of Mobile Bay. The
major reefs include Klondike, Whitehouse, and Cedar Point (Fig. 2). Over
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90 percent of the oyster landings come from the Cedar Point Reef (Eckmayer
1979). The commercial oyster fishery in 1976 provided $1.5 million at
dockside and $6 million at the retail level to the economy of Alabama (U.S.

( - Department of Commerce 1979). A significant economic loss has resulted

— from over 70,000 acres of waterbottoms being closed to oystering in the
upper bay because of pollution. Sand Reef, one of the southern-most oyster
reefs in Mobile County, was once the most productive reef in Alabema
(Ritter 1896). The historical western boundary of Sand Reef lies in close
proximity to Little Dauphin Island (Fig. 2). While this reef has not
produced sizable oysters since 1985, the potential still exists for it to
be an important commercial shell fishing area.

According to Swingle (1971), 233 species of fish occur in Mobile Bay.
Mejor marine fishes that depend upon the estuarine watersg of Mobile Bay
during some period of their life and are of commercial importance in
Alabama include: Atlantic croaker (Micropogonias undulatus), spotted
seatrout (Cvnoscion nebulosus), sand seatrout (Cynoscion arsnarius),
southern flounder (Paralichthys lethostigma), spot (Leiostomus xanthurus).
gulf menhaden (Brevoortia patronus), and striped mullet (Mugil -cephalus).
Lazauski (1987) indicated that Alsbama’s marine recreational anglers spend
approximately $75 million annually, a significant portion of which relates
to Mobile Bay.

ENDANGERED AND THREATENED SPECIES

In Table 2 are listed the federally listed endangered or threatened
species expected to occur in or near the project area.

. { To be in compliance with Section 7, the Corps has initiated consultation
with the Service. Even if no adverse effects on endangered or threatened
species are expected, their interest should be given full consideration
during project planning. Some species are currently under status review
and could become listed during the project construction period. We
recommend the Corps stay informed on the status of these species.

EVALUATION METHODOLOGY

Evaluation of the impects of this project on fish and wildlife resources in
the project area and development of the proposed mitigation plan are based
on the best professional judgement of Service biologists. That judgement
is based upon field inspections of the project area, review of pertinent
literature, and professional experience.

To ensure consistent and effective recommendations for mitigating the
adverse impacts of land and water development on fish, wildlife, and their
habitats, the Service has established a Mitigation Policy (Federal
Register, Vol. 4, No. 15, January 23, 1981). Within the policy there are
four Resource Categories (Table 3) that are utilized to indicate the level
of mitigation recommended.

For the Government .Cut Navigation Project, the Service has categorized the
channel bottom that will be dredged as Resource Category III.

B-4-9
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Table 2

Federally listed species in the project area

(EzEndangered; T=Threatened)

Species

General Distribution

Mammals K
Manatee, Florida (Trichechus manatus) - E
Panther, Florida (Felis concolor coryi) - E
Whale, right (Eubalaena glacialis) - E
Whale, finback (Balaenoptera physalus) - E
Whale, humpback (Megeptera novaeangliae) - E
Whale, sei (Balaenoptera borealis) - E
Whale, sperm (Physeter catodon) - E

Birds
Eagle, bald (Haliaeetus leucocephalus) - E
Falcon, Arctic peregrine (Falco
peregrinus tundrius) - E
Pelican, brown (Pelecanus occidentalis) - T
Plover, piping (Charadrius melodus) - E
Warbler, Bachmann’s (Vermivora bachmanii) - E
Woodpecker, ivory-billed (Campephilus
principalis) - E
Woodpecker, red-cockaded (Picoides
dendrocopos borealis) - E

Reptiles
Alligator, American (Alligator
migsissippiensig) - E
Snake, eastern indigo (Drymarchon
corais couperi) - T
Turtle, Kemp's (Atlantic) ridley
{Lepidochelys kempii) - E
Turtle, green (Chelonia mydas) - T
Turtle, hawksbill (Eretmochelys imbricata) - E
Turtle, leatherback (Dermochelvs coriacea) - E
Turtle, loggerhead (Caretta caretta) - T

B-4-10

Coastal waters
Intire state

Coastal waters
Coastal waters
Coagtal waters
Coastal waters
Coastal waters

Entire state

Entire state
Coast
Coast
Entire state

South, W. Central

Entire state
Coastal plain
South

Coastal waters
Coastal waters
Coastal waters
Coastal waters
Coastal waters
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Table 3

Resource categories for determining levels !
of mitigation requirements §
3

Resource

Category

Designation
Criteria

Mitigation
Goal

IT

{ 111

IV

Habitat to be affected is

of high value for evaluation
gpecies and is unique and ir-
replaceable on a national basis
or in the ecoregion section.

