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LETTER OF TRANSMITTAL

DEPARTMENT OF THE ARMY
OFFICE OF THE ASSISTANT SECRETARY
CIVIt. WORKS
108 ARMY PENTAGON
WASHINGTON DC 20310-0108

09 DEC 8%

Honorable Newt Gingrich
Speaker of the House

of Representatives
Washington, D.C. 20515

Dear Mr. Speaker:

Section 101(a) (11) of the Water Resources Development
Act of 1996, authorized an environmental restoration
project for the Lower Savannah River, Georgia and South
Carolina. The Secretary of the Army supports the
authorization and plans to implement the project through
the normal budget process.

The authorized project is described in the report of
the Chief of Engineers dated July 30, 1996, which includes
other pertinent reports and comments. These reports are in
partial response to a resolution adopted by the House
Committee on Public Works and Transportation on August 1,
1990.

The views of the States of South Carolina and Georgia,
the Departments of the Interior, Agriculture, and
Transportation, and the Environmental Protecti®n Agency are
set forth in the enclosed report.

The authorized project consists of diverting a portion
of the flow from the Lower Savannah River, at a point about
20 river miles above the city of Savannah, Georgia, into
the Bear Creek and Mill Creek watersheds. The project will
improve the quality of wetland and bottomland hardwood
habitats in those watersheds, which are located in the
State of Georgia. The authorized improvements include
modifying and improving the Savannah River approach channel
to the entrance of Bear Creek, constructing a small
diversion structure at the modified entrance to Bear Creek,
constructing a closure plug in the old oxbow of the
Savannah River at Bear Creek (Bend #3), and reopening and
realigning the entrance to Mill Creek at the Savannah
River. None of the improvements will have adverse
environmental impacts, or adversely impact navigation on
the Savannah River.
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The project will increase the quality of wetland and
bottomland hardwood habitats by restoring flows and
increasing the frequency of overbank flooding. These types
of benefits are not amenable to measurement using monetary
values. However, to assure that efficient plans were
developed, cost effectiveness and incremental analysis
techniques were employed to evaluate the net habitat
increases of the alternative restoration plans. The
authorized project will result in the restoration of about
1,070 average annual fish habitat units, and about 1,960
average annual bottomland hardwood habitat units over a
total of about 3,000 acres located in the Bear Creek and
Mill Creek watersheds. 1In addition, the plan will increase
by 100 percent the flow into the Bear Creek and Mill Creek
watersheds during low-flow periods. These non-monetary
benefits justify the cost of the project.

Based on November 1995 price levels, the total first
cost of the authorized project is estimated at $3,371,000.
The total project cost, including a 5-year, $60,000
monitoring program needed to assess the functioning of the
project is estimated at $3,431,000. Total Federal costs
are estimated at $2,573,000, while total non-Federal costs
are about $858,000.

The Office of Management and Budget advises that there
is no objection to the submission of the report to the
Congress. A copy of its letter is enclosed in the report.

Sincerely,

hn #< Zirschky
Acting Assistant Secretary of the Army
{Civil works)

Enclosure
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COMMENTS OF THE OFFICE OF MANAGEMENT AND
BUDGET

EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUOGET
WASHINGTON, D.C. 20303

N 20w

The Honorable H. Martin Lancaster
Assistant Secretary of the

Army for Civil Works
Pentagon - Room 2E570
Washington, D.C. 20310-0108

Dear Mr. Lancaster:

We have completed our review of the following projects, as required by Executive Order

12322:

+ Boston Harbor, Massachusetts, by letter of September 20, 1996;

» Blue River Basin, Dodson Industrial Area, Kansas City, Missouri, by letter of
October 14, 1996;

Charleston Harbor, South Carolina, by letter of July 19, 1996;

Clifton, Arkansas, by letter of June 12, 1996;

Columbia River Treaty Fishing Access Sites -- Phase 11, by letter of July 23, 1996;
Long Beach Island, New York, by letter of April 30, 1996;

* Lower Savannah River, South Carolina, by letter of September 17. 1996.

Our review concluded that your recommendations for these projects are consistent with
the policies and program of the President. The Office of Management and Budget does not
object to your submitting these reports to Congress.

We note that these projects have been at OMB for review beyond our normal review
time. We regret any difficulties that this extended review time might have created. We are
taking steps to improve the timeliness of these reviews to help the Corps and the local sponsors.

Sincerely.

T.J. Glauthier

Associate Director

Natural Resources,
Energy and Science



COMMENTS OF THE STATE OF SOUTH CAROLINA

Htate of South Cacolina
®ffice of the Gouernor

Daveo M. Braszey Orree o Emcurwa
Gow reacn Povcy s Proomus
ACKNOWLEDGEMENT
April 18, 1996

Mr. Raleigh H. Leef

Acting Chief, Policy Review and

Analysis Division Directorate of Civil Works
ATTIN: CECW-AR (5A)

7701 Telegraph Road

Alexandria, Virginia 22315-3861

Project Name: Lower Savannah River Basin Environmental Restoration Study Final
Interim Feasibility Report, Lower Savannah River Basin, Georgia and South Carolina

Project Number: EIS-9604013-013

Suspense Date: 5/15/96

Dear Mr. Leef,

Receipt of the above referenced project is acknowledged. The Governor's Office,
Grant Services Unit, has initiated an intergovernmental review of this project.
You will be notified of the results of this review by the suspense date indicated
above. South Carolina state agencies are reminded that if additional budget
authorization is needed for this project, three copies of the completed GCR-1
form and two copies of the project proposal must be submitted to this office.
This action should be initiated immediately, if required. You should use the
State Application Identifier number in your correspondence with our office
regarding this project. Contact me at (803) 734-0485 if you have any questions.

Sincerely,

o

Granits Servxm Supervisor
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COMMENTS OF THE STATE OF GEORGIA

OFFICE OF PLANNING AND BUDGET

GEORGIA STATE CLEARINGHOUSE MEMORANDUM
TIM BURGESS

ZELLMILLER EXECUTIVE ORDER 12372 REVIEW PROCESS
GOVERNOR DIRECTOR

TO: Policy Review Branch/Rev. Div.
ATTN: CECW-AR (SA)
7701 Telegraph Road
Alexandria, VA 22315-3861

FROM:{ ripp Reid, Administrator/Barbara L. Melvin
Georgia State Clearinghouse

DATE: 7/2/96

SUBJECT: Executive Order 12372 Review

PROJECT: ERS: Lower Savannah River Basin

STATE ID: GA960522002

CFDA#:

The State level review of the above referenced document has been completed. As a result of the
environmental review process, the activity this document was prepared for has been found to be
consistent with state social, economic, physical goals, policies, plans, and programs with which
the State is concerned.

Additional Comments:

The Corps of Engineers may expect to review comments from other divisions of the Georgia
Department of Natural Resources.

TR/ac

ENCL: EPD/Director's Office, June 4, 1996
Chatham Savannah Metro Planning Commission, June 11, 1996
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GEORGIA STATE CLEARINGHOUSE MEMORANDUM
EXECUTIVE ORDER 12372 REVIEW PROCESS

TO: Policy Review Branch/Rev. Div.
ATTN: CECW-AR (SA)
7701 Telegraph Road
Alexandria, VA 22315-3861

FROM: Tripp Reid, Administrator/Barbara L. Melvin '

Georgia State Clearinghouse
DATE: 5/22/96
SUBJECT: Executive Order 12372 Review
APPLICANT: USCOE
PROJECT: ERS: Lower Savannah River Basin
CFDA #:
STATE ID: GA960522002
FEDERAL ID:
Correspondence related to the above project was received by the Georgia State Clearinghouse on
5/22/96. The review has been initiated and every effort is being made to ensure prompt action.
The proposal will be reviewed for its consistency with goals, policies, plans, objectives, programs,
environmental impact, criteria for Developments of Regional Impact (DRI) or inconsistencies with
federal executive orders, acts and/or rules and regulations, and if applicable, with budgetary
restraints. The initial review process should be complete by 6/29/96.
If the Clearinghouse has not contacted you by that date, your proposal may be considered
consistent. In that event, forward this receipt to the funding agency to show compliance with
Executive Order 12372 or make it part of the federal record for this project.
In future correspondence regarding this project, please include the State Application Identifier

number shown above. If you have any questions regarding this project, please contact us at (404)
656-3855.



GEORGIA STATE CLEARINGHOUSE MEMORANDUM
EXECUTIVE ORDER 12372 REVIEW PROCESS

TO: Tripp Reid, Administrator/Barbara L. Melvin

Georgia State Clearinghouse
FROM: MR. BRUCE OSBORN
DNR/EPD/DIRECTOR'S OFFICE

SUBJECT: Executive Order 12372 Review

PROJECT: ERS: Lower Savannah River Basin

STATE ID: GA960522002

DATE:

@

June &, 1996

This notice is considered to be consistent with those state or regional goals,
policies, plans, fiscal resources, criteria for developments of regional impact,
environmental impacts, federal executive orders, acts and/or rules and
regulations with which this organization is concerned.

This notice is not consistent with:

8]

The goals, plans, policies, or fiscal resources with which this organization is
concemed. (Line through inappropriate word or words and prepare a statement
that explains the rationale for the inconsistency. Additional pages may be used
for outlining the inconsistencies).

The criteria for developments of regional impact, federal executive orders, acts
and/or rules and regulations administered by your agency. Negative environmental
impacts or provision for protection of the environment should be pointed out.
(Additional pages may be used for outlining the inconsistencies).

This notice does not impact upon the activities of the organization.



GEORGIA STATE CLEARINGHOUSE MEMORANDUM
EXECUTIVE ORDER 12372 REVIEW PROCESS

TO: Tripp Reid, Administrator/Barbara L. Melvin
Georgia State Clearinghouse

FROM: MR. H. BELLINGER
CHATHAM-SAV METRO PLNG COMM.

SUBJECT: Executive Order 12372 Review
PROJECT: ERS: Lower Savannah River Basin
STATE ID: GA960522002

DATE: June 11, 1996

E( This notice is considered to be consistent with those state or regional goals,
policies, plans, fiscal resources, criteria for developments of regional impact,
environmental impacts, federal executive orders, acts and/or rules and
regulations with which this organization {s concerned.

This notice is not consistent with:

O The goals, plans, policies, or fiscal resources with which this organization is
concerned. (Line through inappropriate word or words and prepare a statement
that explains the rationale for the inconsistency. Additional pages may be used
for outlining the inconsistencies).

n} The criteria for developments of regional impact, federal executive orders, acts
and/or rules and regulations administered by your agency. Negative environmental
impacts or provision for protection of the environment should be pointed out.
(Additional pages may be used for outlining the inconsistencies).

u} This notice does not impact upon the activities of the organization.
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COMMENTS OF THE DEPARTMENT OF AGRICULTURE

United States Soi ) Federal Building, Box 13
Deoartment of Corsenvation 355 East Hancock Avenue
Athens, Georgia 30601

Telephone: [706) 546-2073

To: Jack Frost Date: June 26, 1996
Water Assessment and Special
Studies Coordinator

Subject: Corps of Engineers Report -
Lower Savannah River Basin -
Georgia and South Carolina

This memorandum is to ach:owledg; receipt of your correspondence soliciting Georgia
NRCS assistance for comments relating to the above reference project. We appreciate this
opportunity to review, and comment on, this report.

We would like to offer the following issues for consideration in the Corps of Engineers final
project alignment and design:

1. Develop, install, and maintain an erosion and sediment control plan throughout the
project’s construction period,

2. Minimize damage to existing vegetation,

3. Minimize damage to natural drainage systems {beyond the scope of this project].
Quickly correct any damage that occurs, and

4, Comply with the 198! Farmland Protection Policy Act.

If you have any questions regarding this information, please contact me at this office.
Respectfully,

JIMMY BRAMBLETT

R C .

cc:
Earl Cosby, State Conservationist
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COMMENTS OF THE ENVIRONMENTAL PROTECTION
AGENCY

g’

a2
w? UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 4

345 COURTLAND STREET. N.E.
ATLANTA. GEORGIA 30345

Policy Review Branch

Policy Review and Analysis Division
ATTN: CECW-AR (SA)

7701 Telegraph Road

Alexandria, Virginia 223161

Subject: Lower Savannah River Basin, Georgia and South Carolina
Dear Sir:

Pursuant to Section 309 of the Clean Air Act, EPA, Region 4
has reviewed the final interim Feasibility Report on the proposed
environmental restoration of a portion of the Lower Savannah
River Basin. This action is being done to mitigate the on-going
effects, viz., heavy sil*tation/flow reductions within the
original bends, that constructing navigation cutoffs has had on
this portion of the Savannah River ecosystem.

The study area encompasses Cutoff Bends #3 and #4 together
with Bear, Raccoon, and Mill Creek Watersheds. While the
selected alternative (#22) will not meet the maximum restoration
goals, it has the support of the state and federal wildlife
agencies. Cost constraints were operetive in making this
selection in lieu of the more comprehensive solution provided by
option #36. Nonetheless, the partial diversion structure and
flow improvements of the slackwater channel will allow improved

looding into adjacent bottomland hardwood habitats and
enhancement/protection of these important community types. On
the basis of the long-term benefits anticipated with this
proposal we look forward to its expeditious implementation.

If we can be further assistance, feel free to call on me.
Sincerely yours,
Mmoo / & /
AW eReT
Heinz J. Mueller, Chief

Environmental Policy Section
Federal Activities Branch



COMMENTS OF THE DEPARTMENT OF THE INTERIOR

United States Department of the Interior

OFFICE OF THE SECRETARY
Washington. D.C. 20240

ER 96/271 JUL 10 1996

Mr,. David B. Sanford, Jr.

Chief, Policy Review and Analysis Division
Policy Review Branch

ATTN: CECW-AR (SA)

7701 Telegraph Road

Alexandria, Virginia 22315-3861

Dear Mr. Sanford:

The Department of the Interior has completed its review of the
proposed Chief of Engineers report and related documents concerning
the Lower Savannah River Basin Environmental Restoration Study,
Effingham County, Georgia, and Jasper County, South Carolina.

The U.S. Fish and Wildlife Service (FWS) has worked closely with
the Corps of Engineers in developing and evaluating alternatives
for the Lower Savannah River Environmental Restoration Study. We
concur with the Chief of Engineers report and support the
recommended alternative. We request that the Savannah District,
Corps of Engineers continue close coordination with the FWs’s
Charleston Field Office throughout development of detailed
engineering plans, contracting, and construction of the project.

If you have any questions, please contact Roger Banks of our
Charleston Field Office at 404-679-7123.

Sincerely,

Willie R. Taylor
Director, Office oY’ Environmental
Policy and Compliance

xxi



COMMENTS OF THE DEPARTMENT OF TRANSPORTATION

U.S. Departmen® Commandan 2100 Second S1. S.\W.
of Transportation U.S. Coast Guard wuhmﬂ“Pﬁfﬁi?m
United States Phone:  (202) 267-0800
Coast Guard 16451

AR 22 1005

Mr. Raleigh H. Leef

Acting Chief,

Policy Review and Analysis Division
ATTN: CECW-AR (SA)

7701 Telegraph Road

Alexandria, Virginia 2315-3861

Dear Mr. Leef:

This in response to your letter of April 15, 1996, in which you
forwarded the proposed report of the Chief of Engineers, and the
report of the district engineer on Lower Savannah River Basin,
Georgia and South Carolina. We have reviewed the reports and
have no comments to offer.

Thank you for providing the Coast Guard the opportunity to review
the above reports.

Sincerely,

Q‘ . 9&&/—-4-\/
T. A. Tansey
£F4~/ Commander, U.S. Coast Guard
Chief, Port & Environmental
Management Branch
By direction of the Commandant



LOWER SAVANNAH RIVER BASIN,
GEORGIA AND SOUTH CAROLINA

REPORT OF THE CHIEF OF ENGINEERS, DEPARTMENT OF THE ARMY

DEPARTMENT OF THE ARMY
OFFICE OF THE CHILF OF INGINEERS
WASHINGTON, D.C. 20314-1000

MY TO

<

CECW-PE (10-1-7a)

SUBJECT: Lower Savannah River Basin, Georgia and South Carolina

THE SECRETARY OF THE ARMY

1. I submit for transmission to Congress my report which
recommends an environmental restoration project on the Savannah
River, Georgia, and South Carolina. It is accompanied by the
report of the Savannah District and the South Atlantic Division
Engineers, which includes an environmental assessment and a
finding of no significant impac:. This report is an interim
resporse to the August 1, 1990, resolution by the Committee on
Fuzlic Works and Transportation of the U.S. House of
Representatives. 1In the resolution, the committee requested
review of the report of the Chief of Engineers on the Savannah
River, Georgia, published as House Document 657, 78th Congress,
second session, and other pertinent reports to determine the
advisability of modifying the recommendations contained therein,
with particular reference to determining if any modifications
should be made to cutoffs or othner structures considered as part
of the Savannah River Below Augusta Navigational Project. The
committee further requested that alternatives for modifying
existing structures or cutofis should be determined in
consideration of recreation, navigation, loss of fish and
wildlife resources, water quality and supply, wetlands, other
current and foreseeable environmental problems, and loss of
environmental amenities along the project. Preconstruction
engineering and design activities for this project will be
continued under this authority.

2. The reporting officers recommend restoration of a portion of
flow from the Savannah River, approximately 20 river miles above
the city of Savannah, Georgia into Bear and Mill Creek
watersheds, to improve the quality of wetland’s habitat and
bottomland hardwoods. Both watersheds are located entirely
within the State of Georgia. The recommended improvements
include modifying and improving the approach channel to the
entrance of Bear Creek at the Savannah River, construction of a
small diversion structure at the modified entrance to Bear Creek,
a closure plug in the Savannah River old oxbow (bend #3) at Bear
Creek, and recpening and realigning the entrance to Mill Creek at



the Savannah River. None of the recommended improvements
adversely impact the navigability of the Savannah River.

3. Based on November 1995 prices, the estimated first cost of
the plan is $3,371,000. The estimated total project cost,
including a 5-year, $60,000 monitoring program to assess
functioning of the project, is $3,431,000, of which $2,573,000
would be Federal and $858, 000 would be non-Federal. Average
annual cost based on a discount rate of 7.625 percent and 50-year
period of analysis is $267,000. The environmental benefits,
increase in quality of wetland habitat and bottomland hardwoods,
have been determined to justify exrenditure of Federal funds.

4. Washingtcn level review indicates that the proposed plan is
tecrnically sound, economical, and environmentally acceptable.
The proposed project complies with applicable U.S. Army Corps of
Engineers planning procedures and regulations. Also, the views
of interested parties, including Federal, State, and local
agercies have been considered.

5. I recommend that the environmental restoraticn plan for the
Lower Savannah River basin be authorized for construction in
accorcdance with the reporting cfficers recommended plan, with
such modifications as in the discretion of the Chief of Engineers
may be advisable. My recommendation is subject to cost sharing,
financing, and cther applicable requirements of Public Law 99-
662, and in accordance with the following requirements which the
non-Federal sponscr must agree to prior to project
implementation.

a. Provide 25 percent of total project costs assigned to
environmental restcration, as further specified below:

(1) Provide all lands, easements, rights-of-way, and
suitzble borrow and dredged or excavated material disposal areas,
and perform or ensure the performance of all relocations
determined by the Federal Government to be necessary for the
construction, operation, and maintenance of the project.

(2} Provide all improvements required on lands,
easements, and rights-of-way to enable the proper disposal of
dredged or excavated material associated with the construction,
operation, and maintenance of the project. Such improvements may
include, but are not necessarily limited to, retaining dikes,



waste weirs, bulkheads, embankments, monitoring features,
stilling basins, and dewatering pumps and pipes.

(3) Provide any additional amounts as are necessary to
make its total contribution equal to 25 percent of total project
costs assigned to environmental restoration.

b. For so long as the project remains authorized, operate,
repair, replace, rehabilitate and maintain the completed project
and hydraulic integrity of the distributary streams, along with
any required long-term dredged or excavated material disposal
areas, in a manner compatible with the project's authorized
purposes, and in accordance with applicable Federal and State
laws and regulations and any specific directions prescribed by
the Federal Government.

c. Give the Federal Government a right to enter, at
reasonable times and in a reasonable manner, upon property that
the non-Federal sponsor owns or controls for the purpose of
completing, operating, maintaining, repairing, replacing, or
rehabilitating the project.

d. Hold and save the United States free from all damages
arising from the construction, operation, and maintenance of the
project and any betterments, except for damages due to the fault
or negligence of the United States or its contractors.

e. Keep and maintain books, records, documents, and other
evidence pertaining to costs and expenses incurred pursuant to
the project to the extent and in such detail as will properly
reflect total project costs, and in accordance with the standards
for financial management systems set forth in the Uniform
Administrative Requirements for Grants and Cooperative Agreements
to State and Local Governments in 32 CFR Section 33.20.

f. Perform, or cause to be performed, any investigations
for hazardous substances as are determined necessary to identify
the existence and extent of any hazardous substances regulated
under the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), 42 USC 9601-9675, that may exist in, on,
or under lands, easements, or rights-of-way that the Federal
Government determines to be necessary for the construction,
operation, and maintenance of the project. However, for lands
that the Government determines to be subject to the navigation



servitude, only the Government shall perform such investigation
unless the Federal Government provides the non-Federal sponsor
with prior specific written direction, in which case the non-
Federal sponsor shall perform such investigations in accordance
with such written direction.

g. Assume complete financial responsibility, as between the
Federal Government and the non-Federal sponsor, for all necessary
cleanup and response costs of any CERCLA regulated materials
located in, on, or under lands, easements, or rights-of-way that
the Federal Government determines to be necessary for the
construction, operation, or maintenance of the project.

h. To the maximum extent practicable, perform its
obligations in a manner that will not cause liability to arise
under CERCLA.

i. Comply with the applicable provisions of the Uniform
Relocation Assistance and Real Property Acquisition Policies Act
of 1970, Public Law 91-646, as amended by Title IV of the Surface
Transportation and Uniform Relocation Assistance Act of 1987
(Public Law 100-17), and the Uniform Regulations contained in 49
CFR Part 24, in acquiring lands, easements, and rights-of-way,
required for construction, operation, and maintenance of the
project, including those necessary for relocations, borrow
materials, and dredged or excavated material disposal, and
inform all affected persons of applicable benefits, policies, and
procedures in connection with said act.

j. Comply with all applicable Federal and State laws and
requlations, including, but not limited to, Section 601 of the
Civil Rights Act of 1964, Public Law 88-352 (42 USC 2000d), and
Department of Defense Directive 5500.11 issued pursuant thereto,
as well as Army Regulation 600-7, entitled "Nondiscrimination on
the Basis of Handicap in Programs and Activities Assisted or
Conducted by the Department of the Army."

k. Provide 25 percent of that portion of total historic
preservation, mitigation, and data recovery costs attributable to
environmental restoration that are in excess of 1 percent of the
total amount authorized to be appropriated for environmental
restoration.



6. The recommendations contained herein reflec
available at this time and current departmental
governing the formulation of individual project
reflect program and budgeting priorities inhere
formulation of a naticnal civil works construct
the perspective of higher level reviews within

t the information
policies

s. They do not
nt in the

ion program, nor
the Executive

Branch. Consequently, the recommendations may be modified before

they are transmitted to Congress as a proposal
and/or implementation funding. However, prior
Congress, the States; the sponsdr,\the city of
interested Federal agencies; Znd otAer parties
any modifications and will be affordéd an oppor
further.

AT M. STEVZINS IV

for authorization
to transmittal to
Savannah, Georgia:;
will be advised of
tunity to comment

(e —>

Major General, USA
Acting Chief of Engineers



LOWRR SAVANNAH RIVER BASIN,
GEORGIA AND SOUTH CAROLINA

ENVIRONMENTAL RESTORATION STUDY
EXECUTIVE SUMMARY

ES.1. INTRUDUCTION

The U.S. Army Corps of Engineers, Savannah District, was authorized by Congressional resolution
to investigate the feasibility of environmental restoration in the Lower Savannah River Basin to
restore environmental resources which have degradcJ due to construction of navigation cuts on the
Savannah River. This Final Interim Feasibility Report was prepared in partial response to the
Congressional resolution.

The District conducted a reconnaissance level study and identified 12 sites on the Savannah River
which appeared 1o warrant some degree of environmental restoration. Three sites were selected for
detailed investigations. The study area. as shown on Figure ES-1, includes the following cutoff
bends and creeks which originate at the bends:

-navigation cut and cutoff bend #3
navigation cut and cutoff bend #4
Bear Creek and watershed
Raccoon Creek and watershed
Mill Creek and watershed

The study area includes 4,708 acres in the three creek watersheds which are above the zone of tidal
influence from the Savannah River. The area is rich in forested wetlands and aquatic habitat.

Photographs of the study area are included at the end of this Executive Summary.

ES.2. PROBLEMS AND NEEDS

Since construction of the navigation cuts in 1962, the bends have experienced heavy siltation and are
expected to lose all flow during low flow conditions in the river in less than 15 years. Aquatic
habitat in the bends has become practically nonexistent due to the reduction in flows. The creeks
which originate at the bends and flow through bottomland hardwood areas have lost most or all of
their flows during low flow conditions. This has also resulted in the reduction of periodic overbank
flooding which is essential for the forested wetlands in the watersheds.
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Without a restoration project, siltation of the bends will eventually eliminate flows into the creeks
during low flows. Loss and degradation of forested wetlands in the study area will continue.
Succession of many of the remaining forested wetland communities to drier habitat types will occur.
This, in turn, will reduce the richness and diversity of the river swamp and will degrade or eliminate
the values and functions of wetland habitats that are important for fish and wildlife resources. When
the hydrologic regime has been altered, landowners will continue to convert land, which was once
wetland, to agricuiture and pine plantations that are less productive for wildlife.

Hydrologic conditions in the forested wetlands will continue to be adversely affected by the existence
of the navigation cuts. Without environmental restoration, there will not be opportunities to restore
this valuable wetland area and wildlife habitat to those conditions which existed before construction
of the navigation cuts, or to restore degraded water quality and quantity within the study area.

A significant factor in the study was that almost half of the study area is within the Savannah
National Wildlife Refuge. The remainder of the study area is within lands proposed for acquisition
and addition to the refuge. The U.S. Fish and Wildlife Service manages the refuge and was an
active study participant and participated in development of the restoration benefit data.

The local sponsor, the city of Savannah, is concerned about water quality at their raw water intake
on Abercorn Creek. Most restoration alternatives in the study area would improve flows into creeks
which flow to the city intake, which the city believes would improve water quality at the intake.
Water quality improvements at the intake were considered incidental benefits to any potential
restoration project.

ES.3. ENVIRONMENTAL RESTORATION ALTERNATIVES

All restoration alternatives were formulated to restore flows and frequency of overbank flooding into
the bends. creeks. and watersheds in the study area. All technically feasible environmental
restoration alternatives were considered.

From an initial array of over 300 possible restoration actions, 36 preliminary alternatives were
selected for evaluation. These provided for combinations of environmental restoration measures at
bends #3 and #4 plus Mill Creek. They consisted of various combinations of full or partial closure
of the navigation cuts and several different new channels dredged through the bends. These channels
maximized either navigation requirements or restoration objectives.



ES.4. EVALUATION AND SCREENING OF ALTERNATIVES

Environmental benefits which would accrue from a restoration plan consist of fish habitat, measured
in average annual habitat units, and bottomiand hardwood functional values. Each of these are
measures of the improvements which would occur under various restoration alternatives. The U.S.
Fish and Wildlife Service agreed that, due to the very high significance of the botomiand
hardwoods, benefits to bottomiand hardwood should be a high priority foc restoration. The study
benefit analysis included an evaluation of both restoration benefits.

Restoration benefits and preliminary cost ~itimates were developed for the 36 preliminary
alternatives. Using an incremental analysis, these were reduced to 22, then eight, and finally five
intermediate restoration alternatives which represented the most cost-effective of all preliminary
restoration alternatives.

The five intermediate restoration ahternatives were presented 10 the local sponsor and the U.S. Fish
and Wildlife Service.

Two of the five intermediate restoration alternatives could be supported by the Savannah District.

Akemative #22 includes a large partial diversion structure st cut #3, improved flows into Bear
Creek, and restoration of Mill Creek. It does not include any restoration at cut and bend #4, which
would continue to experience environmental degradation. It provides over 55 percent of maximum
amainable environmental benefits at approximately 28 percent of the cost of a maximum restoration
alterntive. It also maximizes restoration of flows into Bear Creek and Mill Creek. Akernative /22
has an estimated total project cost of $3,419,000.

Ahernative #36 inciudes the same large partial diversion structure at cut #3 and improved flows into
Bear Creek as Alternative #22. slackwater channel in bend #3, full closure of cut #4 with a
navigation channel in bend #4, and restoration of Mill Creek. It maximizes restoration of all three
study area restoration sites. It provides close t0 the maximum anainable environmemal benefits,
although it is much more costly than Aiternative #22 due to dredging in bend #4 and construction
of a disposal area. Alternative #36 has an estimated total project cost of $12,676,000.

The local sponsor, the city of Savannah, is willing t0 cost-share in Alternative #22. It also
recognizes the additional environmental benefits which would accrue with Alternative #36, but this
alternative would not appreciably increase flows into the creeks over Aliernative #22. Therefore,
the city does not support the significant increase in costs which would be required with Alternative
ne.

During the draft feasibility report public review period. both aiternatives were presented in the draft
Environmental Assessment to determine if there might be an additional local spoasor to assist in cost-
sharing of Alternative #36. None was subsequently identified, and the Savannsh District eliminated
Akernative #36 from further consideration due to the Jack of local sponsorship.



The U.S. Fish and Wildlife Service prefers the maximum restoration which would be obtained with
Alternative #36, but recognizes the funding constraints of the city and is willing to support
Alternative #22.

ES.5. RECOMMENDED ENVIRONMENTAL RESTORATION PLAN

Alternative #22 was selected as the Recommended Environmental Restoration Plan. As shown on
Figure ES-2, it provides for significant restored flows into Bear Creek at bend #3 and into Mill
Creek, pius restored overbank flooding into adjacent wetlands in the watersheds. These restored
flows will provide substantial environmental restoration in the study area, including enhancement and
protection of the habitat units and bottomland hardwoods. The total project cost of Plan #22 is
$3,419,000, with an equivalent average annual cost of $267,000.

The R ded Envirc 1 Restoration Plan #22 would be cost-shared $2,564.000 Federal
and $855,000 non-Federal.

ES.6. RECOMMENDATIONS

The Savannah District Engineer selected Alternative #22. as described in this report, as the
Recommended Environmental Restoration Plan for the Lower Savannah River Basin Environmental
Restoration Study.

10
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PHOTOGRAPH ES-1

CUT AND BEND #3

LOOKING EAST

RIVER FLOW FROM LEFT TO RIGHT



13

PHOTOGRAPH ES-2

CUT AND BEND #4

LOOKING WEST

RIVER FLOW FROM RIGHT TO LEFT
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PHOTOGRAPH ES-4
BEND #3 LOOKING DOWNSTREAM
LOWER PORTION OF BEND

NOT NAVIGABLE TO SMALL BOATS AT LOW FLOW
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ENTRANCE TO BEND #4

ALLIGATOR WEED EMERGING FROM SANDBARS

AT UPSTREAM BEND ENTRANCE

LITTLE FLOW ABLE TO ENTER BEND AT LOW FLOW
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EAST SIDE OF BEND #3
TYPICAL BOTTOMLAND HARDWOODS
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LOWER SAVANNAH RIVER BASIN

ENVIRONMENTAL RESTORATION

SECTION 1
INTRODUCTION

1.1. STUDY PURPOSE AND SCOPE
1.1.1. Study Objectives

A Federal navigation project exists on the Savannah River from Augusta, Georgia, to Savannah.
Under that project. numerous navigation cuts were constructed during the period 1959 through 1976
to shorten and straighten the navigation channel. Depletion of natural river flows through the cutoff
bends resulted in rapid siltation within the bends. This. in turn, resulted in the reduction of flows
to creeks originating at the bends which were the source of vital water to adjacent forested wetlands.
At many of the navigation cuts and cutoff bends, the wetlands are experiencing continuing
deterioration due to the reduction in flows and periodic flooding. Without environmental restoration,
many of the bends will become completely silted in and there will be no flows through the bends and
into the creeks during low river flow conditions. Low river flow is defined as 6,300 cfs which is
exceeded 87 percent of the time.

The Lower Savannah River Basin Reconnaissance Report, completed by the Savannah District in
1992, investigated 40 navigation cuts along the Savannah River and concluded there are feasible
environmental restoration solutions with a Federal interest at 26 sites. Three sites were selected for
detailed investigations in this feasibility study. The study area includes cut and bend #3 and cut and
bend #4 located about 20 river miles above the city of Savannah plus Mill Creek.

This feasibility study was conducted to examine in detail the needs and potential measures required
to restore the bends. creeks, and wetlands which have deteriorated due to construction of the
navigation cuts. The purposes of this study were to:

» Examine and evaluate the problems and opportunities related to restoration of fish and
wildlife habitat in and adjacent to river bends #3 and #4 and Mill Creek in the Lower
Savannah River Basin which have been adversely impacted by construction of navigation
cuts for the Savannah River Below Augusta Navigation Project.
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» Formulate and evaluate cost-effective plans to address those problems and opportunities,
including:

®  Restoration of flow through bends #3 and #4 1o restore and protect environmental
habitat.

®  Restoration of flows and overbank flooding in creeks originating in bends #3 and #4
plus Mill Creek 10 restore and protect downstream forested wetlands and aquatic
habitat.

This report documents the pian formulation, engineering and design, cost and benefit analysis, and
the environmental assessment of environmental restoration alternatives.

1.1.2. Scope of Study

There are 40 navigation cuts on the Savannah River below Augusta, Georgia. Two of these,
navigation cuts #3 and #4, were selected for this initial environmental restoration study. It is
anticipated that additional Savannah River navigation cuts wifl be the subject of further restoration
studies by the Savannah District. subject to Federal funding and local cost-sharing agreements. Mill
Creek was added to the study area because it is hydraulically linked to the major creeks originating
from the two bends and it receives flow from bend #4 via Flat Ditch Creek.

The primary scope of the study was environmental restoration. Other water resources factors and
uses, such as navigation, water quality. water quantity, and water supply, were considered only to
the extent that they impacted on the restoration analysis.

1.2. STUDY AUTHORITY

This environmental restoration study was authorized by a resolution passed on August 1. 1990, by
the U.S. House of Representatives Committee on Public Works and Transportation. The text of the
authorizing resolution is as follows:

“Resolved by the Commirtee on Public Works and Transporiation of the United States House
of Representatives, That the Board of Enginecrs for Rivers and Harbors, is requested to
review the report of the Chief of Engineers on the Savannah River, Georgia, published as
House Document 657, Seventy-eighth Congress, Second Session, and other pertinent
reports, to determine the udvisabiliry of modifying the recommendarions comained therein,
with particular reference 10 determining if any modifications should be made to culoffs or
other structures considered as part of the Suvannah River Below Augusta Navigational
Project. Alternasives for modifying existing structures or cutoffs shall be determined in
consideration of recreation, navigurion, loss of fish and wildlife resources, water quality
and supply, wetlands, other current and foreseeable environmenzal problems, and loss of
environmental amenities along the project.”
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This Final Interim Feasibility Report was prepared in partiai response to the Congressional
resolution.

1.3. STUDY AREA

The Savannah River is formed by the confluence of the Seneca and Tugaloo Rivers in the Piedmont
Province of Georgia and South Carolina. From this junction, the river flows south-southeast through
the Piedmont Plateau. It crosses the fall line at Augusta, Georgia, and flows onward through the
Coastal Plain for approximately 300 miles to empty into the Atlantic Ocean near Savannah, Georgia.
The entire drainage basin totals 10,577 square miles. The drainage area below Augusta is 3,577
square miles. The Savannah River forms the boundary between the States of Georgia and South
Carolina, as shown on Figure 1-1.

There are 40 cutoff bends located along the Lower Savannah River. During the reconnaissance
phase of the Lower Savannah River Basin Study, an evaluation was made of potential cutoff bends
which would benefit from habitat restoration. Staff from the Savannah District, U.S. Fish &
Wildlife Service, Georgia Department of Natural Resources, and South Carolina Department of
Natural Resources went on several boat trips down the Lower Savannah River at different times of
the year. Each cutoff bend was examined for its environmental importance, and the staff estimated
how much, if any, restoration was needed for each particular area. Many areas were functioning
well; therefore, no restoration work is necessary. Severa! others needed some restoration work, but
ranked lew on the priority list.

As a resuit of this initial screening, a dozen cutoff bends were identified as priority areas for some
degree of environmental restoration. The Lower Savannah River Basin Reconnaissance Report
recommended eventual restoration of all twelve of these cutoff bends. However, there were only
two cutoff bends in Georgia for which a local sponsor could be identified at this time. There was
a third site in South Carolina which the state wanted to sponsor, but the state was unable to do so
at that time due to financial constraints. Therefore, for this initial restoration study, the study area
was defined to include cutoff bends #3 and #4, Mill Creek. plus the creeks which originate in the
two bends and their watersheds. Mill Creek was added to the study area because it merges with
other creeks from the two cutoff bends and directly affects creek flows in the study area.

It is anticipated that some of the other cutoff bends needing restoration may be studied for
environmental restoration in the future when a willing local sponsor has been identified.

The geographical limits of this environmental restoration study included cut and bend #3, cut and
bend #4, Mill Creek, and the watersheds of the creeks which originate at the two bends plus the Mill
Creek watershed. The creek watersheds are a vital portion of the study area because this area is
where the majority of the restoration benefits accrue. All of the watersheds are either within the
Savannah National Wildlife Refuge-or are proposed for acquisition and addition 1o the refuge.
Figure 1-2 shows the approximate limits of the study area.
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Cut and bend #3, also known as Hickory Bend, is located on the Savannah River at river mile (RM)
40.9, approximately 20 river miles above the city of Savannah. Cut and bend #4, also known as Flat
Ditch Point, is located at RM 41.3 about 1/2 mile upstream from cut and bend #3, and Miil Creek
originates at the Savannah River at RM 42.0 about 2/3 mile upstream from cut and bend #4. The
study area itself is within Effingham County, Georgia, and Jasper County, South Carolina. The
original bends #3 and #4 were, and still are, the boundaries between the states of Georgia and South
Carolina.

Several creeks originate at the two bends. Bear Creek begins at bend #3, and two unnamed creeks
from bend #4 form the beginning of Raccoon Creek. These creeks, plus Mill Creek, flow generally
southward. Bear Creek becomes Abercorn Creek, and Raccoon Creek merges with Mill Creek
above its confluence with Abercorn Creek. The city of Savannah raw water intake is on Abercorn
Creek about 8,000 feet downstream of Mill Creek. It is unusual for creeks to originate at a river;
creeks and tributaries normally flow to rivers.

The lower boundary of the study area as shown on Figure 1-2 was defined by the limits of tidal
influence from the Savannah River. During high tides. the tidal influence from the Savannah River
testricts natural flow down the creeks below the study area. The study area inciudes the non-tidal
portion of the three creek watersheds. The study area is predominately palustrine broad-leaved
deciduous forests that are seasonally flooded (Appendix D, U.S. Fish and Wildllife Coordination
Reporr). Most of the land west of Mill Creek is upland, with biuffs up to 50 feet high on the west
bank. The eastern boundary of the study area is the approximate ridgeline between Bear Creek and
the Savannah River.

The study area includes 4.708 acres within three major creeks as shown in Table 1-1. The total
drainage area of the three creeks. including the tidal influence area outside the study area, is 11,176
acres. All of the environmental restoration benefits for average annual habitat units and bottomland
hardwoods accrue within the non-tidal area.

TABLE -t
WATERSHEDS IN STUDY AREA

WATERSHED AREA

{ncres)
Beur Creeck 2,367
Raccoon Creck 1,633
Mill Creek 708
Total 4,708
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1.4. FEDERAL NAVIGATION PROJECT

The Savannah River from Savannah to Augusta is included in the authorized Federal navigation
project known as the Savannah River Below Augusta. Figure 1-3 shows the project map. The first
involvement of the U.S. Army Corps of Engineers in river navigation dates back to the River and
Harbor Act of 1890, which authorized a 5-foot channel from Savannah to Augusta. The River and
Harbor Act of 1950 provided for a navigation channel 9 feet deep and 90 feet wide from the upper
end of Savannah Harbor (RM 21.3) to the head of navigation at Augusta just above the 13th Street
Bridge (RM 202.2), a distance of 180.9 river miles.

Maodification of the authorized navigation project to provide a 9-foot depth, including construction
of navigation cuts, bank protection, dredging, and clearing and snagging, was begun in 1958 and
completed in 1976. The project also included 2 lock and dam at New Savannah Bluff, approximately
15 miles downstream from Augusta. Channel modifications included deepening, widening, bank
protection, snagging, construction of navigation cuts. construction of pile dikes, and other work to
provide the authorized 9-foot depth. The existing navigation cuts were constructed during the
periods 1959, 1960-61. 1962, and 1976 to improve navigation on the river.

By 1980, shipping on the river had declined considerably. The last dredging was performed in
October 1979, and the decision to curtail dredging was made in May 1981. The last snagging was
December 1980, and the decision to curtail snagging was made in August 1981. Although the
volume of shipping has decreased to date, the future river traffic is expected to continue and
probably increase.

The minimum flow in the river is regulated by releases from upstream multipurpose reservoirs. The
project authorization provided for a 9-foot channel 90 feet wide based upon flows of 5,800 cubic feet
per second (cfs) at the New Savannah Bluff Lock and Dam in Augusta. River Mile 203, and 6,300
cfs at the gage in Clyo. Georgia. River Mile 61.

1.5. STUDY PROCESS

The Water Resources Development Act of 1986 (Public Law 99-662) directed the U.S. Army Corps
of Engineers to conduct water resources studies in two phases: reconnaissance phase and feasibility
phase. Reconnaissance studies are conducted at full Federal expense and are usually completed in
12 months. The purposes of a reconnaissance study are to use preliminary data to evaluate water
resource related problems and opportunities. formulate cost-effective alternatives, determine if a
Federal interest exists in the implementation of a solution, estimate the time and effort required to
conduct a feasibility study, and identify a non-Federal public agency willing to share in the cost of
a feasibility study.
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Feasibility studies are undertaken to develop detailed, site-specific solutions to the identified problems
and opportunities. Most necessary engineering investigations required to design and develop a
detailed cost estimate of final alternatives or a recommended plan are completed during the feasibility
study.

The Lower Savannah River Basin study followed this two-phase planning procedure.
1.5.1. Lower Savannah River Basin Reconnaissance Report

In April 1992, the Savannah District completed a reconnaissance report on Lower Savannah River
Environmental Restoration. This report identified problems and opportunities in the basin with a
primary focus on fish and wildlife habitat restoration and water quality improvement. Potential
restoration measures were identified which wruld restore environmental conditions which had been
adversely impacted by previous activities in the basin, particularly construction of the navigation
cuts. It was also determined that a Federal and a non-Federal interest existed in further developing
restoration alternatives through a cost shared feasibility study. The District Engineer recommended
that a feasibility study for environmental restoration be conducted under the study authority.