Habitat to be affected is of
high value for evaluation
species and is relatively
scarce or becoming scarce

on a national basis or in
the ecoregion section.

Hobitat to be affected is of
high to medium value for eval-
uation species and is rela-
tively abundant on a national
basis.

Habitat is of medium to low
value to evaluation species.
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No loss of existing

‘habitat value.

No net loss of inkind
habitat value.

No net loss of habitat
value while minimizing
loss of in-kind (
habitat value. ;

Minimize loss of ;
habitat value. '




The beach area to be affected by the project has been classified as
Resource Category III. This area is valuable due to the avian habitat it
provides.,

PROJECT IMPACTS

Specific Impacts

Deepeﬁing waters for improved navigation will temporarily eliminate benthic
organisms. The dredging operations will also produce a temporary increase
in turbidity levels within the project area.

Endangered and Threatened Species

Federally listed endangered and threatened species are identified in

Table 2. Of those species identified, only the piping plover is likely to
occur within the project area. According to Zivojnovich (1987), the piping
plover winters in the Dauphin Island area on the wet beaches to the north
of this project and, as such, the project is not expected to have an
adverse effect on this species (Fig. 3).

Coastal Barrier Resources Act

The Little Dauphin Island is part of the Coastal Barrier Resources System
and as such requires consultation under the Coastal Barrier Resources Act
(CBRA) (16 U.S.C. 3501 et seq.). These comments are made pursuant to
Section 6 of the CBRA. The purpose of the Act is to minimize the loss of
human life; wasteful expenditure of Federal revenues; and damage to fish,
wildlife, and other natural resources associated with coastal barriers. We
concur with the Corps that the use of the dredge material as beach
nourishment will help stabilize those portions of Dauphin Island and Little
Dauphin Island. We also concur that the deepening of the channel
represents maximum maintenance and not new construction.

Therefore, it is our conclusion that this proposed action is exempt under
Section 6(a)(6) and Section 6(a)(6)(G) of the CBRA and is consistent with
the purposes of the Act.

DISCUSSION
The Government Cut Project, as proposed, would have limited impacts on
aguatic and terrestrial fish and wildlife resources. With the worst case
scenario implemented as seen in Table 1, the impacts would still be
negligible.

A primary factor determining the degree of impacts is the time of year
dredging is conducted. Dredging is most damaging when conducted during
peak spawning and migration periods (spring and early summer) and colonial
seabird nesting periods (April 1 - September 15). The loss of benthic
organisms and increased turbidity levels is expected to be minor and
temporary so that no compensation requirements are deemed necessary for
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aquatic impacts. Congtruction can be scheduled to avoid conflicts with
colonial nesting seabirds.

CONCLUSIONS AND RECOMMENDATIONS -)

Implementation of the Government Cut Project would not have significant
impacts on fish and wildlife resources in the project area. This office
has conferred with the Bon Secour National Wildlife Refuge and has
determined that the Service has no conflict nor does it anticipate any
problems relating to fish and wildlife resulting from the deepening of
Government Cut. However, there are modifications of the proposed work
that, if incorporated into the project, would further reduce these minor
impacts. -

The Service recommends the following modifications be incorporated into the
proposed project and its construction:

1. Dredge during the winter months (December - March) at
which time aquatic resource spawning, migration, and
colonial seabird nesting activities are lowest.

2. Monitor disposal activities sc that output and settling
rates protect against an incident of over disposal and
possible movement of dredged material into sensitive
areas.

REFER TO PAGE EA-10 FOR MDO RESPONSES
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f \ _ UNITED STATES DEPARTMENT OF COMMERCE .

: s . National Oceanic and Atmospheric Adm
\M' / . NATIONAL MABINE FISHERIES senv%e.m inistratien

Southeast Regional Office
9450 Koger Boulevard
St. Petersburg, FL 33702

April 28, 1989 F/SER23:TAH:td

Mr. Curtis M. Flakes

Chief, Coastal Environment Section
U.S. Dept. of the Army

Mobile District, COE

Post Office Box 2288

Mobile, AL 36628-0001

Dear Mr. Flakes:

This responds to your April 18, 1989, letter regarding the proposed
maintenance dredging of Dauphin 1Island Bay channel, Mobile,
Alabama. A Biological Assessment (BA) was transmitted pursuant
to Section 7 of the Endangered Species Act of 1973 (ESA).