The reconnaissance report examined 40 navigation cuts in the Lower Savannah River Basin, as
shown on Table 1-2. Twelve of these cuts were selected for further study. Of those 12, three
navigation cuts and bends were selected for detailed evaluation based on potential cost-sharing
sponsors. However. the potential sponsor for Little Hell Landing, the State of South Carolina,
withdrew from the study due to budget constraints.
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TABLE 1-2

NAVIGATION CUTS ON THE SAVANNAH RIVER

CUT # } CUT AND BEND NAME RIVER YEAR
MILE | CONSTRUCTED
- Fritz Cut i83.5 Private-1889
- Bailey's Cut 181.9 Private-1921
24 Beckum's Cut 181.5 1959
23 Lower Silver Bluff Landing 173.3 1959
22 Gray's Landing 169.5 1959
21A Eagle Point 168.0 1976
21 Cox Point 153.2 1959
20 Cunningham Point 137.5 1959
19C Sweetwater Creek Cut 136.5 1976
19B Catfish Hole Point 136.0 1959
19A Devil’s Elbow 135.5 1959
19 Swift Cut 135.3 1959
- Little Hell Landing 134.5 | Natural Cutoff
18B Little Randall Point 128.5 1960-61
18A Fat Meat Point 120.8 1960-61
8 Green Log Point 112.4 1960-61
17 Dick's Lookout Point 107.0 1960-61
16 Cook's Field Point 102.8 1960-61
15A Wildcat Point 102.2 1960-61
15 Seven-day Baptist Point 10t.1 1960-61
- Miller's Old Lake 100.2 | Natural Cutoff
14 Whirligig Point 9.9 1960-61
13 Pfeiffers Landing 91.8 1960-61
12 Thompsons Cow Fold Point 92.8 1960-61
13} Mosquito Camp Puint 88.8 1960-61
10 Poor Robin Upper Cut 87.1 1960-61
9A Poor Robin Lower Cut 85.4 1960-61
9 Ware Creek Cut 85.2 1960-61
8C Blanket Point 81.0 1976
8B Wildcat Cut 78.6 1976
- Duck Cut 65.0 Natural?
8 Hog Nose Point 62.3 1960-61
TA McKenzie's Camp 59.7 1960-61
7 Bow] Maker Point 51.4 1962
6 Big Keiffer Point 43.2 1962
5 Bay Bush Point 41.6 1962
4 Flat Ditch Point 41.3 1962
3 Hickory Bend 40.9 1962
2 Pine Tree Camp Point 37.2 1962
1 Moody Cut 3i.4 1962




In Table 1-2, river mile is measured at the midpoint of the navigation cut. The dates for cut
construction were obtained from the U.S. Army Corps of Engineers, Annual Engineer Reports, 1959-
1976, and Design Memorandum from Project Authorization, 1957. Names of the bends were usually
based upon topographic or historical features.

1.5.2. Feasibility Study Cost Sharing Agreement

When the Savannah District received funding to conduct the Lower Savannah River Basin feasibility
study, a feasibility cost-sharing agreement was negotiated with the local sponsor, the city of
Savannah, and signed on May 28, 1993.

1.6. PRIOR STUDIES AND REPORTS
1.6.1. U.S. Army Corps of Engineers

1.6.1.1. Design Memorandum Savannah River Bclow Augusta, General Design. The Savannah
District completed this report in August 1957. The report documented a plan for development of
a 9-foot deep and 90-foot wide navigation project on the Savannah River from the upper end of
Savannah Harbor to the head of navigation 3 miles above Fifth Street Bridge at Augusta, Georgia.

1.6.1.2. Environmental Resource Inventory of the Savannah River Basin. This report was
completed by the Savannah District in April 1974. The purpose of the study was to provide an
environmental inventory of the Savannah River Basin. The inventory identified and located resources
and amenities which comprise man’s physical. biological, and cultural environments which should
be preserved, protected, or approached with careful deliberation in the planning, development, and
management of water and related land resources. The basis of the inventory was an extensive survey
of the pertinent literature and review of information obtained from appropriate state and Federal
agencies.

1.6.1.3. Final Environmental Statement, Operation and Maintenance of Navigation Project,
Savannah River Below Augusta, Including the New Savannah Bluff Lock and Dam. This report
was completed by the Savannah District in September 1976. The document addressed the
environmental impacts of the continued operation and maintenance of the navigation channel between
Savannah and Augusta. Georgia. including the New Savannah Bluff Lock and Dam.

1.6.1.4. Savannah River Below Augusta, Georgia, Evaluation of Authorized Project. The
Savannah District completed this report in April 1976, which was revised in February 1977. The
scope of the study was confined to an analysis of the existing channel conditions and actions required
to reestablish and maintain the authorized depth and width in the channel.



1.6.1.S. Lower Savannah River Environmental Reconnaissance Report. As previously
discussed, a reconnaissance ievel report was completed by the Savannah District in April 1992. The
report documented the primary focus of the study, the alternatives studied, findings and conclusions,
and the recommendations. This report led to funding for the feasibility study of environmental
restoration in the Lower Savannah River Basin. :

1.6.2. Other Pertinent Studies

1.6.2.1. Biological Surveys on the Savannah River in the Vicinity of the Savannah River Plant
(1951-1976). In 1951, the Academy of Natural Sciences of Philadelphia was contracted by the
Savannah River Site to initiate a long-term monitoring program in the Savannah River. The U.S.
Department of Energy’s primary mission at Savannah River Site from the 1950’s until the recent end
of the Cold War was the production and processing of nuclear materials to support defense programs.
These activities resulted in the generation of five types of waste: liquid high-level radioactive, low-
level radioactive, hazardous. mixed (radioactive and hazardous combined), and transuranic wastes.

These wastes continue to be generated by ongoing operations, environmental restoration, and
decontamination and decommissioning of surplus facilities. The data from this monitoring program
had been computerized by the Savannah River Laboratory. In April 1982, the report containing this
data was released by E. 1. du Pont de Nemours & Co., Savannah River Laboratory.

1.6.2.2. U.S. Fish and Wildlife Service Planning Aid Report. The U.S. Fish & Wiidlife Service
(FWS) prepared a reconnaissance level Planning Aid Report in August 1985 which provided fish and
wildlife resource information in the Savannah River Basin and identified problems, opportunities,
and planning objectives relative to these resources. In December 1989, the FWS provided another
reconnaissance level Planning Aid Report addressing water allocation and new water supply requests
in the Savannah River Basin.

1.7. STUDY PARTICIPANTS AND COORDINATION
This feasibility study was conducted by a multidisciplinary study team. as shown in Table 1-3.

The Georgia Department of Natural Resources assisted in data collection and sediment testing for
the study. The U.S. Fish and Wildlife Service evaluated environmental benefits from the various
restoration alternatives.

The Savannah District recognized that public involvement was an important aspect of the Lower
Savannah River Basin Study. The District contacted several local barging and towing companies and
provided them with preliminary design drawings of the preliminary navigation channels for the
bends. During the study, the study manager gave numerous presentations to various groups in the
basin.
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TABLE 1-3
STUDY TEAM

U.S. ARMY' CORPS OF ENGINEERS, SAVANNAH DISTRICT

Monica Simon Dodd | Study/Project Manager
Daniel Parrott Senior Project Manager
Larry Lyons Civil Engineer

Tom Manganini Eng ing Manag:

Ana Vergara Biologist

Tetry S E 3

Lynn Harrison Realty Specislist

Juliec Morgan Archasologist

Stan Simpson Hydraulics Enginecer

Eric Halpin Geotechnical Engineer
Jeff Dick Cost Engineer

Carol Abercrombic Coastal & Waterways/Civil Engineer
Roger LaFond Navigation/Civil Engineer
Mark Padgett Regulatory/Biologist

Warren Swartz

Office of Counsel

CITY OF SAVANNAH

Harry Jue
John Sawyer

Sewer and Water Bureau Chief
Plant Engineer

GEORGIA DEPARTMENT OF NATURAL RESOURCES

Nolton Johnson Chief, Water Resources Management
Carl Hall Regional Fisheries Supervisor
Dennis Schmitt Wildlife Biologist

U.S. FISH AND WILDLIFE SERVICE
Sam Drake Savannah National Wildlife Refuge
Edwin EuDaly Fish and Wildiife Biologist
John Robinette Biologist, Savannah Coastal Refuges
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1.8. REPORT CONTENTS

Table 1-4 presents a summary of the contents of this report, illustrating the planning process leading
from identified problems and needs to a Recommended Environmental Restoration Plan.

TABLE 14
REPORT CONTENTS
SECTION | TITLE CONTENTS

1 INTRODUCTION Study purpose, objectives, authority, area,

participants.

2 BASELINE Buckground information on study area.
CONDITIONS

3 PROBLEM Problems, needs, study goals to find
IDENTIFICATION solutions.

4 FORMULATION OF Formulation of eavi )
ENVIRONMENTAL components at study sites. Design criteria
RESTORATION and engincering considerations.
MEASURES

S FORMULATION Combinations of P
OF PRELIMINARY to develop 36 preliminary 1
ALTERNATIVES storation al ives. Benefits and

costs of preliminary altematives.

6 SELECTION OF Evaluation and screening of 36
INTERMEDIATE preliminary restoration altematives down
ALTERNATIVES to five intermediate alternatives.

7 EVALUATION OF Evaluation and screening of five
INTERMEDIATE intermediate alternatives to select
ALTERNATIVES Recommended Restoration Plan.

8 RECOMMENDED Description of the Recommended
ENVIRONMENTAL Enwvir | Res Plan including
RESTORATION PLAN benetits, costs, and impiementation

requirements

9 CONCLUSIONS Summary of study objectives. needs, and

solutions

10 RECOMMENDATIONS R Jations of the S h

District Engincer
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SECTION 2

BASELINE CONDITIONS

2.1. BASIN DESCRIPTION

The Lower Savannah River Basin drainage basin (from Augusta, Georgia, to near Clyo, Georgia,
river mile 61, approximately 140 miles) is characterized by very little development or human
habitation. The river is bounded by extensive cypress-tupelo and bottomland hardwood swamps and
pine trees; the majority of the land adjacent to the river is in private and corporate ownership. From
Clyo south, there is scattered agriculture and other development, although the river continues to be
buffered by swamps. The habitat then changes to fresh water marshes, then to brackish marshes,
and finally to salt marsh below the city of Savannan. There are 14 vehicle and/or railroad bridges
crossing the river along the course of the navigation project from Augusta to Savannah.

2.2. LAND USE
2.2.1. Historical Land Use

Timberlands along the Lower Savannah River Basin have been selectively harvested since the 1800’s.
Few virgin stands of timber remain in the basin. Much of the land was privately owned and in large
tracts. Large cotton plantations were found along the upper sections of the basin, moving south these
gave way to rice plantations.

2.2.2. Historical River Traffic

The Savannah River has been a navigation artery since prehistoric times. American Indians
navigated the river in dugout canoes for thousands of years prior to its discovery by Europeans.
During the eighteenth century, the river was navigated using human powered watercraft, including
poleboats, canoes, flats, and rafts. In 1816, steamboats first appeared on the river and soon
transported the bulk of commodities moved between Augusta and Savannah.

The river steamers were used extensively between Augusta and the port of Savannah, where goods
were loaded onto ocean-going vessels beginning in the 1830s for export. The inception of the
railroad era gave Augusta merchants the option of shipping goods overland to Charleston and
bypassing the port of Savannah, an option which became more desirable during times of low water.
By the time of the Civil War, steamboats on the river were in decline. After the Civil War, there
was a brief resurgence in steam navigation due to the destruction of miles of railroad track and the
presence of thousands of bales of cotton stockpiled on the Augusta wharves which could not be
moved due to the Union’s blockade of southern ports.



Availability of railroad transportation reduced commerce on the Savannah River primarily to bulky,
heavy, non-perishable materials, particulariy cotton for foreign export. By the mid-1900s, commerce
was mainly sparse and sporadic. Barges were light-loaded due to the unpredictable navigation
channel, which included shoals, shifting channels, sharp s, and random debris.

Table 2-1 presents a summary of the waterborne commerce on the Savannah River from Savannsh
to Augusta. The reduced tonnage during the period 1940-1947 reflects a diversion of gasoline
shipments from commercial distribution to wartime uses. Beginning in 1990, tonnage was reported
in 1,000 tons, so total tonnage less than 500 tons was reported as zero. Data from 1992 through
1995 was provided by Chem-Nuclear Systems. Inc., which transports large spent nuclear
components. Figure 2-1 graphically presents the waterborne commerce since 1986.

TABLE 2-1
WATERBORNE COMMERCE ON SAVANNAH RIVER
SAVANNAH TO AUGUSTA

CALENDAR ANNUAL | PRINCIPAL COMMODITIES

YEAR TONNAGE

1920-1930 average 85933 | N/A

1930-1940 average 62,168 | N/A

1940-1947 “average 32,728 { N/A

1965 59,983 | Logs, clay

1970 135,574 | Logs, chemicals, minerals, clay

1975 71,070 | Oil, minerals, metals, machinery

1985 324 | Fish, shellfish

1986 1,140 | Fish, shellfish

1987 145 | Fish, shellfish

1988 105 | Fish. shelifish

1989 313 | Fish, shelifish

1990 <1,000 | N/A

1991 <1,000 { N/A

1992 800 | Nuclear components & industrial machinery

1993 400 | Nuclear components & industrial machinery

1994 400 | Nuclear comy & industrial machinery

1995 400 | Nuclear comg & industrial machinery
Source: 1920-1947 The Case for the Further lmpr of the S h River between Augusia and Savannak

Georgia, Thomas and Hutton, Engincers, 1948.
1965-1991 Waterborne Commerce of the United Stares, U.S. Army Corps of Engineers.
1992-1995 Chem-Nuclear Systems, Inc.
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Chem-Nuclear Systems, Inc., is one of the companies which currently uses the Savannah River for
barge traffic. They have a private disposal area on the Savannah River below Augusta for low grade
spent nuclear components. They indicated their recent traffic consisted of 800 tons in 1992 and 400
tons in each following year. They used 40-foot by 250-foot barge/tow units to transport nuclear
components to river mile 158.9 near Augusta (o the only low-level radioactive disposal site on the
east coast. Other current river users include Kimberly Clark Corporation, Fort Howard Corporation,
and Georgia Power Company which ship large machinery which may not be transportable by other
means.

The Savannah District conducted a survey to estimate the interest in future navigation on the
Savannah River. Results of that survey are described later in this section.

2.2.3. Current Land Use
A summary of current land use patterns is shown in Table 2-2.
TABLE 2-2

LOWER SAVANNAH RIVER BASIN
CURRENT LAND USE

LAND USE CATEGORY GEORGIA SO0UTH CAROLINA
(percent) {percent)
Urban/Industrial 22 5
Agncultural 2 28
Timberlands 45 67"
Forested Wetlands 12 unknown

= Includes torested wetlunds
Source: 1991 Georgta County Guide and the 1991 South Carolina Statistical Abstract.
Percentages hased on total acres in cach of the counties in the study area.

The cities of Augusta and Savannah are the only two metropolitan centers along the Lower Savannah
River corridor. There are two nuclear facilities along the Lower Savannah River Basin. The
Savannah River Site. formerly the Savannah River Plant, is located in South Carolina between river
miles 141 and 156. This facility produced plutonium and tritium for the Nation’s defense programs
and uses the Savannah River for its cooling water supply. Plant Vogtle nuclear powerplant is located
in Georgia at river mile 15! about 50 miles-downstream of Augusta and is operated by the Georgia
Power Company. There are also a number of state and federally owned properties within the basin,
which are listed in Table 2-3.



TABLE 2-3
LOWER SAVANNAH RIVER BASIN
LAND OWNERSHIP

OWNERSUIP ACREAGE

Federal Government:
Department of Agriculture
Sumter National Forest
Department of Energy
Savannah River Site
Department of the Interior
Savannah National Wildlife Retuge
Subtotat 26,000

State of South Carolina:
Tiliman Sand Ridyge WMA
Wehb Wildlite Center

Subtotal 6,935

State of Georgia
Yucchi Wildlife Management Area
Tuckahoe Wildiite Manayement Ares

Subtotal 7,949
Total 51,000

Lands surrounding the study area are predominately privately owned by timber companies, recreation
interests, electric utilities. and the U.S. Fish and Wildlife Service. The area is sparsely populated
with only one major industry along the northern edge of the study area. There are no home sites
in or near the study area. Land use is primarily timber growth, wildlife preservation, and recreation.

2.2.4. Population
Navigation cuts #3 and #4 are located in or adjacent to Effingham County, Georgia; Hampton

County, South Carolina; and Jasper County, South Carolina. Current population and OBERS
population projections are shown in Table 2-4.
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TABLE 24
CURRENT AND PROJECTED POPULATION

COUNTY 1994 2000 2010
Effingham Co, GA 30,499 35,887 41,056
Hampton Co, SC 26,180 30,855 35.343
Jasper Co, SC 21,280 25,080 28,728

2.3. GEOLOGY AND SOILS
2.3.1. Geology

The study area is underlain with unconsolidated and partly consolidated Atlantic Coastal Plain
sediments. These sediments generally consist of unconsolidated to semiconsolidated layers of sand
and clay and semiconsolidated to very dense limestone and dolomite which can reach a depth of
about 5,500 feet. A discussion of the post-Cretaceous Atlantic Coastal Plain sediments is included
in Appendix A. Engineering Anulysis.

2.3.2. Soils

Foundation conditions in the study area are satisfactory for the support of both direct bearing
structures, such as closure dikes. and structures requiring driven pile foundations. A large portion
of the foundations of the structures are located in scour zones, typical of the outside bends of the
main channei. Therefore. foundation soiis are predominantly in situ soils and not recent river
deposits.

Subsurface conditions. channel and bank soils. in the vicinity of the bends do not indicate any
materials or conditions which would present difficulties for any proposed dredging work. Soil types
vary considerably both horizontally and vertically in a gradationai nature typical of flood plain
deposits. Standard penetration test results indicate that the soils are unconsolidated, typical for soils
in the Coastal Plain. Classifications ranged from sandy silts (ML and MH) and clays (CL and CH)
to clean fine sands (SP). The average percent fines. material smailer than a #200 sieve, within the
navigation channel is 52.

No stratum of rock or hard. cemented soils were encountered within the project limits. Based on
field observations. no hazardous or toxic materials were encountered at the project site. In view of
the history of land-use at the site. no hazardous or toxic materials are anticipated. However, soil
samples from the study area were obtained and tested for poliutants which might be disturbed during
any construction activities.



2.4. PHYSIOGRAPHY

The physiography of the study area is characteristic of an undeveloped riverine system in the swampy
regions of the Coastal Plain. Old meander channels. sand bars, and oxbow lakes are relatively
common in the vicinity. Bend #4 contains a complex four-curve alignment, whereas bend #3 is a
single curve.

The study area lies within a rural portion of Effingham County, Georgia. adjacent to Jasper County,
South Carolina, just downstream of Ebenezers Landing boat ramp. Major land and water uses
include fishing, hunting, boating, and tree farming. Access to the site is virtually limited to traffic
in the Savannah River. There are no established roads of the type required to mobilize a major
construction effort to the site. The roads in the vicinity that do exist are primarily abandoned,
overgrown logging roads.

Access via the river can be achieved at a number of private and public points upstream and
downstream of the study area. Although an authorized navigation project. the river has not been
maintained since 1979. Relatively recent hydrographic surveys indicate that the authorized depth of
9 feet at a flow of 6,300 cfs continues to exist within most of the river channel. However, there are
numerous snags and shoal areas within the main river channel and the bends which reduce the
channel depth to less than the authorized depth.

The majority of the study area is heavily wooded with mature deciduous and coniferous trees and
heavy underbrush. The river banks. particularly in the bends, contain heavy growths of trees which
overhang the water. Heavy aquatic plant growth is prevalent in the bends.

The topography is relatively flat and low. which is typical for this area. Typical ground elevations
above the river average +5 feet LMVD, although there are long, narrow berms on both sides of the
navigation cuts which reach as high as +15 feet LMVD. The berms appear to be excavated
material from construction of the navigation cuts. The bottom of the main river contains scour
channels as deep as elevation -25 feet LMVD. primarily along the outside of the natural river bends,
and the average depth across the river is approximately -15 feet LMVD. The bends vary in depth
considerably with location; however. the average depth is only about -5 feet LMVD. There are
locations within each bend that have filled with sediment, from both natural processes and past
disposal of maintenance dredging. to the point where even shallow draft boats cannot pass. In other
areas. sand bars extend across almost the full width of the bend channel.
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2.5. CLIMATE

The Coastal Plain Province of Georgia and South Carolina is considered subtropical, with warm
summers and mild winters. Summer temperatures average between 80 and 82 degrees Fahrenheit
(F), with coastal temperatures reaching above 90 degrees F approximately 50 days per year. Winter
temperatures are more variable, but average 56 degrees F, with only 10 days of temperatures below
freezing per year. Relative humidity is moderately high throughout the region.

Rainfall increases from the Fall Line to the coast. Near Augusta, as little as 40 inches of rainfall
per year is measured, while the coast averages approximately 53 inches per year as shown in Table
2-5. However, rainfall varies greatly from year to year in any given area. From October through
April, precipitation is generally of low intensity. covering wide areas and lasting several days.
During May through September. precipitation is generally in the form of intense localized
thunderstorms. Snowfall is insignificant throughout tae study area.

TABLE 2-5
AVERAGE PRECIPITATION AT SAVANNAH AIRPORT
MONTIL PRECIPITATION
1962-1992
(nches)
Sanuary 3.09
February 3.17
March 3.83
Apnil 3.16
May 4.62
June 5.69
July 1.37
August 6.65
September 5.19
Octoher 2.28
November 1.89
December 217
Year Total 49.71

2.6. BASIN HYDROLOGY

Hydrology of the Savannah River is dominated by three multipurpose dam and reservoir projects
above Augusta operated by the U.S. Army Corps of Engineers. They are J. Strom Thurmond (river
mile 237.7), Richard B. Russeil (river mile 275.2), and Hartwell {river mile 305). Reregulation of
the releases from Thurmond Reservoir is provided by Stevens Creek Dam and the New Savannah
Bluff Lock and Dam.



Streamflow varies considerably in the lower Savannah River, both seasonally and annually, as shown
in Table 2-6. Streamflows are typically high in winter and early spring and low in summer and fall.
However, regulation by the reservoirs. together with reregulation by Stevens Creek Dam and New
Savannah Bluff Lock and Dam, have stabilized natural flow. Sait water extends up the river from
the Savannah Harbor approximately 22 miles. depending on river flow. Tidal influence extends
upstream about 20 miles above Savannah to river mile 44.7. about 3 miles upstream of Mill Creek.

The authorized Savannah River navigation project from Augusta to Savannah provides for a 9-foot
depth at a river flow of 6,300 cfs, which is considered typical low flow conditions. River flows
exceed 6,300 cfs about 87 percent of the time.

TABLE 26
AVERAGE STREAMFLOWS,
SAVANNAH RIVER AT CLYO, GEORGIA

AVERAGE NTREAMFLOW
MONTIS (cls)
19301952 1953-1961 1962-1995

Janusry 10.421 7.888 10,038
February 8,810 8.184 9.576
March 11,757 8.793 11,440
April 16,394 9.264 14.013
May 16.476 12,833 15,319
June 18,989 14,784 17,831
July 17,272 15,985 17,845
August 10,476 11,884 12,615
September 8.020 8,214 11,070
October 8,302 7.734 9.512
November 9,197 7.486 9,553
December 6.936 1912 9.043

Gauge 02198500, river mile 60.9
~

Plots of average, maximum, minimum streamflows. and streamflow frequency analysis are shown
in Appendix A, Engineering Anulysis.

Prior to 1954, there were no projects designed for flood control on the Savannah River.
Construction of Thurmond Dam in 1954 resulted in lower peak discharges in the Savannah River due
to flood control storage within the Thurmond reservoir. With the construction of the Hartwell Dam
in 1963 and Russell Dam in 1984. additional flood control storage was added to the river. The
100,000+ cfs downstream river flows which were observed prior t0 1954 are much less likely to
oceur.
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During low flow periods, the ability of th= reservoirs 1o provide a prolonged dependable minimum
flow also becomes important. With implementation of the Savannah River Drought Contingency
Plan in 1988, the Savannah River average streamflows are targeted to remain above a minimum
3,600 cfs.

The Savannah River in the vicinity of the study area overflows its banks when the streamflow
exceeds approximately 13.300 cfs. Streamflow velocities in the main river typically range from 4
to 6 feet per second. Even though no maintenance dredging has been done for the authorized
navigation project since 1981, these velocities have been sufficient to maintain adequate depths for
the occasional commercial navigation.

2.7. WATER SUPPLY AND QUALITY
2.7.1. Water Supply

The city of Savannah's surface industrial raw water supply intake and pumping station is located on
Abercorn Creek. Bear Creek from bend #3, Raccoon Creek from bend #4, Flat Ditch Creek from
bend #4 and Mill Creek merge below the study area and are the major sources of flow into Abercorn
Creek.

The city's primary source of domestic water supply is a major aquifer. This aquifer is threatened
by heavy usage which has resulted in the beginning of saltwater encroachment. The city may have
to place increased reliance on surface water. mainly the Savannah River and tributaries, for a reliable
future water supply source. Therefore. protection of existing and potential surface water supply
sources is critical for future water supply in the city and Chatham County.

2.7.2. Water Quality

Water quality standards. water intake structures. and effluent discharge permits are jointly regulated
by the Georgia Department of Natural Resources. Environmental Protection Division and the South
Carolina Department of Health and Environmental Control. More detailed information on water
quality standards is included in Appendix B, Environmental Assessmen:. Chemical data from seven
sampling sites in the vicinity of cut and bend #3 and #4 were collected between April and June of
1994 by the Georgia Environmental Protection Division. Suspended solids at the sampling sites were
found to be normal for this area.

The city of Savannah has been experiencing water quality problems at the water supply intake. Dry
periods within the watershed above the intake followed by minor flooding periodically flushes tannic
acid and other decomposed inorganic material from the wetlands and swamps into the creeks and to
the intake. This is further complicated by the tidal effects in Abercorn Creek, as the contaminants
can be moved up and down past the intake for sustained periods. This results in additional capital
and operating costs to remove the contaminants.
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According to the city of Savannah, the quality of raw water at their intake on Abercorn Creek has
deteriorated over the past 15 to 20 years. As a result of this decrease, the direct increase in
treatment cost is about $112,000 a year. This is expected to double when amendments to the Safe
Drinking Water Act are implemented. Some industrial customers of the system have incurred
additional costs for further treatment when industrial processes require higher levels of water quality.
In 1993, the city dredged Abercorn Creek and constructed a small diversion structure to divert more
flows into Abercorn Creek from Collis Creek. The city considered this a short-term solution that
did not address the main problem of decreasing flows from bend #3. bend #4, and Mill Creek.

2.8. RECREATION

Recreational use of the Lower Savannah River area consists primarily of fishing, boating, and
hunting. Access points close to the project area are Woods. Becks Ferry, and Ebenezer Creek
landings at RM 33.9. 39.0, and 44.7. respect.+ely. Additional access is provided at the city of
Savannah’s Abercorn Creek water intake. Important game fish found in these waters are largemouth
bass. chain pickerel. black crappie. yellow perch. redbreast sunfish. bluegill. red ear sunfish, and
warmouth.  Additional species taken are channel catfish, white catfish, and brown bullhead.
Anadromous species occur in the river, but in low numbers in the project area (GADNR, 1994).
Hunters use boat ramps and local roads for access to the area. The principal game species hunted
are deer, feral hog, and squirrel. Bird watching is a growing activity, particularly within the
Savannah National Wildlife Refuge.

2.9. CULTURAL RESOURCES

In June 1994, a cultural resources survey for the study area was conducted by the Savannah District.
The report of the contractor who performed the investigations is included in Appendix C, Culrural
Resources Survey. The survey area included the waterlogged area at the confluence of Mill Creek
and the Savannah River. the south bank of the Savannah River from opposite the middle of Bay Bush
Point around Flat Ditch Point up to Hickory Bend. Flat Ditch Point. bend #3 island. and the north
bank of the Savannah River from navigation cut #3 to cut #4.

Despite intensive shovel testing along the river banks and on the man-made islands, and visual
inspection of the river banks in the project area. nc artifacts, cultural strata, or archaeological sites
were located in the survey area. Remains of historic watercraft were not observed within the study
area. Archaeologists in the Savannah District indicated there are no historic steamboat wrecks
recorded for the area.

The District concluded that no further cultural resource investigations are required for the study area
regarding potential historic watercraft. The Georgia State Historic Preservation Officer (SHPO)
concurred in that determination. If artifacts or anthropic deposits. such as features or middens,
should be encountered during construction or in the staging area, work would be halted immediately,
and an archaeologist contacted to make an assessment of the situation.



2.10. SAVANNAH NATIONAL WILDLIFE REFUGE
2.10.1. Description

The Savannah National Wildlife Refuge is located in the uppermost reaches of Savannah Harbor, as
shown on Figure 2-2. The refuge encompasses both impounded and unimpounded wetlands and
marshes. The refuge consists of 26,500 acres of palustrine forested wetland, palustrine and estuarine
emergent wetland, palustrine scrub-shrub wetland. riverine wetland, managed waterfowl
impoundments, and upland.

2.10.2. Refuge Boundary

As shown on Figure 2-3, the present refuge boundary includes Bear Creck watershed but does not
include the two navigation cuts and bends or M .4} Creek watershed. However. the area noted for
proposed acquisition is a high priority, and the U.S. Fish and Wildlife Service. which manages the
refuge, anticipates this land will be acquired before any environmental restoration construction.
Environmental restoration benefits which accrue within the refuge have an intrinsic higher value than
similar benefits which might occur on remote unmanaged private lands.

2.10.3. Ecosystem within Study Area

In general terms, the ecosystem within the total study area subject to environmental restoration can
be broken down into three broad categories:

» Aquatic habitat within the bends and creeks.
» Bottomland hardwood adjacent to bends and in creek watersheds.
»  Aquatic and wildlife habitat in the creeks and watersheds.

The aquatic habitat within the bends requires sufficient flow to provide flowing water or slackwater
fish habitat. Areas which dry up or become isolated pockets during low flow conditions will not
sustain habitat. The bottomland hardwood adjacent to the bends is wetland forest. which requires
periodic inundation for optimum conditions. The vegetative and animal habitat within the creek
watersheds needs periodic high flows to cause overbank flooding of lands adjacent to the creek beds,
and a minimum amount of creek flow is needed during low river flow conditions to sustain fish
habitat in the creeks.
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2.10.4. Priorities for Environmental Restoration

The U.S. Fish and Wildlife Service (FWS) is strongly supportive of environmental restoration which
improves wildlife habitat within the Savannah National Wildlife Refuge. They have listed the
following areas for restoration in roughly their order of priority:

» Restored flows into the creeks and downstream watersheds for improved bottomland
hardwoods and aquatic habitat.

» Restored amount and frequency of overbank flooding of the creeks to maintain wetland
vegetation and habitat.

» Restored overbank flooding in the bends to restore amount and frequency of flooding of
bottomland hardwoods.

» Restored aquatic habitat within bends.
2.11. FUTURE NAVIGATION ON THE SAVANNAH RIVER

Commercial river navigation from Savannah to Augusta appeared to peak around 1970, with 136,000
total annual tonnage. In 1970, commerce consisted of logs, chemicals, minerals, and clay. Even
with modifications to the navigation project from 1958 to 1976 to provide the authorized 9-foot
depth, commerce continued to decline. After 1986. the annual tonnage fell below 1,000 tons every
year to the present.

However, tonnage figures alone may be misleading in evaluating the importance of the Federal
navigation project to commercial interests. Although dredging and snagging of the authorized project
was discontinued in 1981, the river remains navigable about 60 percent of the time. Most industries
time shipments to coincide with higher river flows. Several industries which still use the river for
transportation essentially do not have readily feasible alternate modes of transportation. Some large,
oversized shipments cannot be moved by any alternate method. Other industries are seriously
considering future barge traffic on the river. The Savannah Electric and Power Company is
investigating importing coal and barging it to two power plants on the river downstream of Augusta.

In conjunction with the Lower Savannah River Basin study, the Savannah District sent letters to
various agencies to ascertain fuiture use and interest in the river for navigation. These agencies
included the states of Georgia and South Carolina. counties adjacent to the river, towing companies,
and industries which currently use. or were known to be considering use of, the river for barge
shipments. Chem-Nuclear pregs by ships spent nuclear components to a disposal site on the
Savannah River near Augusta. Dugto the size and weight of the nuclear components, transport by
barge was the only means of transportation feasible.
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Chem Nuciear has indicated that if large nuclear components from waste generators could not be
transported by barge to the disposal site, they would have to be placed in long-term storage at the
generator Sites or bear the economic costs and personne! radiation exposure to disassemble and
decontaminate these components to a size which could be transported by rail or highway. Georgia
Power Company, Fort Howard Corporation, and Kimberly Clark Corporation also currently ship
large, heavy mechanical equipment by river.

Even with the presently degraded condition of the navigation project, it is feasible to maintain
navigation on the river. There are indications that commerce may increase as the costs of other
transportation modes becomes excessive, particularly for bulk goods. Industries have reduced the
size of barges and pusher tugs to accommodate shoals and reduced channel depths. Since there are
38 other navigation cuts on the river, it would not be realistic to provide less than a minimum level
of navigation through either the cuts or bends in the study area.

It was not within the scope, or intent. of the Lower Savannah River Basin study to conduct a detailed
investigation of present and future navigation on the Savannah River from Savannah to Augusta.
This would be a costly and time consuming study on its own, plus it was not within the study scope
of work which the local sponsor agreed to cost share. The Savannah District believes any
recommended environmental restoration alternative must continue to provide a minimum level of
navigation in order to maintain a contiguous navigable channel within the authorized navigation

project. It is not necessary, or desirable at this time, to further investigate the issue of continued
navigation on the river.

Responses to the survey are included in Appendix J, Fumure Navigasion Survey. Table 2-7
summarizes the responses.



TABLE 2-7
RESPONSES TO NAVIGATION SURVEY

RESPONDENT COMMENTS
Savannsh Constructing offlouding dock for coat ut plant at river mile 20 within Savannah Harbor.
Electric & Plan to burge coal up river to plant at river mile 43 above shudy ares.
Power Company | Expect to move up to 200,000 tons annuslly.
Savannah Average 3-5 trips per year.
Marine Services | Give many quotes to bring cargo to and from Augusta.
Strenuousiy object to closing cuts (elimi igation) or less
City of North Supports maintaining navigation.
Augusta, Marinas and other river-oriented facilities planned.
Georgia Need navigation access to coastal wate,s.
Augusta only inland port city on river.
Working with industrial prospect who would need river to transport mw materials.
Central Nuavigable river needed for recreational boating.
Savannah River | Sponsor annual Great Savannah River Trip with boat regatta from Aupusta to Savannsh.
Resource Recreational boating is major potential economic impact to rural counties.
Conservation &
Development
Chem-Nuclear Supports maintaining commercisl navigation.
Systems, Inc. Transports nuclear coinponents every year by barge to disposal site.
Too large and heavy for other transportation meaas.
Anticipates increased need for navigation as older nuclear plants are decommissioned.
Kimberly-Clark Uses river to transport large machinery to plant on river.
Corporation May not be transportation alternatives due to weight and clearance.
Could g hinery upgrade and lose petitive status.
Fort Howard River should remain navigable.
Corporation Have used it to transport large equipment that could not be shipped by land.
Anticipate similar shi in the future.
May want to ship fuel in the future.
Georgia GA DNR has no plans itself for navigation use of the river.
Department of Southern Compuny (S h Electric and Power Company) has mentioned interest in
Natural ible bulk ial shif
R C J about increasing cost of al ives.
Need reasonable costs to assure local support for project.
Navigati plicating envi | i lutions and contributing to costs.
No GADNR funding for future mai for navigation or environmental restoration.

Project disposal site may not support future navigati
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TABLE 2-7
RESPONSES TO NAVIGATION SURVEY

(cont’d)
RESPONDENT COMMENTS
Lockwood Transport ized eq '_ for many
Brothers, Inc. Some have i d ible future
Normally use 200°x40°'x10° barges with two tugboats.
Past and future work cannot be done by other transportation means.
Q cannot operate without the large equip moved by river.
Metro Augusta Support coatinued fiver navigation.
Chamber of Do not want to lose option of barge traffic up to Augusta.
C Prospective industries may want sites sccessible by barge.
Georgia Ports Requests ion project not i di ansp
Authority Georgia Dep of Transportati idering repi of Houlihan Bridge.
Low level replacement bridge would ially elimi igati
Conbulk Manne | Savannah Electric and Power Company coastructing dock for coal shipments on niver.

Terminals Group

Estimated annual savings barge versus truck is $262,500.

Fort Howard Paper Company Jering shipping raw ial and prod by river.
Federal Paper Company may move 100, GX)-SOO 000 tons of product hy river.
Estimated savings barge versus truck is $4.00 per ton.

Would need 7-8 foot dratt to sccommodate all of these shipmeats.

City of Augusta,
Georgia

Invested $180-200 million for economic development.
Restricting navigation might eliminate potential growth along river.

Richmond
County Board of
P .

Supports closing cutofls and restoring bends.
Opposed to Jeauthorization of navig:

Some Jevel efforts would be impacted or yed by deauth

Georgia Power

River only transportation means for replacing some nuclear plant components.

Company As example, steam generators are 70" long by 15° diameter and 400 tons.

Georgia Power Company must have optioa for shipping heavy loads on river.
Department of Loss of navigation could affect future use of Savannsh River Site for major projects.
Energy Many components would be 100 large to ship by any means except barge.
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SECTION 3

PROBLEM IDENTIFICATION

3.1. FUTURE CONDITIONS WITHOUT ENVIRONMENTAL RESTORATION

Since construction of the navigation cuts, the cutoff bends have experienced heavy siltation and loss
of flow volume. Dense aquatic plant growth is prevalent in the bends, both in the water and on
sandbars. Without a restoration project, siltation and sedimentation in the bends will continue, and
the mouths of creeks originating at the bends will experience increased siltation and further blockage
of flows into the creeks. Based upon a 1993 hydrographic analysis by the Savannah District, only
5 percent of the original channel capacity remained in bend #3 and 11 percent of the original channel

remained in bend #4. By the year 2000. only 3 and 6 percent of the original channel capacity,
respectfully, would remain.

Without a restoration project, the bends and the creeks will eventually become completely isolated
from river flows, particularly during low river flow conditions. The U.S. Fish and Wildlife Service
has predicted that future conditions in the study area, without restoration. will include compiete
filling of bend #3 in less than 10 years and filling of bend #4 in less than 15 years (Appendix D,
U.S. Fish and Wildlife Service Coordinasion Reporr). At that time, the creeks will receive no water
during low flow periods and will be completely isolated from the main river. During low flow
conditions in the river, there will be no flow within the bends and aquatic habitat will become

nonexistent in the bends. Table 3-1 summarizes the past and projected level of sedimentation within
the bends.

TABLE 3-1
LOSS OF BEND FLOW CAPACITY

YEAR REMAINING BEND FLOW CAPACITY
{percent of pre-cut conditioas)
BEND #3 BEND #4

1962 100 % 100 %
1993 5% 1%
2000 1% 6%

<2005 [}

<2010 0
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As shown in Figure 3-1, the existing low flow into Bear Creek and its watershed will be eliminated
as bend #3 becomes completely silted in. Flows from bend #4 into Raccoon Cicek are already zero
at low flow conditions, and will continue to be reduced during higher flows. The only current
minimal low flow into Mill Creek comes from bend #4 via Flat Ditch Creek, and this low flow will
soon be eliminated due o continued blockage of the mouth at the bend. The blockage of the mouth
of Mill Creek will continue to prohibit low flows from the river entering the creek and watershed.
Overall, the present low flows of 45.0 cfs in Bear Creek and 0.8 cfs in Flat Ditch Creek, the only
sources of water to the watersheds during low flow conditions, will be completely eliminated without
restoration.

Without a restoration project, the study area watersheds will continue to be negatively impacted by
the continued reduction in water flow and frequency of overbank flooding. Agquatic habitat will
diminish and be eliminated in some creeks. Forested wetlands which require periodic inundation will
be irreversibly degraded. In lands adjace.c 1o the bends and within the creek watersheds,
degradation and loss of forested wetlands will continue. eventually resulting in a change from
forested wetlands to a drier type of vegetation and habitat.

As low flows into the bends and creeks continue to be reduced. they will experience further
degradation of water quality and fish habitat from elevated temperatures and a decrease in dissolved
oxygen. Degradation will directly affect the available fish and wildlife habitat and will reduce the
diversity of the wetlands along the river. The index for average annual habitat units will fall from
the current 0.67 to 0.44. Likewise, the bottomiand hardwood ratings will fall from the current 0.5
10 0.3 in 10 years and 0.2 in 20 years. In addition, the quality and quantity of water at the city of
Savannah intake on Abercom Creek will continue to degrade.

3.2. PROBLEMS, NEEDS, AND OPPORTUNITIES
3.2.1. Navigation Cuts

In order to improve navigation on the Savannah River between Augusta and Savannah, the Federal
navigation project included construction of numerous navigation cuts along the river from 1959 w
1976 to straighten and shorten the navigation channel. These cuts directed flow away from some
of the original bends. causing the bends to degrade environmentally.

3.2.2. Bends

After the navigation cuts were constructed. bends #3 and #4 began filling with sediment due to
insufficient velocities to keep the sediment load moving through the bends. The bends slowly filled
in until most of their original channel capacity was lost. Streamflow velocities in the main river and
within the navigation cuts typically range from 4 feet per second to 6 feet per second, which have
been sufficient 1o prevent the need for maintenance dredging, thus providing adequate depths for
commercial navigation.
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As the sediment dropped out in the bends, sandbars formed and they became vegetated. The
available bend channel capacity decreased with this process. Available fish habitat has also been
reduced during low flow conditions. Fish habitat is adversely affected under these conditions and
fish recruitment may be reduced.

In addition, the creeks which originate at the bends have also lost much of their original flows. If
no restoration action is taken, siltation will eventually completely fill the bends. The mouths of the
creeks will eventually close off completely with no water flow to the downstream creek watersheds
during low flow. This is a natural process which has been greatly accelerated due to construction
of the navigation cuts.

3.2.3. Wetlands

The extensive forested wetlands of the Lower Savannah River Basin are important habitat to many
significant fish and wildlife species, as well as to endangered and threatened plants and animals.
These wetlands are also important for flood water storage. water purification, soil enrichment,
erosion control. and food chain for fish and wildlife.

The character and existence of southeastern forested wetlands is determined by many factors
including:

Depth, duration. and frequency of river and creek overbank flooding
Intensity of stream flow

Quantity, nature, and deposition rates of sediment carried by the stream
Chemical composition of the water

vy v.v v

Severe adverse modifications to the hydraulic regime results in the succession of many of the
remaining forested wetland communities to drier habitat types. This also reduces the richness and
diversity of the river swamp and eliminates or degrades wetland habitats and associated values and
functions that are important for fish and wildlife. In addition. the decrease in duration and depth of
flooding in wetiand creeks has reduced flushing of detritus and nutrients from the wetlands.

3.2.4. Riverine Fish Populations

Degradation due to construction of the navigation cuts has modified natural mechanisms that enhance
the riverine fish populations. Fish populations in some portions of the river, flood plain, and creek
watersheds have probably been reduced. Riverine fish communities benefit from natural winter and
spring floods. Overbank river flooding atlows for inundation of extensive flood plain spawning
habitat. including natural oxbow lakes. Floodwater slowly recedes allowing the larval and juvenile
fish to contribute to the river population. Temporary connection of the natural oxbow lakes also
allows for the movement of adult fish into the frequently isolated oxbows. The carbon cycle of
rivers is also closely tied to overbank flooding and productivity suffers with the loss of flood
episodes.