We have reviewed the BA and concur with your determination that
populations of endangered/threatened species under our purview
would not be adversely affected by the proposed action.

This concludes consultation responsibilities under Section 7 of the
ESA. However, consultation should be reinitiated if new
information reveals impacts of the identified activity that may
affect listed species or their critical habitat, a new species is
listed, the identified activity is subsequently modified or
critical habitat determined that may be affected by the proposed
activity.

If you have any questions, please contact Cr. Terry Henwood,
Fishery Biologist at FTS 826-3366.

Sincerely yours,
@W‘?@/\

Charles A. Oravetz, Chief

Protected Species Management

Branch

cc: F/PR2
F/SER1
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DEPARTMENT OF THE ARMY
MOBILE DISTRICT, CORPS OF ENGINEERS
P.0. BOX 2288 .
MOBILE, ALABAMA 36828-0001 :
Alatama .
July 3, 1989 Ehstorical Commissicd
REPLY TO
ATTENTION OF: JuL 6 1989
Enviramental Resources
Plamning Section
RECEIVED

Mr. F. Lawerernce Qaks

Alabama State Historic Preservation Officer
Alabama Historical Cammission

725 Monroe Street

Montgamery, Alabama 36104

Dear Mr. Caks:

The Mcbile District, U. S. Ammy Corps of Emgmee.rs is considering
improvements to the Govermment Cut segment of the Dauphin Island Bay, Alabama
ravigation project. Govermment Cut is a man-made channel through the islard.

The work would entail deepening the existing channel fram the current ’
-4 feet mean lower low water (MLINW) to -7 feet mean lower low water with an
additicnal 2 feet advance maintenance dredging. The quantity of new work
material to be dredged from the chamnel is 25,000 cubic yaxds of sarnd. The
dredged material will be placed an the beach Little Dauphin and Dauphin
Islards adjacent to the project., Altemately, the material may be placed at
the eastern tip of Dauphin Island adjacent to Fort Gaines for shoreline
protection (Figure 1). Both of these disposal areas are previously used and
approved for receipt of material fram the Dauphin Island Bay navigation
chamnel.

It is our opinicn that the action will not affect significant cultural
resources and that a cultural rescurces survey is not warrented. If you agree
with this determination, please sign this letter in the space provided below
and return it to me within thirty (30) days. Should you require additional
infommaticn, please contact Ms, Dottie Gibbens at 205/694-4114.

erely,

Hugh A. McClellan
Chief, Envircament and Resources
Branch

| E:nczosure :ﬁ\/

%M&&) §-14-§7

F. LawereMme Oaks (Date)
Alabama State Historic Preservation Officer

B-4-17
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GEOLOGICALSURVEY OF ALABAMA

420 Hackberry Lane :
( . P.0.Box O DIRECTORS
Tuscaloosa, Alabama 35486 - 9780 Executive Assistant, B.L. Bearden ;
o (2053492852 Mineral Resources, W.E.Smith {
Stratigraphy & :
Paleontology.C. W, Copeland. Jr.
Energy & Coastal Geology. R. M. Mink
Water Resources, J. D. Moore
. . . Biologi . M.F. Mette
ERNEST A. MANCINI January 17, 1990 iological Resources Mettee
State Geologist
and
Oil and Gas Supervisor
Mr. N. D. McClure, IV
Department of the Army
Mobile District, Corps of Engineers
P O.Box 2288

i
*

Mobile, AL 36628-0001

Dear Mr. McClure:

P

Personnel of the Water Resources Division of the Geological Survey of Alabama
have reviewed the Detailed Project Report, Fort Gaines Channel (Government Cut) at
Dauphin [sland, Alabama. It 1s expected that deepening the channel will cause no
sigruficant effects on the water resources or hydrology of the area.