3.2.5. Savannah National Wildlife Refuge

All lands in the study area, particularly the creek watersheds, are within the Savannah National
Wildlife Refuge or in lands scheduled for acquisition for addition to the refuge. The importance of
the forested wetlands, vegetation, and habitat in the study area is underscored by its inclusion in a
National wildlife refuge. All of the study area has experienced deterioration of the varied ecosystem.
Loss of the channel capacity in the bends has resulted in reduced overbank flooding of adjacent
bottomland hardwoods and drastically reduced flows into the creeks originating at the two bends plus
Mill Creek. The creek watersheds have also deteriorated due to reduced high flows and the reduced
or loss of flows during low flow conditions in the river. This has resulted in the reduction of amount
and frequency of creek overbank flooding which is essential for productive forested wetlands.

3.2.6. Significance and Scarcity of Resources

In the 200 years since settlement. Georgia has lost over 1.5 million acres of wetland values. In the
mid-1800s, the Federal government encouraged and sponsored wetland drainage. Under these
legislative incentives. farmers. developers. and engineers drained and converted over 100 million
acres of wetlands (Simkins. Coder. and Lewis. 1991). In the mid-1970s, Georgia had 5.3 million
acres of wetlands.

Most of the forested wetlands in the southern United States lie in the Coastal Plain. Sixty-eight
percent are found along narrow stream margins and small drainageways, 8 percent are found in
deepwater swamps, and 11 percent are found in floodplain forests along major rivers (Walbridge,
1993). A recent statistical report from the Georgia Department of Natural Resources describes the
land cover classification for the State of Georgia by county (GADNR, 1995). The total acreage of
all forested wetland for the state is 3.1 million acres. or 8.47 percent of the total state area.

Restoration of the study area would directly impact 4,708 acres of forested wetlands in the study area
plus indirectly impact 6.468 of tidally influenced wetlands below the study area. for a total of 11,176
acres. or about 0.3 percent of the total forested wetlands in the state.

Healthy and functioning wetlands contribute to our well-being and lives in many ways. They exhibit
a diverse range of functions and values. from controlling flooding to protecting and improving
surface and groundwater quality. maintaining fishery resources. and providing valuable habitat for
plants and animals. They also provide aesthetic features and recreation. such as boating, fishing,
hiking, camping, and bird watching. They possess important recreational and historical values and
act as buffers between the urban development and our water resources. Wetlands often provide
valuable seasonal habitat for fish and other aquatic life. amphibians, and migratory bird reproduction
and migration.
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Recently, programs have been developed to restore and protect wetland resources at the local, state,
and Federal levels ot government. At the Federal level. the President of the United States
established the goal of "no ner loss of werlunds" adapted from the National Wetlands Policy Forum
recommendations (The Conservation Foundation 1988). Applying water quality standards to
wetlands is part of an overall effort to protect the Nation's wetland resources.

A portion of the ecosystem which would benefit from an environmental restoration project in the
study area, roughly the Bear Creek watershed, is within the Federal Savannah National Wildlife
Refuge. Private land in the Raccoon Creek and Mill Creek watersheds is scheduled for acquisition
by the U.S. Fish and Wildlife Service (FWS) for addition to the National Wildlife Refuge. This is
a high priority for FWS, and upon completion of acquisition, the FWS would own and manage
virtually the entire study area.

Analysis of the “Landcover of Georgia 1988-1990." published by the Georgia Department of Natural
Resources, indicates that the study area appears to be one of the largest blocks of palustrine forested
wetlands in the State of Georgia and is comparable in size to the highly significant swamps of the
lower Altamaha River near Darien. Georgia.

The quality of forest in the study area is very high. The floodplain flats on Bear Island in the
northern part of the study area has been described as a rare. nearly virgin, sweetgum-diamondleaf
oak-green ash forest. The remainder of the study area consists of mature forest with high species
diversity and good interspersion of floodplain flats and sloughs vegetated with cypress and gum.
Production of wildlife food is high due to the abundance of diamondleaf oaks and overcup oaks. The
east facing bluff along the western edge of the floodplain and Mill Creek is covered with a diverse
upland hardwood forest. This area and other floodplain edge habitats are important nesting areas
for the rare swallowrail kite and Mississippi kite. The study area provides excellent habitat for both
game and non-game species. Wild turkey and white-tailed deer are abundant in the area. The
extensive forested wetlands provide significant habitat for neotropical migratory birds.

Hydrologic restoration is an important element fo. 2nvironmental restoration. It would begin with
the reinstatement of the natural distribution of water in space and time. A limited flow has been
available to wetland tributaries arising on bends #3 and #4. In the study area. because of reduced
wetland flooding, regeneration of a less desirable forest type would be expected. The ecological goal
of the restoration study is to recreate and maintain a healthy ecosystem large enough and diverse
enough to survive the natural cycles of droughts. floods. and severe weather, and to support large
and sustainable communities of native vegetation and wildlife.

Without a restoration project. the study area will continue to be negatively impacted by reduced
water flow and overbank flooding. Bends #3 and #4 are almost completely silted in and, without
restoration, will become completed closed at low flows. Flow into the creeks is already greatly
reduced and will become nonexistent at low river flows without a restoration project. Water quality
in the study area will also continue to decline. and available fish habitat will be drastically reduced.



Hydrological restoration would recreate those conditions. or close to those conditions, which existed
in the study area uefore construction of the navigation cuts. The timing, quality, and distribution
of water would be restored to more natural conditions.

As development continues throughout the South, its effects on forested wetlands will increase,
through both direct wetland losses and changes in land use in surrounding watersheds. The Lower
Savannah River Basin environmental restoration study of bends #3 and #4 plus Mill Creek represents
an effort towards the "no ner loss™ goal and an opportunity to restore and protect this valuable
resource from further degradation and loss.

Table 3-2 shows the significance of the restored resources from a technical, institutional, and public
perspective, as described in ER 1105-2-100, Chapter 7, Section IV.

3.3. NON-FEDERAL CONCERNS

The city of Savannah has experienced declining and variable water quality, primarily ph. at its
surface water supply intake facility on Abercorn Creek below the study area. City officials believe
that this problem is caused or aggravated by reduced flow and wetland flushing in the watersheds
above the intake. The creeks that flow into Abercorn Creek include Bear Creek, Raccoon Creek,
and Mill Creek.

Reduced flows and frequency of overbank flooding in the watersheds above the water intake have
resulted in degradation of water quality at the city water intake. After long dry periods, minor
flooding in the watersheds flushes contaminants, particularly tannic acid which lowers the ph, into
the creeks and to the water intake. The city believes that increased flows and flooding in the
watersheds above the intake would improve water quality at the intake. Increased flows would
reduce the magnitude of contaminants by increasing the frequency of minor flooding and the
additional flows would dilute the contaminants.

Before construction of the navigation cuts. the watershed above the intake received a significant
amount of water from the Savannah River through the creeks and from overbank flooding in the
bends. Water quality in the Savannah River is high. with the exception of sediment load. Now
when low flow conditions occur in the river. flows from the river to the watershed significantly
decrease or cease. Historically, when flows from the watershed have been slightly increased or
improved through minor clearing and snagging or removal of small amounts of creek sediments, city
water treatment personnel have noted improved water quality at the water intake.

Any improvements to water quantity or quality at the city of Savannah water intake would be

incidental to an environmental restoration project. No portion of a restoration plan would be
constructed or modified solely for improvements at the water intake.
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3.4. GOALS AND OBJECTIVES
3.4.1. Federal Planning Objectives

The Federal objective in water resources planning, as stated in the Principles and Guidelines, is to
contribute to National Economic Development (NED) in order to alleviate problems and/or realize
opportunities related to water and related land resources, consistent with protecting the Nation’s
environment. Contributions to NED are increases in the net value of the national output of goods
and services, expressed in monetary units. Contributions to NED are the direct economic benefits
that accrue in the planning area and the rest of the Nation.

Because benefits from wildlife habitat restoration and creation are not amenable to traditional NED
benefit analyses, criteria contained in Draft EC 1105-2-206, "Environmenzal Restoration Planning
Guidance," dated March 7, 1994, was used to define the Federal objective. These criteria are:

(a) Project outputs will be primarily for the benefit of fish and wildlife habitat.

(b) Environmental degradation of the watershed must be related to previous activities of the
U.S. Army Corps of Engineers or restoration would be best accomplished through
modification of a Corps of Engineers project.

(c) Project outputs must address significant resources. based on public, scientific and
institutional considerations. Incremental analysis techniques should be used to optimize
return on investment.

(d) Habitat outputs will be documented with qualitative and quantitative procedures such as the
Habitat Evaluation Procedure (HEP).

The primary Federal objective for the restoration study was to provide for maximum cost-effective
restoration of the area directly impacted by constr:ction of the two navigation cuts.

3.4.2. Study Objectives

Construction of navigation cuts along the lower Savannah River has caused environmental
degradation in the bends and adjacent wetlands. The purpose of this study was to develop a plan for
environmental restoration of those lands which have been adversely impacted by the navigation cuts.
For this first restoration study in the Lower Savannah River Basin. cut and bends #3 and #4 plus
Mill Creek were selected for evaluation and possible restoration.

The primary objective was to restore flows in the bends and creeks and frequency of overbank
flooding to conditions approaching those which existed prior to construction of the navigation cuts.
This would allow the wetlands and habitat which have been adversely impacted to gradually recover
and be protected from further degradation.
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Restoration would be accomplished by diverting part or all of the river flow from the navigation cuts
into the bends with possible channel dredging in the bends. The creeks which originate in the bends,
plus Mill Creek, provide essential water for the forested wetlands. Higher flows through the bends
would restore desirable bend and creek overbank flooding to enhance bottomland wetlands adjacent
to the bends plus forested wetlands in the creek watersheds. Low flows would be created or
increased in the creeks to restore or enhance fish, wildlife, and vegetation habitat in the watersheds.
The mouths of the creeks would require some modification to restore natural low flows from the
river into the creeks.

3.5. PUBLIC CONCERNS

The initial Lower Savannah River Basin reconnaissance study was initiated by former Georgia
Congressman Lindsay Thomas. Congressman Thomas. along with many of his constituents, have
expressed concern with the environmental conditio- of the Lower Savannah River and surrounding
wetlands.

Throughout the reconnaissance phase. the Savannah District. Georgia Department of Natural
Resources, U.S. Fish and Wildlife Service. and South Carolina Department of Natural Resources
met several times and took several boat trips along the entire length of the Lower Savannah River
Basin. The purpose of these meetings and field visits was: (1) to determine which bends were
deteriorating environmentally, and (2) to determine the concerns of each state.

During the reconnaissance and feasibility phases. the study manager made presentations to various
civic and special interest groups, including fishermen. mayors. Congressmen, city councilmen, and
other concerned citizens. There is a growing awareness of the need to protect the environmental
resources of the river basin. particularly the Savannah National Wildlife Refuge. Water flows in the
study area watershed also impact the water quality at the city of Savannah water intake on Abercorn
Creek.

Barging interests who use the Savannah River for commercial navigation have also expressed concern
that the river be maintained for navigation. Although the amount of barge traffic has gradually
declined over the years. the remaining traffic considers the navigation channel to be critical for their
present and future operations.



SECTION 4
FORMULATION OF ENVIRONMENTAL RESTORATION MEASURES

4.1. STUDY OBJECTIVES

“No restoration can ever be perfect; it is impossible 10 replicate the biogeochemical
and climatological sequence of evenis over a geological iime that led 10 the creation
and placement of even one parvicle of soli, much less to exactly reproduce an entire
ecosystem. Therefore, all restorations are exercises in approximation and in the
reconstruction of naturalistic rather than natural assemblages of plans and animals
with their physical eavironmernss = (Berger, 1990).

4.1.1. Delineation of Study Area

The study area includes cut and bend #3, cut and bend #4, Mill Creek, plus the creeks and their
watersheds that originate at bends #3 and #4. The study area includes 4,708 acres of three major
creek watersheds (Bear Creek, Raccoon Creek, Mill Creek) above the zone of tidal influence from
the Savannah River.

4.1.2, Environmental Restoration

The Federal objective of the study was to restore significant fish and terrestrial habitat in the Lower
Savannsh River Basin study area where deterioration has resulted from a previous Federal civil
works project, particularly construction of navigation cuts for the Federal navigation project.

Construction of 40 navigation cuts on the Savannah River between 1959 and 1976 to straighten and
shorten the navigation channel removed approximately 13 percent of the natural river bends from
main river flows. In most of these bends. environmental quality has deteriorated. Adjacent forested
wetlands have also deteriorated due to decreases in bend overbank flooding and flows into creeks
from the bends.

In the study area, there are several creeks which originate in bends #3 and #4, and flows into these
creeks have been severely reduced or eliminated during low flow conditions. These creeks and Miil
Creek flow into the Savannah National Wildlife Refuge or adjacent private lands and provide vital
flows for forested wetlands and aquatic habitat. The study objective was 10 restore the fish habitat
and forested wetlands in the two bends. adjacent wetlands. and the creek watersheds. This would
be accomplished primarily by restoring flows into the bends and creeks. Field flow measurements
of Bear Creek and Flat Ditch Creek indicated sufficient hydraulic gradiemt exists in the upper
portions of the creeks to allow flows from the bends into the mouths of the creeks to flow
downstream through the remainder of the watersheds.
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Therefore, restoration measures at bends #3 and #4 which restore flows into the creek mouths will
result in improved flows downstream in the creek watersheds and increased overbank ‘looding.

4.1.3. Environmental Restoration Benefits

The U.S. Fish and Wildlife Service manages the Savannah National Wildlife Refuge where many
of the restoration benefits would accrue. In coordination with the Savannah District and the Georgia
Department of Natural Resources, they developed the habitat evaluation methodology and data used
in the study to estimate restoration benefits. Restoration benefits are composed of two distinct
categories: fish habitat and bottomland hardwoods. Although fish habitat sometimes comprises the
primary environmental benefit from a restoration effort, in this study area the unique features and
scarcity of the bottomland hardwoods were the dominant measures for environmental restoration
alternatives. although benefits to average annual habitat units were also fully developed. The District
used the benefit data to conduct an incremental analysis of benefits and cost of the preliminary
restoration alternatives.

4.2. FORMULATION ISSUES
4.2.1. Separable Study Sites

The restoration study was more complex than initially expected due to the three individual sites
included in the study area, although the three sites (cut and bend #3. cut and bend #4, Mill Creek)
are geographically in close proximity. Navigation cut #4 is about 2.000 feet upstream of navigation
cut #3 and about 3,700 feet downstream of the mouth of Mill Creek. Most restoration measures at
any of the three separate sites are independent of actions at the other sites. However, the
environmental benefits within the study area resulting from restoration actions at the three combined
sites may be greater than the sum of benefits from restoration at each of the three sites.

The separate restoration components at each of the three sites were combined to form a restoration
alternative for the total study area. although some components included no action. The first array
of all potential restoration actions at the three sites inciuded a total of 360 alternatives. These were
narrowed to 36 preliminary alternatives for evaluation of benefits and costs.

4.2.2. Maximum Environmental Restoration

A simplistic approach for environmental restoration would be to restore the bends to pre-navigation
cut conditions by plugging the entrance to the navigation cuts and allowing the total river flow to
rewrn to the bend. Dredging would be required to remove sediment deposits accumulated in the
bends and provide a channel capable of accommodating total river flows. However, the watersheds
of the creeks which originate at the bends contain valuable habitat and forested wetlands, and these
have been adversely affected by reduced flows into the creeks from the bends and lower frequency
overbank flooding due to construction of the navigation cuts.
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The majority of environmental benefits which would result from a total restoration project would
accrue in the watershed: instead of the bends. Therefore, an optimum restoration solution might
place more emphasis on the 4,708 acres of forested wetlands in the study area instead of the bends
themselves.

4.2.3. Preliminary Restoration Measures

One obvious restoration alternative was full closure of the two navigation cuts and restoring total
river flows to the bends. Providing a full navigation channel in the bends would not necessarily
provide optimum environmental restoration of the bends or watersheds. Therefore, options were
considered with total cut closure and a smaller restoration channel with minimal navigation through
the bends. Another option would be to construct a partial diversion structure at the entrance to a
navigation cut to allow navigation to continue through the cut and provide a small channel with
moderate increases in flows through the bend.

Restoring flows into Bear Creek is a high priority restoration measure for the U.S. Fish and Wildlife
Service and the city of Savannah. Dredging bend #3 and restoring the creek mouth would increase
flows into the creek, but a major increase in flow could be obtained by constructing a partial
diversion structure at the entrance to the navigation cut and creating a channel from the river to the
mouth of the creek. The flows into Bear Creek could be further increased by plugging bend #3
immediately below the mouth of Bear Creek so all flows entering the bend would go into Bear
Creek. Still another approach would be to construct a new creek channel from the river or bend #4
which would join the existing Bear Creek below the mouth.

Other restoration measures were considered. but they are mainly modifications to these basic
restoration components. No restoration measures were eliminated unless shown to be not cost
effective or there was a similar restoration measure which was more desirable. Additional
information is included in Appendix H. Formulution and Screening of Restoration Alternatives.

4.2.4. Navigation

All environmental restoration components and alternatives provided for some level of navigation
through either the navigation cut or bend at cut and bends #3 and #4. A full navigation channel was
defined as providing 9-foot depth at a flow of 6,300 cfs. In addition, in order for a full navigation
channel through the bends to meet design standards and design vessel requirements of the Waterways
Experiment Station, the channel would have minimum widths and radius throughout the bend.

Some alternatives included a "restoration” channel through the bends. This channel approached pre-
cut conditions in the bends and provided a minimal level of navigation. Widths and curves do not
meet WES navigation design standards. but barge traffic should still be able to navigate the bends
under higher flow conditions. Due to higher velocities and narrow widths, safety and
maneuverability would be a concern.



4.2.5. Environmental Restoration Benefits

The Savannah District, Georgia Department of Natural Resources. and U.S. Fish and Wildlife
Service jointly developed benefits for each of the environmental restoration alternatives. For fish
habitat restoration in the bends and creek, the average annual habitat units created by the restoration
measures were computed using standard Habitat Evaluation Procedure models. In addition, the
restoration of bottomland hardwoods in the forested wetlands was quantified in bottomland hardwood
functional values, which is a measure of hardwood improvement. Since these are not comparable,
both types of benefits were listed for each restoration measure. For without project conditions, those
habitats which will continue to experience further degradation into the future were evaluated and
quantified. Total restoration benefits were computed against without project conditions versus .
current conditions.

4.2.6. Net Environmental Benefits

Some of the environmental restoration measures evaluated resulted in minor destruction or
degradation of existing bottomland hardwood due to construction activities, primarily dredging of
bends or dredging a new channel for Bear Creek. The net environmental benefits for each
restoration measure were computed as the positive restoration benefits less any construction losses
of bottomland hardwood.

4.3. CONSTRAINTS

During formulation of initial alternatives, it was necessary to provide a minimal level of navigation
through the bends for the alternatives with full closure of a navigation cut. This required a slight
compromise with restoration objectives, although a restoration channel did come close to pre-cut
conditions in the bend. A restoration channel would raise safety concerns for barges trying to
navigate the bend at low or high flows.

The study team concluded that construction techniques for each restoration alternative should be
selected to minimize environmental destruction or adverse impacts. Therefore, all construction was
assumed to be marine-based to avoid the adverse impacts of land based construction. This likely
resulted in a slight increase in the cost of some components of an alternative, but the major
construction item is bend dredging which would be totally marine-based except for the pipeline to
an upland disposal area. Small construction equipment such as backhoes would be transported by
barge for clearing and restoration of the mouths of the creeks.

Any debris removed from the mouths and upper portion of any of the creek mouths would be moved
by small equipment and placed in the flood plain and not burned on-site. However, willows and
other growth which has occurred on the sand bars within the two bends would be removed before
any bend dredging and burned on a bar in the bend. Debris from clearing the snagging the mouths
of the creeks would also be removed and burned on sand bars. Major burning within the study area,
particularly the Savannah National Wildlife Refuge, would be avoided.



With no flow in Mill Creek under low flow conditions, it was not possible to obtain flow
measurements for hydraulic modelling. Therefore, modelling results from other creeks in the study
area were interpolated to obtain future flow estimates for Mill Creek.

4.4. COMPONENTS OF ENVIRONMENTAL RESTORATION ALTERNATIVES

Figure 4-1 shows the study area, including bends #3 and #4 plus Mill Creek. The following is a
description of the individual feasible environmental restoration components which were considered.
These were later combined to form restoration alternatives for the total study area. The restoration
components for the navigation cuts and bends stem from two basic measures:

» Full closure structure at a navigation cut with new channei in the bend
» Partial closure structure at a navigation cut with new channel in the bend

Additional measures were considered 10 restore flows to the mouth of Bear Creek, which provides
the largest flow volume 10 the study area. Options included: (1) plugging bend #3 and realigning
the mouth of the creek, and (2) relocating the mouth of the creek. Other measures were also
considered to restore flows into the mouth of Bear Creek, such as a narrow approach channel from
the bend 10 the mouth of Bear Creek.

More detailed information on restoration alternatives is included in Appendix A, Engineering
Analysis, snd Appendix H, Formulation und Screening of Restoration Alternatives.

The following Sections 4.5. through 4.10. summarize the individual restoration components which
were considered for each of the three sites in the study area. These components were later combined
in various ways to become restoration alternatives for the total study area. Additional information
on engineering and hydraulic investigations of the restoration options considered is included in
Appendix A, Engineering Analysis.
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The description of restoration components is listed in the following order:

NO ACTION

CUT AND BEND #4
* Full closure of cut #4
Navigation channel in bend #4
» MILL CREEK
» CUT AND BEND #3
¢ Restoration of cutoff bend
* Full closure of cut #3
¢ Channel options in bend #3
Navigation channel
Full closure restoration channel
¢ Partial closure of cut #3
* Channel options in bend #3
Partial closure restoration channel
Plug bend #3 with slackwater channel in bend
* Modifications to Bear Creek
Increase flow to existing mouth
Realign or relocate mouth of creek

4.5. NO ACTION
4.5.1. Conditions Prior to Navigation Cuts

Prior to construction of the navigation cuts, bends #3 and #4 carried the full river flow. In order
for the flow through the bends to have been relatively stable during low flow conditions, the pre-cut
channel through the bends must have had a flow area of at least 1,800 square feet. The original
bend width from bank to bank varied from 200 to 250 feet in bend #3, and 200 to 350 feet in bend
#4. The velocity of the river flows essentially pre:luded any significant deposition of sediments
within the main bend channel, particularly in curves along the outside bank with highest velocities.
Natural deposition did occur on the inside banks where lower velocities resulted in siltation.

4.5.2. Current Conditions

The bends have experienced severe sedimentation and shoaling due to insufficient velocities to keep
sediment load moving through the bends. As the sediment was deposited in the bends, sandbars
were formed which became vegetated. The available flow in the bends was subsequently restricted,
including bend overbank flow and flow into the creeks originating in the bends. If this process is
allowed to continue, the bends will completely close off from the river and there will be no flow into
the creeks at any time. The existing depth in the bends varies considerably, although the average
depth is about -5 feet LMVD.
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4.5.3. Future Conditions

No Action in the study area is potentially devastating to bends #3 and #4 and adjacent wetlands.
Over the past 30 years, these bends have lost over 90 percent of their original flow capacity. With
no action, the remaining bend channels will continue to fill in and lose all flow during low flow
conditions, thus eliminating all fish habitat within the bends.

Flow into Mill Creek and creeks originating from the bends will continue to be reduced and will
eventually become nonexistent except during high river flows. This loss of flow will result in
reduction of habitat quantity and quality in Bear Creek, Raccoon Creek, and Bear Creek. Currently,
the only existing major flow to Mill Creek is from bend #4 through Flat Ditch Creek, whose mouth
is heavily blocked by debris and sediment. Further loss of this flow from Flat Ditch Creek would
cause a severe reduction of available habitat in Mill Creek, up to zero flow.

Water quality in the creeks is also expected to decline as the high quality flow from the river is
eliminated. Without a restoration project. there will likely be no opportunities to restore this
valuable wetland area and unique wildlife resource to original conditions.

4.6. CUT AND BEND #4 RESTORATION

Several different channels were evaluated for bend #3 and bend #4. It was concluded early in the
analysis that the only feasible option for bend #4 was full closure of the navigation cut with a
navigation channel through bend #4. Partial closure of cut #4 would result in undesirable shoaling
in the bend due to the length and resultant lower velocities in the bend. A channel in bend #4
smaller than a navigation channel would not provide safe navigation.

4.7. MILL CREEK RESTORATION

The only restoration option for Mill Creek is to realign the mouth with river flow and restore the
mouth.

4.8. CUT AND BEND #3 RESTORATION
4.8.1. Restoration of Bend #3

Figure 4-2 shows the various feasible channel configurations which were developed for bends #3 and
#4. Any channel dredging in the bends would remove sediments and open much of the creek mouths
which originate at the bends. Heavy shoaling has occurred at the mouths of the creeks due to lower
velocities. A new channel would provide for restored flows from the river to the creek mouths,
restore bend overbank flooding into adjacent forested wetlands, plus restore some level of aquatic
habitat within the bends themselves.
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4.8.2. Full Closure of Navigation Cut #3

The Savannah River Below Augusta is an authorized navigation project. Some initial modelling was
performed with full closure of the navigation cuts and diverting total river flows into the existing
bend channel to analyze the impacts of total diversion on existing bend configurations. The resulting
velocities were unstable. The water surface also rose well above the banks. To ensure a stable
channel, the cross-sectional flow area through the bend would need to be approximately equal to the
cross-sectional flow area in the main channel. This could not be achieved in bend #3 without
significantly widening or deepening the existing bend.

For full closure, a diversion structure would be constructed across the main Savannah River at the
entrance to the navigation cut. The structure would extend from the point of the island across the
river to the opposite bank, creating a smooth transition from the river into the bend. The crest of
the diversion structure would match adjacent vank elevations. The full closure option should
ultimately provide velocities in the bend similar to that now encountered in the main river. These
velocities appear to be sufficient to prevent the requirement of maintenance dredging in the bend.

4.8.2.1. Full Closure Cut #3, Navigation Channel in Bend #3. To ensure that navigation interests
and navigation capability are not impacted. the Waterways Experiment Station designed a minimum
navigation channel configuration which would provide a 9-foot depth at 6.300 cfs. The navigation
channel design provided approximately a 1,800 square foot flow area. For bend #4, the resulting
design yields a channel similar to the shape of the bends that existed when the navigation cut was
constructed. A navigation channel in bend #3 could not be contained within the banks because the
bend has a very sharp curve. A full closure structure would be constructed across the upstream end
of the navigation cut, creating a smooth flow transition from the main river channel into the bend.
The crest of the closure structure would match adjacent bank elevations. The navigation channel
should result in velocities through the bend similar to that now encountered in the main river. These
velocities have been sufficient in the past to prevent the need for maintenance dredging.

4.8.2.2. Full Closure Cut #3, Restoration Channel in Bend #3. With full closure of navigation
cut #3, a restoration channel would be constructed in bend #3. The channel would have a flow area
equivalent to a navigation channel at low flow. A navigation channel design has about 1,800 square
feet of flow area. The invert elevation of the bend channel would transition from the invert elevation
of the upstream main river channel to the invert elevation of the downstream main channel. The
flow are through the bend should not vary considerably. ,
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4.8.3. Partial Closure of Navigation Cut #3

In order to increase flows into bend #3, a partial diversion structure could be constructed in the main
river channel to divert a portion of the river flow into the bend. The width of a partial diversion
structure was selected to be about one third the width of the main river channel. A wider structure
would impede navigation through the navigation cut, and a smaller structure woulkd not provide
adequate flows into the bend. The structure would provide a smooth transition from the main stream
into the bend. The crest of the diversion structure would match adjacent bank elevations. Typical
flow patterns are shown in Appendix A, Engineering Analysis.

4.8.3.1. Partial Closure of Cut #3, Restoration Channel in Bend #3. With a partial closure
structure at navigation cut #3, a partial closure restoration channel would be dredged in bend #3.
It would be much smaller than a navigation channel in order to maximize environmental restoration.
Since most river flows would continue throug.. the navigation cut, flows and resultant velocities
through the restoration channel would be stable.

4.8.3.2, Partial Closure of Cut #3, Slackwater Channel in Bend #3. As discussed later under
modifications to Bear Creek, a feasible option would be to construct a narrow approach channel to
the mouth of Bear Creek and plug the bend below the creek mouth to divert all flows entering the
bend into Bear Creek. Since bend #3 is heavily shoaled, a slackwater channel could be dredged in
the remainder of the bend from the plug to the downstream end of the bend. This would restore
aquatic habitat within this portion of the bend. Shoaling would be very gradual since no flows would
enter the bend.

4.8.4. Bend #3, Modifications to Bear Creek

4.8.4.1. Increase Flow to Existing Mouth of Bear Creek. A primary environmental restoration
objective was to increase and restore flow in Bear Creek and its downstream watershed. Bear Creek
currently provides essentially all flow to the study area under low flow conditions. The existing
mouth of Bear Creek is oriented in the downstream direction of bend #3, which does not optimize
the capture of flows in the bend. Maximum restoration of Bear Creek could increase flows by 72
percent over current conditions. One restoration option would be to restore flows to the existing
creek mouth without relocation of the mouth. A small or partial diversion structure would be
constructed on the point of the bend #3 island and a channel dredged from the river to the mouth of
Bear Creek.

In order to maximize flows into the creek, the bend would be plugged immediately downstream of
Bear Creek, forcing all flows entering the bend to enter Bear Creek. In order to keep velocities in
the channel sufficiently high to prevent siltation within the approach channel, the channel would be
relatively narrow, approximately the same width as Bear Creek. The channel banks would be sheet
pile or stabilized to prevent bank sloughing and scouring. The creek mouth would be realigned to
improve flows from the bend into the creek.
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The size of the diversion structure in the main river greatly affects the water surface elevation in the
bend and approach channel to the mouth of Bear Creek. The width of the approach channel did not
significantly affect the water surface elevations in the approach channel. However, the velocities in
the approach channel increase from near zero to about 1.0 fps when the width of the approach
channel is narrowed to the width of Bear Creek. about 40 feet. The maximum velocities encountered
in the approach channe! should approximate those found in Bear Creek.

With no partial closure structure, there would be essentially no additional low flows into Bear Creek.
When a small partial closure structure, about 1/6 the width of the river, is added at the bend
entrance, an additional 3 cfs is added to the flows into Bear Creek. With a large partial diversion
structure, about 1/3 the river width, there is a significant increase in water surface and a 32 cfs
increase in flows over existing conditions. Figure 4-3 shows the configuration for increased flows
to the existing mouth of Bear Creek.

4.8.4.2. Relocate Mouth of Bear Creek. If navigation cut #4 were closed. which is one of the
restoration options. the entire river flow would be diverted into bend #4. It would be technically
feasible to relocate the mouth of Bear Creek. as shown on Figure 4-4, to the outside bank of bend
#4 so its alignment would allow significant flow to continue from the bend into the mouth of the
creek. A new creek bed would have to be dredged within the bottomland hardwoods from the new
mouth location to tie into the existing Bear Creek channel below its present mouth on bend #3.
Another option would be to create a new mouth on the river between the two cuts and bends, but
this would not provide as much flow into the creek as a new mouth at bend #4.

4.9. POTENTIAL RESTORATION COMPONENTS ELIMINATED

The projected performance of the various potential restoration components were compared to identify
favorable options and rule out any options which would not function effectively. This couild result
from low velocities with extensive shoaling or high velocities with unstable conditions which could
cut through a cutoff island. The design and effectiveness of diverting flow from the main river is
partially based on the geometry of the entrance to a bend. Several restoration options would provide
no significant improvements over either existing conditions or other less costly options and were
therefore eliminated from further consideration.

No significant increase in flow into the bends would occur from creation of a small ch | through
the bends without the addition of a flow diversion structure at the main river channel. This is due
to the length and gradient of the bends. Flow diversion structures were added to cause a constriction
in the river channel, forcing the water surface to increase. After modelling several restoration
options with diversion structures, the study team realized that the main influence would occur local
to the diversion structure.
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The study team also determined that diversion structures placed within the bends and immediately
downstream of mouths of the creeks did not significantly increase the local water ~rface, especially
at low flows. Therefore, flow diverters at these locations would not be effective. This is due to the
low velocities in the vicinity of the creek diversions structures.

A partial diversion structure has a strong influence on the water surface elevations. This was most
evident in the restoration options which included plugging bend #3 below the mouth of Bear Creek
when the low flow into Bear Creek varied from 45.0 cfs with no diversion structure, to 51 cfs with
a 1/6 width structure, to 77.4 cfs with a full 1/3 width partial diversion structure. A bend plug by
itself with no diversion structure actually caused a decrease of flow into Bear Creek when compared
to a partial diversion structure due 10 a reduction in water level at the entrance to the bend.

Table 4-1 summarizes the environmental restoration components which were considered and
eliminated from further consideration. Additic 1al discussion of these components is included in
Appendix A, Engineering Analysis. and Appendix H, Formulation und Screening of Restoration
Alternatives.

TABLE 4-1
POTENTIAL RESTORATION COMPONENTS ELIMINATED
DESCRIPTION REMARKS
Inflatable dam Not practical for usc and location.
Less than pilot channel No significant flow improvements, low velocities, shoaling.
Minimum conveyance channel
Croek diverters

Flow diverter in bend at & creek mouth provides little benefit
ithout a y hannel

Partial closure structure
Without mini hannel

o4

Little henefit and localized unstable hydraulic conditions.

Partial closure structure
With mini h |

04

Low velocities and shoaling, particularly in bend #4 due to length.

Full closure structure
Without minimum conveyance channel

High velocities with unstable water surface.

Full closure structure
With minimum conveyance channel

Flow area similar to river channel needed to maintain stable
velocities.

Relocate mouth of Bear Creek to river

Would result in adverse destruction of bottomland hardwoods.

Creek clearing and snagging Not J for

project to fu

The creeks which originate at bends #3 and #4 are a primary source of flows to wetland areas within
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the Savannah National Wikilife Refuge south of the two bends. Bear Creek flows southward from
bend #3, Flat Ditc~ Creek flows westerly from bend #4 1o Mill Creek, and two unnamed creeks flow
south from bend #4 to Raccoon Creek. All of the flows merge downstream in Abercorn Creek.
Gradual scouring of the creek banks has undermined some trees, which have subsequently fallen in
or across the creeks. These fallen trees, plus debris which has accumulated behind them, have
created minor blockages to creek flow.

Clearing and snagging the three major creeks was considered as a restoration option which could be
included with any major restoration project. However, after fiekl surveys and discussions with the
U.S. Fish and Wildlife Service, the study team concluded that the existing debris in the creeks is not
impeding flow from the bends into the creeks. There is sufficient hydraulic gradient within the
creeks to convey restored flows from the bends. Restored flows in the creeks resulting from any
restoration project woukd not be impeded by minor existing debris in the creeks. The U.S. Fish and
Wildlife Service and city of Savannah have indicated *“ey would monitor the restoration project after
completion and if any clearing and snagging would improve flows within the creek watersheds, it
would be done selectively. Therefore, the objective of any environmental restoration project would
be to restore the mouths and approximately the first 100 feet of the three creeks. This would assure
that the restoration project accomplishes the goal of restoring flows into the creeks.

4.10. SUMMARY OF VIABLE RESTORATION COMPONENTS

Table 4-2 summarizes the restoration components for each site which were selected for more detailed
analysis.
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TABLE 42
ENVIRONMENTAL RESTORATION COMPONENTS

RESTORATION DESCRIPTION
COMPONENT

BEND 13
No Action No Action
Partial Closure Coanstruct partial cut cl i flow through bend, dredge partial
w/P/C Restoration closure restoration channel in bend 76" top width x 10* deep, 1:3 side slopes
Channel
Full Closure C full cut cl restore bend to accommodate navigation, dredge
w/Navigation navigation channel in hend 229-259° top width x 9* deep @ 6,300 cfs, 1:3 side
Channel slopes
Full Closure w/F/C C full cut ci dredge full closure restoration channel in bend

Restoration Channel

182’ top width x 13° deep, |:3 side slopes

Bear Creck/Small Construct small diversion structure, narrow approach channe! to Bear Croek, plug
Diversion bend below Bear Croek, realign mouth
Bear Creek/Large C large diversi narrow approach channel to Bear Creek, plug
Diversion bend below Bear Creek, realign mouth
Relocate Mouth of Relocate mouth of Bear Creek to hend #4, new channel from mouth to existing
Bear Creek channel
Bear Crock/Smali C small diversi narrow approach ch | to Bear Creek, plug
Diversion/ bend below Bear Creek, realign mouth, dredge slacl hannel in inder of
Slackwater bend 182" top width x 13' deep, 1:3 side slopes
Bear Creek/Large C large diversi narrow approach channel to Bear Creek, plug
Diversion/ bend below Bear Croek, realign mouth, dredge slackwater channel in remainder of
Slackwater bend 182° top width x 13 deep, 1:3 side slopes, clear and snag Bear Creek

BEND #4
No Action No Action
Full Closure Construct full cut closure, dredge navigation channel in bend 204-254° top width x
w/Navigation 9" deep @ 6,300 cfs, 1:3 side slopes
Channel

MILL CREEK
No Action No Action
Restore Reorient mouth alig deepen hannel

P/C = partial closure

FIC = tull closure
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4.11. DESIGN CRITERIA AND ENGINEERING

Each of the environmental restoration components would have some, but not all, of the following
construction actions, costs, and environmental impacts:

Dredging channel in bends

Construction of confined upland dredged material disposal site

Construction of partial or full closure structure at navigation cuts

Construction of plug in bend

Construction of narrow approach channel to Bear Creek

Possible future O&M costs depending on the amount of shoaling

Monitoring costs

Net positive environmental impacts within the bends or adjacent areas subject to overbank
flooding and creation of AAHUs in the creeks

» Possible adverse environmental impacts, including impacts to bottomland hardwoods due
to dredging a channel in a bend or relocating mouth and upper channel of Bear Creek
through hardwoods

Yy v v v v v Vv v

4.11.1. Dredged Material

4.11.1.1. Dredged Material from Bends. The material which would be dredged from the bends
consists of sediments which have been naturally deposited in the bends since the navigation cuts were
constructed. In addition, in some locations the navigation channel dimensions fall outside of the
original channel banks. In these areas, the material has not been previously excavated or tested.
For the purpose of disposal area design. these materials were assumed to be 50 percent fine-grained.
Additional information on dredged materials is included in Appendix A, Engincering Analysis.

4.11.1.2. Dredged Material from Bear Creek Relocation. Soil samples were not taken for the site
of a potential relocation of the Bear Creek channel. This information was not needed for the
evaluation and screening of potential restoration aiternatives. If this option were carried into the final
array of alternatives. sampling would be conducted to determine its suitability for disposal.

4.11.2. Dredging and Disposal Methods
Three methods were considered for dredging and disposal of the dredged material: (1) in-water
placement of material, (2) jet-spray dredging, and (3) hydraulic pipeline dredging with placement of

the material in a confined upiand disposal area. Dredged material would result from dredging bends
#3 or #4 or dredging a new channe! from bend #4 to Bear Creek.
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4.11.2.1. In-Water Placement. Total in-water placement of dredged material from project
construction was considered undesirable due to the adverse environmental effectc  However, for full
closure of navigation cut #4, dredged material from bend #3 or dredging a new channel for Bear
Creek could be placed in cut #4, completely filling the cut if necessary. Any localized placement
of dredged material would result in a reduction in the amount of material to be pumped to an off-site
disposal area and significant cost savings.

4.11.2.2, Jet-Spray Dredging. Jet-spray dredging is a method of hydraulic dredging with discharge
of the dredged material in a slurry that is sprayed on either side of the dredge. The city of Savannah
has successfully used this method for sediment removal in Abercorn Creek. The material is
generally discharged in an area within 150 feet of the existing banks. The average depth of material
deposited in this manner should not exceed 3 or 4 inches to prevent filling of wetlands and damage
to vegetation. Due to this constraint, it was determined that a maximum of 100,000 cubic yards of
material could be disposed of in this manner. £ .nce this would not be adequate for major dredging
in the bends, it was concluded that jet-spray dredging would not be used for initial project
construction. It was assumed that jet-spray dredging would be used for any future maintenance, if
required. of any channel construction in the bends.

4.11.2.3. Hydraulic Pipeline Dredging. The conventional method of dredging includes the use of
a hydraulic pipeline dredge, with dredged material pumped via a pipeline to a nearby disposal area.
This method was selected for dredging and disposal of dredged material for a restoration project.
This also takes advantages of economies of scale for larger dredging operations.

4.11.3. Disposal of Dredged Material

4.11.3.1. Confined Upland Disposal Area. Confined upland disposal of the dredged material was
determined to be the most feasible method for disposal during initial project construction.  All
design calculations were made using EM 1110-2-5027, Confined Disposal of Dredged Material. The
disposal area design was based on use of an 18-inch hydraulic pipeline dredge with approximately
50 percent fine-grained material.

The size of the disposal area and dike height would depend upon the volume of material dredged and
pumped to the disposal site. Dredging volume could vary from zero for alternatives with no
dredging to 2 maximum with channel dredging in both bends. Material to construct the dikes would
be obtained from within the disposal area.

Based on the use of an 18-inch dredge, the required weir length would be 20 feet. Either a 20-foot
box shaped weir or a series of three 8-foot steel D-shaped weirs discharging into a single discharge
pipe could be used for this purpose. The discharge pipe would allow flow through the dike and
would discharge into Mill Creek. Some stone scour protection would be required at the location that
the pipeline enters the ditch.



A site located near the dredging location was determined to be suitable for construction of the
confined disposa! :rea, as shown on Figure 4-5. A different site was originally selected based on
an aerial photograph of the project area. After a site visit, the study team determined that it
contained cultural resource areas and possible wetland sites. Based on the approximate location of
known wetland areas and cultural resource sites identified by Fort Howard Corporation during a
prior environmental assessment for plant construction, a second site was identified which is more
suitable for project requirements. A wetlands delineation will be required prior to project
construction. The property consists primarily of planted pines.

The average pumping distance to the site would be approximately 12,000 feet from bend #3 and
6,300 feet from bend #4. Pipeline access to the site would be along an abandoned logging road.

4.11.3.2. Disposal Area in Navigation Cut #4. If navigation cut #4 were fully closed, some or all
of material dredged from bend #3 could be placed .ithin cut #4 as a measure to reduce disposal
costs. as shown in Figure 4-6. The navigation cuts have relatively low environmental value for
aquatic habitat.

The average pumping distance to the cut would be approximately 5.000 feet, with a maximum
pumping distance of 6,300 feet. Any dredged material from bend #3 which exceeded the capacity
of cut #4 would be pumped to the confined upland disposal site.



4.11.4. Full Closure Structure

The criteria for the design of the structure required to facilitate full closure included the following:

»

The structure must not be a hazard to navigation.

» The majority of construction should be performed from water-borne equipment due to the

>

>

need to limit land-based construction, and therefore environmental degradation, to a
minimum.

The structure must be permanent and structurally stable during a variety of conditions,
including overtopping events.

The closure dike must resist undermining by scour since the existing channel shows evidence
of severe scour.