If we can be of further assistance, please contact us.
Sincerely,
James D. Moore

Chief
Water Resources Division

B-5
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION IV

345 COURTLAND STREET NE
ATLANTA GEORGIA 30385

FEB 02 jo0n

N. D. McClure

Chief, Planning Division

Mobile District, Corps of Engineers
P.O. Box 2288

Mobile, AL 36628-0001

Subject: Environmental Assessment for Navigation Improvement along Fort
Gaines Channel (Government Cut), Mobile County, AL

Dear Mr. McClure:

-

-~

Pursuant to Section 309 of the Clean Air Act, EPA, Region IV has reviewed
the subject document. Form the information provided we do not anticipate
and significant and/or long-term adverse environmental consequence of
this action and agree with your Agency’s Finding of No Significant
Impact. This assessment was made on the basis of the fact that the
impacts associated with the additional channel depths proposed would not
be materially different from those currently being experienced by the
benthic communities in the authorized channel. Further, the proposed
dredged material disposal sites, Little Dauphin Island and the beach
adjacent to Fort Gaines, were agreed upon during the initial interagency
coordination on this project.

Sincerely yours,
te - Wt \
AN, e LA
Heinz J. Mueller
Chief, Environmental Policy Section
Federal Activities Branch

~
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United States Department of the Interior &==

OFFICE OF THE SECRETARY E =

Office of Environmental Affairs - *
Richard B. Russell Federal Building
75 Spring Street, S.W.
Atlanta, Georgia 30303

FEB 15 1990

ER-90/49

Mr. N. D. McCiure

Chief, Planning Division
U.S. Army Corps of Engineers
Post Office Box 228§

Mobile. Alabama 36628-0001

Dear Mr. McClure:

The Decartment of the Interior has reviewed vour Detailed Project Report
and Environmental Assessment for fort Gaines Channel (Government Cut)
Mobile County. Alabama. .

“ne propcsed grolest s for dredging 17,258 zubic vards of materyal and the
2tacemert cf tne mater:al on disposal areas. The two oroposed disposal
5il2s nave teen used orevicusly and are currently approved for routine
mawntananie ¢f tne prolect cnaqner. Because these are €X1Sting disposal
51les. we anticipate no ago°tional adverse impact on resources as a result
:€ tne ororts2d projact.

“he Jepartment of tre Interior has ho comments on the proposed project or
the Jccument as presented. “

Thank you for the opportunity to review this document,

Sincerely yours,

A A

James H, Lee .
Regional Environmental Officer

B-5-3
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United States Department of the Interior ﬁa=_

S
FISH AND WILDLIFE SERVICE =--.

P.O0. Drawer 1190
Daphne, Alabama 36526

February 21, 1990

Curtis M. Flakes

Chief, Coastal Environment Section
U.S. Army Corps of Engineers

P.0O. Box 2288

Mobile, Al 36628-0001

Dear Mr. Flakes:

This responds to your letter dated February 13, 1990, requesting
concurrence on Section 7 of the Endangered Species Act for the
proposed navigation improvements at Government Cut, Dauphin
Island, Alabama.

Based upon our knowledge of the proposed area and the
environmental assessment which was proposed for this project, we
have determined that there are no federally listed endangered or
threatened species for which the Fish and Wildlife Service has
responsibility that would be expected to occur in or near the
project area.

Sincerely,

Larry ;. Goldman

Field Supervisor

B-5-14




o~
/
'

COORDINATION WITH OTHERS

Coordination in the form of a public meeting, telephone conversations,
written correspondence and other informal contacts has included
representatives of the U. S. Fish and Wildlife Service (FWS), National
Marine Fisheries Service, Alabama Historical Commission, various local
agencies and the public. This document was coordinated with the
Environmental Protection Agency, Alabama Department of Environmental
Management and other interested agencies and publics. These coordination
activities ensured that the proposed plan is properly designed and fully
acceptable to the agencies and the public.

Coordination with the FWS was especially important in determining the
impacts of the project on fish and wildlife resources. A field trip was

made to the project area with the FWS to analyze the habitat in the
channel and disposal areas and to determine measures that could be
incorporated into the proposed plan to reduce the owverall impacts on fish
nd wildlife resources.

A draft Fish and Wildlife Coordination Act Report was recieved which
contained fish and wildlife mitigation recommendations. These
recommendations are the same as those listed in the final Fish and
Wildlife Coordination Act Report and have been incorporated into the
recommended plan. A copy of the final FWS report is in Section 4 of
Appendix B, These recommendations and the Mobile District responses are
included in the Environmental Assessment Section of the report.