The alignment of the structure must produce a smooth transition from the main channel to
the bends in order to maximize the increase in hydraulic head at the mouths of the feeder
creeks. The structure would have a minimal differential head on it, therefore seepage
considerations were not applicable.

The structure should be aesthetically acceptable and maximize environmental enhancements,
where practical.

The design must be cost effective.

As discussed in Appendix A, Engineering Analysis. two full closure design schemes were developed,
dredged material-filled geotextile containers or homogeneous dumped rock. The geotextile containers
is a relatively new technology. Both schemes use a closure dike across the navigation cut and slope
protection. The dumped rock riprap method was selected for zonstruction of a closure structure, as
shown on Figure 4-7.
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4.11.5. Partial Closure Structure

The general concept of partial closure of a navigation structure is to maintain navigation in the main
channel and divert only a portion of the flow into a bend. Partial diversion would not degrade
navigation below existing capabilities. Diversion is accomplished by constructing a partial closure
structure at the upstream point bar of the cutoff island which splits the flow, as shown on Figure 4-8.

The criteria for the design of the partial closure structure included the following:

» The structure must not be a hazard to navigation within the main channel.

» The majority of construction should be performed from water-based equipment, due to the
need to limit land-based construction, and therefore environmental degradation, to a
minimum.

» The structure must be permanent, structurally stable during a variety of conditions, including
overtopping events.

» The partial closure dike must resist undermining by scour on both sides since the existing
channel shows evidence of severe scour.

» The alignment of the structure must produce a smooth transition from the main channel to
the bends in order to maximize the increase in hydraulic head at the mouth of the feeder
creek.

» The structure should be aesthetically acceptable and maximize environmental enhancements,
where practical.

» The design must be cost effective.

As discussed in Appendix A, Engineering Analysis, the design scheme and engineering considerations
for partial closure are very similar to those features for full closure. Use of dredged material-filled
geotextile containers and homogeneous dumped rock were also considered for partial closure.

4.11.6. Design and Evaluation Flows

The 9-foot authorized navigation channel depths is based upon a flow of 6,300 cfs at the Clyo,
Georgia, river gage. This flow was also assumed to represent low flow conditions in the study area
bends and creeks. However, for hydraulic modelling of flow into the creeks as described in
Appendix A, Engineering Analysis. a flow of 6.600 cfs was used based on 5,920 cfs at the Clyo
gage. It was also assumed the bends are at bank full when the main river has flows of 13,300 cfs.
Flows are less than 6,600 cfs about 13 percent of the time and less than 13,300 cfs 71 percent of the
time.
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4.11.7. TABS-2 Hydraulic Model

The Savannah District performed a hydrodynamic study to evaluate flow conditions in the river and
the two bends. A two dimensional depth-averaged finite element numerical model (TABS-2 created
by the Waterways Experiment Station (WES)) was used, applying data obtained from a field survey
conducted by the U.S. Geologic Survey (USGS) and the Savannah District. The grid for this model
was developed by WES in conjunction with the Savannah District Hydraulics and Hydrology office.
The District survey included bathymetric data at 70 strategic cross sections of the study area.

The USGS survey included velocity, water depth. and channel width at seven strategic cross-sections
of the area for low and high discharge events. Ultimately, the model was used in the design of
structure placement to divert more flow to each bend and, thereby, decrease ongoing deposition.

Due to the close proximity of navigation cuts #3 nd #4, District hydraulic engineers determined that
only one finite element grid was needed. The elements controlling the TABS-2 model were upstream
head and flow and downstream head. Head and flow into the creeks were also controlling factors.
Velocities were calibrated with the existing condition grids for high and low flow.

The survey data and the flow ratings were provided to the Waterways Experiment Station for the
initial layout of a two dimensional grid of topography/bathymetry for TABS-2 hydraulic model.

The Waterways Experiment Station performed the following:

(1) Defined channel geometry

(2) Defined material types

(3) Defined initial roughness coefficients.

(4) Calibrated TABS-2 grid to match high and low water surfaces

The complete WES report is included in Appendix A. Engineering Analysis.

Savannah District continued with the modelling effort by modifying the WES TABS-2 existing
condition grid to include pilot channels through the bends. Diversion structures were modeled at
various locations to determine how much the water surface elevation could be affected. WES was
then tasked with the design of navigation channels through the bends. They were also required to
generate a new grid with the navigation channel geometry. Additional TABS-2 runs were performed
to derive new water surface elevations for all alternatives considered.
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4.11.8. Navigation Channel in Bends

Bend #3 consists of a single curve, while bend #4 has a complex four-curve alignment. Dredging
a navigation channel in ecither bend should, if possible, avoid or minimize adverse impacts to
bottomland hardwoods adjacent to the outside bank of the bends. Bend #3 has a sharp curve and a
navigation channe! meeting WES standards would extend beyond the banks of the bends. The curves
in bend #4 are more gradual and a navigation channel would mostly stay within the banks.

4.11.8.1. Design Criteria. The design criteria for a navigation channel in the bends inciuded the
following:

» A channel alignment and width which would permit navigation for the design barge-tow
configuration (40-foot wide by 190-foot long barge with a draft of 7 feet and a 60-foot long
pusher tug).

» Minimize environmental and real estate impacts.

Provide protection from natural cutoff of bend #4 at the "necking” portion of the channel.

» Maximize on-site usage of dredged materials in order to minimize disposal area
requirements.

v

4.11.8.2. Waterways Experiment Station Navigation Study. In response to a request from the
Savannah District under the Dredging Operations Technical Support (DOTS) Program, the
Waterways Experiment Station initially developed a design for a 54-foot wide by 330-foot long
barge/pusher combination with an 80-foot long pusher and a draft of 7 feet. This design was
provided to the Savannah District by letter dated August 4, [994. Subsequent to discussions with
South Atlantic Division during the Technical Review Conference on July 29, 1994 and discussion
with individuals within the District involved with environmental and navigation studies, the study
team determined that the initially proposed project dimensions would have too great of an impact on
the environment.

Based on discussions with project users. U.S. Fish and Wildlife Service, and Savannsh District
personnel, a new DOTS request was made to develop a design for a 40 foot wide by 250 foot long
barge/pusher combination. The WES report dated August 12, 1994 responded to that request and
includes two designs.

The first of the two designs generally followed the old natural channel, as shown on Figure 4-9. The
designer expressed some concern that two of the curves represented a complex reach withowt a
crossing channel between the curves. WES stated that this design may be satisfactory, but it is their
opinion additional physical model testing would be required prior to finalizing the design. The
second plan was a more conservative design with a greater crossing distance between the two curves.
WES believed this second design could provide satisfactory navigation for the design tow without
additional testing. However, the second design was eliminated due the amount of excavation in
wetlands in bend #3 and the total construction cost.
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If additional navigation studies were necessary for the Recommended Restoration Plan, they would
be performed during preconstruction engineering and design. Additional studies would only be
required if the Recommended Plan includes a navigation channel through either of the bends.

4.11.9. Modifications to Mill Creek

The purpose of potential modifications to the mouth of Mill Creek at the Savannah River would be
to restore flows to the creek and downstream wetlands. The present shoaled condition of the creek
entrance prohibits flow in the creek except at overbank river stages. In addition, the orientation and
curvature of the mouth of the creek further restricts flow. Mill Creek restoration would include
relocation and realignment of the mouth to face river flows and sediment removal at the mouth to
capture more river flows. Figure 4-10 shows the channe! modifications and Table 4-3 presents the
construction items. Detailed information is included in Appendix A, Engineering Analysis.

TABLE 43
MODIFICATIONS TO MILL CREEK ENTRANCE
TTEM SPECIFICATIONS [TESTIMATED | UNIT
QUANTITY
Cleanng and All woody veg within
Grubbing limits would be cleanal and grubbed. 0.5 acre
E of the new ‘of Mill Croek cubic
oato the Savannah River . 420 yards
Closure Plug in “The plug would be constructed of excavated
Old Mill Croek materials. Material would be semi-compacted 420
Entrance with hauling and spreading equip yards
Grassing The surtace of the excavated channel and the
closure plug would he grassed with vegetation 0.5 acre
common to the area for slope protection.
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4.11.10. Project Maintenance

Due to the heavy sediment load within the Savannah River, restoration alternatives which resuited
in low velocities in the bends or at the mouths of the creeks could produce siltation which would
require periodic maintenance. This is the current condition in bends where heavy siltation has
occurred due to low velocities after construction of the navigation cuts. After discussions with
personnel from the Waterways Experiment Station, the Savannah District concluded that the costs
of a detailed sedimentation study were prohibitive. Therefore, a simplified shoaling analysis was
conducted to estimate shoaling which might occur in the bends after project completion.

Bedload calculations were made based on the velocity output generated by the TABS-2 model, a
numerical hydrodynamic model created by the Waterways Experiment Station, and sediment samples
taken in the bends. No specific analysis addressed how these rates would change over time or where
the shoaling would occur. It was assumed that the -hoaling rate would remain relatively constant
between maintenance dredging events. With partial closure of the two navigation cuts, velocities
would remain low in the channels constructed in the bends and substantial shoaling would occur over
time. Estimated shoaling would be approximately 5,000 cubic yards per year at bend #3 and 20,000
cubic yards per year at bend #4. Since low velocities were predicted near the mouths of the creeks,
maintenance should be anticipated in these areas. With full closure, the velocities would be much
higher in the bends. Due to these high velocities, it was assumed that no shoaling would occur in
the bends in this case. Some scouring could occur due to the high velocities: however, it was
assumed that the bends would eventually reach a steady state configuration as they did before
construction of the navigation cuts.

The creeks in the study area experience isolated and random debris accumulation due to the natural
process of logs and debris clogging stream flow. This may be accompanied by deposition of fine
sediments. Any restoration project would not aggravate or accelerate this process, and any required
debris removal is not considered project maintenance.

Any structures included in a restoration project, such as diversion structures, sheet piling, or
revetments, would be designed to not require maintenance for the life of the project. Design criteria
include such structures must be permanent. and structurally sound, over a variety of conditions.



SECTION §

FORMULATION OF PRELIMINARY ALTERNATIVES

$.1. DEFINITION OF TERMS

The following is a summary of the key terms used to describe the various restoration
alternatives and other pertinent festures.

Study Area - Cut and Bend #3, Cut and Bend #4, mouth of Mill Creek, and 4,708
acres in the watersheds of Bear Creek, Raccoon Creek, and Mill Creek.

Preliminary Restoration Alternatives - 36 restoration alernatives initially
formulated and selected for evaluation.

Intermediate Restoration Alternatives - Five of the preliminary restoration
alternatives selected as being most cost effective and optimizing restoration
objectives.

Final Restoration Plans - Two environmental restoration alternatives selected for
final detailed evaluation.

Recommended Eavironmental Restoration Plan - Final restoration alternative
selected as being the most desirable plan for environmental restoration in the study
area.

Partial Closure - Flow diversion structure at the entrance (0 a navigation cut. A
large partial closure structure extends approximately 1/3 distance across width of
cut.

Full Closure - Flow diversion structure at the entrance t0 & navigation cut.
Completely blocks flow into cut and routes total flow into the bend.

Partial Closure Restoration Channel - A channel dredged in bend #3 with partial
closure of the cut. The channel is 76 feet wide at the top and 10 feet deep, with
1:3 side slopes. It is much narrower than a navigation channel.

Full Closure Restoration Channel - A channel dredged in bend #3 with full
closure of the cut. The channel is 182 feet wide at the top and 13 feet deep with
1:3 side slopes. It is about double the width of the partial ciosure restoration
channel but narrower than a navigation channel.
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Slackwater Channel - A channel dredged in bend #3 with the bend plugged below
the mouth of Bear Creek. The channel is 182 feet wide at the top and 13 feet deep,
with 1.3 side slopes. The channel creates non-flowing aquatic habitat in the lower
portion of the bend.

Bend #3 Navigation Channel - A channel dredged in bend #3 with full closure of
the cut. The channel is 229 to 259 feet wide at the top and 9 feet deep, with 1:3
side slopes.

Bend #4 Navigation Channel - A channel dredged in bend #4 with full closure of
the cut. The channel is 204 to 254 feet wide at the top and 9 feet deep, with 1:3
side slopes.

Narrow Approach Channel - A narrow channel 30 to 60 feet wide dredged from
the river through part of bend #3 to the mouth of Bear Creek to maintain high
velocities to avoid shoaling in the channel. Confined by sheet piling with backfill
on island side and backfill with rock armoring on opposite side.

Plug Bend - Narrow blockage across entire width of bend #3. Accomplished by
extending sheet piling used to construct narrow approach channel across the width
of the bend below the mouth of Bear Creek. Sheet piling is backfilled and armored.

Bear Creek Small Diversion Structure - Minimum structure to divert a small
portion of river flows into the bend and the mouth of Bear Creek. Accomplished
by extending sheet piling used to construct narrow approach channel around the
point of the island.

Bear Creek Large Diversion Structure - Large riprap flow diversion structure at
entrance to cut #3 to divert large amount of river flow into bend #3 and mouth of
Bear Creek.

Average Annual Habitat Unit (AAHU) - A unit of measure for fish habitat derived
by use of standard Habitat Evaluation Procedure models.

Bottomland Hardwood (BLHW) Functional Value - A unit of measure for
wetland value. It is obtained by multiplying acres of bottomland hardwood by a
functional index, which reflects the amount of base flow and floodwater provided
to the wetland system.

Current Barge Tow Configuration - Design barge and pusher 40 feet x 250 feet.
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5.2, COMPONENTS OF RESTORATION ALTERNATIVES

The viable environmental restoration components, including No Action, for the three primary study
sites include nine options at bend #3, two at bend #4, and two at Mill Creek, as shown in Table 5-1.
Figure 5-1 shows the cross-sections of the various bend channels.

5.2.1. Cut and Bend #3

For cut and bend #3, the restoration components include partial and full closure of the navigation
cut. Partial closure would include restoring the bend channel to pre-cut conditions. The full closure
component has two options: (1) construct a navigation channel in the bend, or (2) restore the bend
channel to pre-cut conditions. For Bear Creek, two major options are to restore flow to the existing
mouth or relocate the mouth with a new creek channel off bend #4. To restore flows without
moving the mouth, a large diversion structure could be constructed to deflect partial river flows into
Bear Creek. The bend would be plugged to divert total bend flows into the creek. With either
option, the bend might be restored to pre-cut conditions with a slackwater channel from the plug
downstream to the river.

5.2.2. Cut and Bend #4

For cut and bend #4, the only feasible restoration component is full closure of the navigation cut and
provide a navigation channel through the bend. Partial closure of cut #4 would result in low
velocities and shoaling within the bend.

5.2.3. Mill Creek

The only restoration component for Mill Creek is to reorient the mouth alignment and restore the
entrance channel.

5.3. PRELIMINARY RESTORATION ALTERNATIVES
An environmental restoration alternative for the entire study area. including bends #3 and #4 plus

Mill Creek could be a combination of any of the restoration components shown in Table 5-1. This
results in a total of 36 possible combinations, as shown in Table 5-2.
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TABLE 5-1
ENVIRONMENTAL RESTORATION COMPONENTS

RESTORATION DESCRIPTION
COMPONENT

BEND #3
No Action No Action
Partial Closure Coumlc(pmulculclowu flow through bend, dredge partial
wiPIC R h d'in bend 76" top width x 10° deep, 1:3 side slopes
Channel
Full Closure C full cut cl , restors bend to accommodate navigation, dredge
w/Navigation navigation channel in bend 229-259° top width x 9* deep @ 6.300 cfs, 1:3 side
Channel slopes
Full Closure w/FI/IC Construct full cut closure structure, dredge full closure restoration channel in bend

Restoration Channel

182" top width x 13' deep, 1:3 side slopes

Bear Creek/Small C small di narrow approach ch i to Bear Creek, plug
Diversion bend below Bear Creek, realign mouth
Bear Crock/Large Construct large diversion narrow approach ch | to Bear Creek, plug
Diversion bend below Bear Creek. realign mouth

Relocate Mouth of

Relocate mouth of Bear Creek to bend #4, new channel from mouth to existing

Bear Creek channel
Bear Creek/Small Construct small diversion structure, narrow approsch chmnel to Bﬂl’ Creek plug
Diversion/ bend below Bear Creek. realign mouth, dredge siack l in der of
Slackwater bend 182" top width x 13° deep, 1:3 side slopes
Bear Creek/Large Construct large diversion structure. narrow -ppmu:h channe! to Bear Cmek plug
Diversion/ bend below Bear Creek. realign mouth. dredge slack hannel in Jer of
Slackwater bend 182" top width x 13 deep, 1:3 side slopes

BEND #4
No Action No Action
Full Closure Construct full cut closure, dredge navigation channel in bend 204-254" top width x
w/Navigation 9" Jeep, 1:3 side slopes
Channel

MILL CREEK
No Action No Action
Restore R mouth alig deepen b J

FIC = full closure

P/C = partial closure
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TABLE 5-2
PRELIMINARY RESTORATION ALTERNATIVES

ALT | CUT AND BEND N3 CUT AND BEND M MILL
CREEX
t No Action No Action No Action
2 No Action No Action Restore
3 No Action Full Closure w/Navigstion Channel | No Action
4 No Action Full Closure w/Navigation Channel | Restore
5 Partial Closure w/P/C Restoration Channel No Action No Action
6 Pastial Closure w/P/C Restoration Channel No Action Restore
7 Puastial Closure w/P/C Restoration Channel Full Closure w/Navigation Channel | No Action
8 Partial Closure w/P/C Restoration Channel Full Closure w/Navigation Channel | Restore
9 Full Closure w/Navigation No Action No Action
10 Full Closure w/Navigstion No Action Restore
1t Full Closure w/Navigation Full Closure w/Navigation Channel | No Action
12 Fult Closure w/Navigation Full Closure w/Navigation Channel | Restore
13 Fuli Closure w/F/C Restoration Channel No Action No Action
14 Futl Closure w/F/C Restoration Channel No Action Restore
15 Full Closure w/F/C Restoration Channel Full Closure w/Navigation Channel | No Action
16 Full Closure w/F/C Restoration Channel Full Closure w/Navigation Channel | Restore
17 Bear Crook/Small Diversion No Action No Action
18 | Bear Creok/Small Diversion No Action Restore
19 Bear Crook/Small Diversion Full Closure w/Navigation Channel | No Action
20 | Bear Creek/Smal! Diversion Full Closure w/Navigstion Channel | Restore
2t Bear Creek/Large Diversion No Action No Action
22 Bear Creek/Large Diversion No Action Restore
2 Bear Creck/Large Diversion Full Closure w/Navigation Channel | No Action
24 Bear Creek/Large Diversion Full Closure w/Navigation Channel | Restore
25 Relocate Mouth Bear Creek No Action No Action
26 Relocate Mouth Bear Creek No Action Restore
27 Refocate Mouth Bear Creek Full Closure w/Navigation Channel | No Action
28 Relocate Mouth Bear Creek Full Closure w/Navigation Channel | Restore
29 | Bear Creek/Small Diversion/Slackwater No Action No Action
30 Bear Creck/Small Di ion/Slack No Action Restore
3 Bear Creck/Small Diversion/Slackwater Full Closure w/Navigation Channet | No Action
32 | Bear Creek/Small Diversion/Slackwater Full Closure w/Navigation Channel | Restore
k) Bear Creek/Large Diversion/Siackwater No Action No Action
k1) Bear Creek/Large Diversion/Slackwater No Action Restore
s Bear Creek/Large Diversion/Slackwater Futl Closure w/Navigation Channel | No Action
36 Bear Creek/Large Diversion/Slackwster Full Closure w/Navigation Channel | Restore




5.3.1. Eliminste Relocation of Mouth of Bear Creek

After the 36 preliminary alternatives had been developed and their evaluation had commenced,
further field surveys of the potential site for a2 new Bear Creek channel originating at bend #4
revealed that the ares is rich in bottomland hardwoods and is criss-crossed with small sloughs. A
new channel would drain these sloughs and be very detrimental to the forested wetiands. Therefore,
Alternatives #25 through #28 which include relocation of the mouth of Bear Creek were eliminated
from further consideration, and the 36 preliminary alternatives were reduced to 32.

5.4. BENEFITS FROM PRELIMINARY ALTERNATIVES
5.4.1. Potential Increased Creek Flows

5.4.1.1. Preliminary Alternstives. Implementation of some preliminary restoration alternatives
would result in an increase in water flow in the navigation bends and creeks which are modified
under each alternative. As the number of alternatives were reduced through the evaluation and
screening process, flow data was developed for the final alternatives.

5.4.1.2. Flow into Bear Creek. A major study objective was to restore flow into Bear Creek,
which has a large watershed with valuable bottomland hardwood and aquatic habitat. From
preliminary information, it appeared that a partial diversion structure at the entrance to cut #3 would
be desirable. The bend below the mouth of Bear Creek would be plugged to divert all flows entering
bend #3 o Bear Creek. However, the FWS was concerned that a large partial closure structure,
approximately 1/3 the width of the river, might put too much flow into Bear Creek. Very high flows
would put a large sediment load into the creek and high flows are not optimum for aquatic habitat.

Therefore, flows to Bear Creek were cvaluated for several different widths of diversion structures.
The smallest structure included only sheet piling of the point of cut and bend #3 island between the
cut and the bend to create a small partial diversion structure and, with the plug in the bend, all flow
entering the bend would go into Bear Creek. Three large partial diversion structures were examined,
the largest being about 1/3 the width of the river. Two smaller partial diversion structures were also
examined included a structure approximately half of the width of the larger diversion structure, or
about 1/6 of the river width, and a structure about 1/4 of the river width. Figure 5-2 shows the
various options considered for the mouth of Bear Creek. Table 5-3 shows the flows to Bear Creek
for the various options.

Low flow conditions in the bends are considered to be 6,300 cfs and a navigation channel is defined
at 6,300 cfs. However, a flow of 6,600 cfs based upon a low flow reading at the Clyo gage was
used for hydraulic modelling of low flows into the creeks.
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TABLE $-3
FLOW INTO BEAR CREEK

PARTIAL CLOSURE OF CUT 13
FLOW INTO BEAR CREEK
{ehs)
B CREEX OPT
EAR ON LOW RIVER FLOW HIGH RIVER FLOW
(6,500 cfs) (13,308 cfs)
FLOW | % INCREASE FLOW % INCREASE
(fs) | OVER BASE {cfs) OVER BASE
Base Condition
No Action 45.0cfs - 506.0 cfs -
Small Diversion Structure at Cut #3
Plug in Bend #3 below Bear Creek
414chs 5% 521.9cfs 3N
Large Partial Diversion Structure at Cut #3
1/6 width of river
Plug in Bead #3 below Bear Creek 50.9 cfs 13% 529.9 cfs 5%
Large Partial Diversion Structure at Cut #3
1/4 width of river
Plug in Bend #3 below Bear Creek 58.0 cfs 9% 553.0chr 9%
Large Partial Diversion Structure at Cut #3
173 width of river
Plug in Bead #3 below Bear Croek T1.4cfs ns 570.6 cfs 3%

Table 5-3 shows there is an insignificant increase in flows to Bear Creek during low flow conditions
with a small diversion structure, even though bend #3 is completely plugged and all flows entering
the bend also enter Besr Creek. Significant low flow increases, 72 percent above base conditions,
occur only with the largest partial diversion structure extending 1/3 of the width of the river. Even
with this structure, high flows only increase by 13 percent, but this would improve the extent and
frequency of overbank flooding.

$.4.1.3. Velocities in Bear Creek Approach Channel. It would not be desirabie to dredge a deep
channel from the river to the mouth of Bear Creek because a deep channel would become a sediment
trap. The existing bend channel could be narrowed and confined to increase velocities to avold
sedimentation in the channel, as shown on Figure 5-2. Flows to Bear Creek would be essentially
identical for either channel configuration. Table 5-4 shows the expected velocities in the channel
from the river to the mouth of Bear Creek using the existing bend channe! and with a new narrow
approach channel. '
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TABLE 54
VELOCITIES IN BEAR CREEK APPROACH CHANNEL

PARTIAL CLOSURE OF CUT 13
NARROW
EXISTING APPROACH CHANNEL
BEAR CREEK OPTION APPROACII CIIANNEL
LOW men LOwW HIGH
RIVER RIVER RIVER RIVER
FLOW FLOW FLOW FLOW

(6,600 cfs) | (13300 cfs) | (6,600 cfs) (13,300 cfs)

Partial Diversion Structure at Cut #3

1/3 width of river

Plug in Bend #3 below Bear Creek 0.11 fps 0.4] fps 0.44 fps 1.14.fps
Partial Diversion Structure at Cut #3

1/6 width of river

Plug in Bend #3 below Bear Creek 0.07 fps 0.38 fps 0.29 fps 1.06 fps

No Diversion Structure at Cut #3
Riprap island point only
Plug in Bend #3 below Bear Creek 0.07 fps 0.37 fps 0.27 fps 1.04 fps

Velocities in the approach channel to the mouth of Bear Creek increase from near zero to about 1.0
fps when the approach channel width is narrowed to the 40-foot width of Bear Creek. At low flow
conditions, the large partial diversion structure should have velocities adequate to prevent shoaling
within the approach channel. The maximum velocities encountered in the approach channel should
approximate those found within Bear Creek.

5.4.2. Environmental Restoration Benefits

5.4.2.1. Without Project Conditions. Planning goals and objectives and desired future conditions
for the study area were considered while developing the restoration alternatives. A joint evaluation
of the study area without a restoration alternative was conducted by the Georgia Department of
Natural Resources. U.S. Fish and Wildlife Service. and the Savannah District. The data obtained
was used in the habitat evaluation procedures which served as the primary evaluation tool to compare
the alternatives. The Fish and Wildlife Service evaluated current environmental habitat conditions
in the study area and extrapolated these conditions into the future to reflect continuing degradation
in some areas.
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5.4.2.2. Threatened and Eadangered Species. Improvements to the environment would directly
benefit at least nine species of plants and animals found in the Lower Savannah River corridor that
are included in the Federal list of threatened and endangered species. Of the nine threstened and
endangered species, those with the grestest likelihood of being positively impacted by the
environmental restoration efforts are the shortnose sturgeon, peregrine falcon, bald eagle, and wood
stork. Another 10 species are officially considered vuinerable and have the potential to be added to
the list.

Corrective actions include diverting a portion of the river flow through the old cutoff bends. Slower
moving water, as opposed to faster main stream flow, is preferred by many species of fish for
spawning, including the shortnose sturgeon. The peregrine falcon, bald eagle, and wood stork
populations would directly benefit from the improved fishery. ARhough improving habitat for the
endangered and threatened species is a high priority for environmental restoration, many of the
environmental benefits would be related to e-hancing ecosystem diversity within the river.
According to a 1987 report, published by the Office of Technology Assessment entitled,
Technologles to Mairuain Blological Diversity, °...natural ecosystem diversity has declined in the
United States historically and no evidence suggests that this long term trend has been arrested.”
Further, the report continues, “Twenty-three ecosystem types that once covered about half the
contermimous United States now cover about 7 percent.”

It would be more cost-effective to improve the habitat for threatened species and keep them off the
endangered list than to leave the habitat in an unproductive state and incur the cost of saving the
species if it becomes classified as endangered. This is particularly applicable to the 10 species
occurring in the study area which are presently considered as vulnerable and having the potential to
be added to the list of protected species.

5.4.2.3. Aquatic Habitat. The Habitat Evaluation Procedures. developed by the U.S. Fish and
Wildlife Service (FWS), were the primary ol used to measure and evaluate environmental benefits
of the alternatives. These procedures involved determining the quantity of various habitats by
classifying the study area by cover types and measuring the area of each type. Representative
species were then selected and habitat quality was determined by measuring habitat characteristics
and applying them to suitability index models. The habitat quantity was muitiplied by the habitat
quality to determine habitat units. Because the restoration alternatives would affect stream habitat
most directly, fish were the evaluation elements selected.

The habitat units were caiculated for the current baseline condition, without project condition, and
for various target years over the proposed 50-year project life. Average annual habitat units were
determined for both the without project condition and the various restoration alternatives. The
habitat evaluation study was conducted by a team consisting of representatives from the Savannah
District, U.S. Fish and Wildlife Service, and Georgia Department of Natural Resources. The U.S.
Fish and Wildlife Service used a modified version of the Habitat Evatuation Program (HEP) model
to calculate the Average Annual Habitat Units (AAHUS) for each alternative.
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$5.4.2.4. Bottomland Hardwood. Bottomland hardwoods are prevalent in the study area,
particularly adjacent to the bends, and have a very high environmental value. All of the restoration
components would enhance bottomland hardwoods. The value of this wetland vegetation cannot be
related to AAHUs. Therefore, a functional index was used to estimate bottomland hardwood
benefits. A bottomland hardwood functional index is a measure of wetland value based upon the
estimated amount of base flow in the tributary system and the estimated amount of floodwater
provided to the wetland system. The functional index was multiplied by acres to provide a functional
value. A functional value of one is equivalent to 1 acre of fully functioning, optimum, bottomland
hardwood.

Impacts of each alternative on the functional index were based on the expected water flow in the
creeks that would be produced by an alternative. Water flow was projected by the Savannah District
using hydraulic models or extrapolated from the model results. The future without condition used
the projected closure rate of flows in the creeks.

5.4.3. Habitat Unit Incremental Analysis

An incremental analysis is a process designed to identify the restoration alternative or alternatives
that yield an optimum leve! of AAHUs in relation to the cost to produce those units. The process
compares the change in costs as average annual habitat units increase. The resulting “incremental
cost” measures the cost per habitat unit gained as habitat units increase from lower output alternatives
to higher output alternatives. :

This analysis was based on, and foliowed, guidance from previously referenced U.S. Army Corps
of Engineers Institute For Water Resources Report 95-R-1. A description of the incremental analysis
process and the corresponding tabular representations are included in Appendix E, Economic

Analysis.

5.4.4. Economic Analysis. The evaluation of environmental restoration alternatives is based on a
* comparison of environmental outputs. including habitat units and hardwood functional values. against
monetary costs. Due to the different value standards used. no benefit-cost ratio can be computed for
this environmental restoration project. Instead. the economic evaluation follows the guidelines from
the U.S. Army Corps of Engineers Institute For Water Resource publication "Ewaluarion of
Environmental Investments Procedures Manual Interim: Cost Effectiveness and Incrememtal Cost
Analysis,” IWR Report 95-R-1, May 1995. Detailed information about the economic effects of the
alternatives and the incremental cost process can be found in Appendix E, Economic Analysis .
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§.5. ENVIRONMENTAL IMPACTS OF RESTORATION ALTERNATIVES
5.5.1. Loss of Aquatic Habitat Units

None of the preliminary alternatives would result in an identified loss of AAHUs.

5.5.2. Loss of Bottomiand Hardwood due to Project Construction

Prior to construction of the navigation cuts, navigation passed through the bends and barge traffic
was able to navigate this reach of the river, although perhaps with some difficulty under some flow
conditions. However, if a navigation channel is constructed in a bend under present conditions, the
channel would have to accommodate a design vessel with current safety requirements. This would
result in a navigation channel with wider rdius curves than existed in the bends prior to the
navigation cuts. With the existing tight bend configurations, particularly in bend #3, a navigation
channe! would extend beyond the banks and destroy some bottomland hardwoods.

The restoration component 10 relocate the mouth of Bear Creek to bend #4 would require
construction of a new creek channel from the bend to the existing creek channel. The new channel
would be about 1,500 feet long, and an area about 50 feet wide would be cleared. This would result
in the ioss of almost two acres of bottomland hardwood.

Table 5-5 presents information provided by the U.S. Fish and Wildlife Service on estimated losses
in bottomiand hardwoods through implementation of the various restoration components. A
bottomland hardwood functional index is a measure of the wetland value.

Appendix D, U.S. Fish and Wildlife Service Coordinarion Report , includes gains in bottomiand
hardwoods if either of the navigation cuts were fully closed and either cut was filled with dredged
material and planted with bottomland hardwoods on the newly created uplands. However, estimated
dredging volumes were not adequate to completely fill either cut. There are also technical concemns
regarding the feasibility of estblishing tree saplings with the periodic high flows from the river.
Therefore, none of the restoration alernatives included the planting of hardwoods within a cut used
for disposal of dredged material.



TABLE 5-§

LOSSES IN BOTTOMLAND HARDWOOD

FROM PROJECT CONSTRUCTION

RESTORATION IMPACTED AREA BLHW AVERAGE AVERAGE

COMPONENT ACRES ANNUAL ANNUAL
FUNCTIONAL | FUNCTIONAL

INDEX VALLE

Bond 13 Bend 13 - 1.0 -

Navigation Channel

High Quality BLHW

Bead 13 Bend #3 2 0.3 0.6

Navigation Channel

Low Quality BLHW

Bend #4 Bend #4 -1 1.0 -1

Navigation Channel

High Quality BLHW

Bend #4 Bend #4 -13 0.3 -39

Navigation Channel

Low Quality BLHW

Bend #3 Bend #3 -5 0.3 -1.8

Restoration Channel

Bend #4 Bend #4 -13 0.3 -3.9

Restoration Channel

Any Channel Dredging Disposal Area -2 0.5 -1

Relocate Mouth of Bear Bend #4 10 Bear Creek -2 1.0 -2

Creek

Bend 13 Bead #3 -5 0.3 -1.5

Slackwater Channel
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5.6. ENVIRONMENTAL VALUES WITH AND WITHOUT RESTORATION

The detailed habitat evaluation analysis is included in Appendix D, U.S. Fish and Wildlife Service
Coordination Report. Table 5-6 shows the AAHU and BLHW values with and without each of the
preliminary restoration alternatives. Values without restoration include continued future degradation
of the ecosystem in the study area. Values include any losses or gains resulting from implementation
of any alternative from Table 5-5. BLHW values represent average annual functional values, which
are measures of wetland value. Alternatives #25 through #28, which include relocation of the mouth
of Bear Creek, were deleted during the evaluation of preliminary alternatives due to unacceptable
losses to bottomiand hardwoods and are deleted in all future listings of restoration alternatives.

S.7. NET ENVIRONMENTAL BENEFITS

Table 5-7 presents the net environmental benefits for the initial 32 alternatives from Table 5-6 with
a brief description of each alternative. Details of the habitat evaluation and estimated benefits is
included in Appendix D, U.S. Fish and Wildlife Service Coordination Report.
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TABLE 5-6

PRELIMINARY RESTORATION ALTERNATIVES

NET ENVIRONMENTAL BENEFITS

ALT | WITHOUT RESTORATION WITIl RESTORATION NET BENEFITS
AANU BLUIW AAHU BLUW AAHU BLIIW
1 574 1,186 574 1,186 0 ]
2 574 1,186 946 1,704 m sis
3 574 1,186 1,643 3,146 1,067 1,960
4 574 1,186 1,666 3,519 1,092 2,333
5 574 1,186 1,359 1,770 785 584
6 574 1,186 1,578 2,024 1,004 838
7 574 1,186 2,255 3,752 1,681 2,566
8 574 1,186 2,281 4.079 1,707 2,893
9 574 1,186 1,439 1,770 865 584
10 574 1,186 1.760 2,04 1,186 838
il 574 1,186 2,074 3,752 1,500 2,566
12 574 1,186 2,496 4,079 1,922 2,893
13 574 1,186 1,439 2,938 865 1,749
14 574 1.186 1,760 3467 1,186 2,281
15 574 1,186 2,074 4,228 1,500 3,042
16 574 1,186 2,496 4,684 1,922 3,498
17 574 1,186 1.324 L7770 750 584
18 574 1.186 1,641 2,024 1,067 98
19 574 1,186 .21 3,752 1,647 2,566
20 574 1,186 2,362 4,079 1,788 2,893
21 574 1,186 1.32¢ 2,546 750 1,360
2 5§74 1,186 1,641 3,146 1,067 1,960
3 574 1,186 2,221 4,312 1,647 3.126
24 574 1.186 2,248 4,684 1,788 3,498
29 574 1.186 1,423 1,770 U9 584
30 574 1,186 L7 2.228 1,153 1,042
31 574 1.186 2,328 3,752 1,754 2,566
32 574 1,186 2,422 4,019 1,848 2,893
33 574 1,186 1,423 2,546 849 1,360
3 574 1,186 1,727 3,145 1,183 1,960
35 574 1.186 2,328 4312 1,754 3,126
36 574 1,186 2,422 4,684 1,848 3,498
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TABLE §-7
PRELIMINARY RESTORATION ALTERNATIVES

NET ENVIRONMENTAL BENEFITS
ALT | CUT & BEND 13 CUT & BEND #4 MILL CR AAHU BLHW
1 No Actioa No Action No Action 0 0
2 No Action No Action Restore m 518
3 No Action F/C w/Nav Chan No Action 1,067 1,960
4 No Action FIC w/Nav Chan Restore 1,092 2,333
H] P/C wiP/C Rest Chan No Action No Action 785 584
6 P/C wiP/C Rest Chan No Action Restore 1,004 838
7 P/C wiP/C Rest Chan F/C w/Nav Chan No Action 1,681 2,566
8 P/C wiP/C Rest Chan F/C w/Nav Chan Restore 1,707 2,593
9 P/C w/Nav Chan No Action No Action 865 584
10 P/C w/Nav Chan No Action Restore 1,186 1,028
i F/C w/Nav Chan F/C w/Nav Chan No Action 1,500 2,566
12 F/C w/Nav Chan F/C wiNav Chan Restore 1,922 2,893
13 F/C w/FIC Rest Chan No Action No Action 865 1,749
14 F/C w/F/IC Rest Chan No Action Restore 1,186 2,281
15 F/C wiF/C Rest Chan F/C w/Nav Chan No Action 1,500 3,042
16 F/C wiFIC Rest Chan F/C wiNav Chan Restore 1,922 3,498
17 Bear Cr/Small Diver No Action No Action 750 584
i8 Bear Cr/Small Diver No Action Restore 1,067 1,042
19 Bear Cr/Small Diver F/C w/Nav Chan No Action 1,647 2,566
20 Bear Cr/Small Diver F/C w/Nav Chan Restore 1,788 2,893
21 Bear Cr/Large Diver No Action No Action 750 1,360
n Bear Cr/Large Diver No Action Restore 1,067 1,960
px) Bear Cr/Large Diver F/C wiNav Chan No Action 1,647 3,126
24 Bear Cr/Large Diver F/C w/Nav Chan Restore 1,788 3,498
29 Bear Cr/Small Diver/Slack No Action No Action 849 S84
30 Bear Cr/Small Diver/Slack No Action Restore 1.153 1,042
3 Bear Cr/Small Diver/Slack F/C w/Nav Chan No Action 1,754 2,566
32 Bear Cr/Small Diver/Slack F/C w/Nav Chan Restore 1,848 2,893
kX Bear Cr/Large Diver/Slack No Action No Action 849 1,360
34 | Bear Cr/Large Diver/Slack No Action Restore 1,153 1,960
35 Bear Cr/Large Diver/Slack F/C w/Nav Chan No Action 1,754 3,126
36 Bear Cr/Large Diver/Slack F/C w/Nav Chan Restore 1,848 3,498
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5.8. MONITORING PLAN
5.8.1. Monitoring Requirements

Monitoring programs are designed to evaluate whether projects are working as designed. Monitoring
is especially helpful when new, unproven techniques are being applied, and when significant levels
of uncertainty prevail at the time of implementation. The information from monitoring can be used
to ascertain whether:

¢ The project is functioning to meet objectives
*  Adjustments for unforeseen circumstances are needed
e Changes to structures or their operation or management techniques are required

5.8.2. Monitoring Plan

A plan to monitor Mill Creek. Little Abercorn Creek. and Bear Creek would be included with any
restoration plan in order to assure that the restoration project continues to function properly after
completion of construction. Project costs for all restoration alternatives include funds for monitoring
for the first § years of the project life, after which the city of Savannah would be responsible for
initiating further monitoring.

Expensive continuous monitoring gages are not warranted since restoration of the study area habitat
will be a gradual process. The U.S. Geological Survey would conduct annual flow and water quality
measurements in the three study area creeks (Bear Creek, Raccoon Creek, Mill Creek). U.S. Fish
and Wildlife Service personnel would make regular field visits to the study area for visual
observations of the effectiveness of the restoration project.

Debris accumulation in the creeks. primarily logs and sediment. is a natural process and would not
be affected by a restoration project. If the monitoring indicated that debris in the creeks should be
removed from the three major creeks to provide adequate flows, dredging or clearing would be
performed in the portions of the creeks identified as critical to maintaining flows. Due to limited
access to these sites. the most feasible. although expensive, method of large amounts of sediment
removal appears to be jet-spray dredging. Other means should be investigated if jet spray dredging
is not acceptable. However, based upon historic conditions. debris would be primarily logs with
minimal amounts of sediment. Debris' removal would be a local sponsor responsibility in
coordination with the U.S. Fish and Wildlife Service to minimize adverse environmental impacts.

5.8.3. Cost of Monitoring Plan
Based upon discussions with the U.S. Fish and Wildlife Service, the Savannah District estimates that
the monitoring program could be conducted at an annual cost of $6,000 for each of the three major

creeks. The monitoring program should be conducted for 5 years to ascertain the effectiveness of
the restoration project.
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5.9. REAL ESTATE REQUIREMENTS

Due to the complexity of real estate requirements in the study area for the various restoration
alternatives, a real estate analysis was only conducted for the two Final Restoration Plans. The
District assumed there were no real estate requirements which would preclude implementation of any
of the 36 preliminary alternatives, so this information was not needed for the evaluation and
screening of alternatives. Therefore, real estate costs were not included in the total project costs for
any of the alternatives except the Final Restoration Plans. Easements would be required for sites
where construction would occur. An easement would also be required for construction of the upland
dredged material disposal area to be located on property of Fort Howard Corporation.

5.10. ENVIRONMENTAL ASSESSMENT

The District prepared an Environmental Assess. _nt (EA) on the restoration alternatives and the
Recommended Environmental Restoration Plan, which is included in Appendix B, Environmenzal
Assessmens. The EA documents the environmental analysis performed as part of the evaluation and
screening of alternatives. Both beneficial and adverse environmental impacts were identified.

5.11. COST OF PRELIMINARY ALTERNATIVES
5.11.1. Construction Costs

The following is a summary of the major cost components for the various restoration alternatives.
The cost of some construction items, such as dredging and closure structure, are not additive for
each of the two cuts because of savings in mobilization and demobilization of equipment when more
than one area is included in a total study area alternative.

5.11.1.1. Dredging. Under the various alternatives. dredging might be conducted in bend #3 or
bend #4. Channel configurations include a pre-cut channel or navigation channel in bend #3 and a
navigation channel in bend #4. Dredging would be accomplished by an 18-inch hydraulic pipeline
dredge and pumped through a pipeline to a new upland disposal area located on Fort Howard
Corporation property. Table 5-8 summarizes the dredging volumes for the various restoration
components. These are in situ volumes and the actual volumes might be slightly higher depending
on actual dredge operations. The estimated higher bulked volumes, as described in Appendix A,
Engineering Analysis. were used in the design of the upland disposal area. There is adequate
capacity in the disposal area to accommodate the higher dredging volumes.
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TABLE 5-8
PRELIMINARY RESTORATION ALTERNATIVES
DREDGING VOLUMES AND DISPOSAL AREA CAPACITIES

DREDGING VOLUMES
RESTORATION COMPONENT VOLUME
(cubic yards)
BEND #3:
Partial closure restoration channel 16,000
Full closure navigation channel 255,000
Full closure restoration channel 129,000
Slackwater channel 93,000
BEND #4:
Full closure navigation channel 375,000
DISPOSAL AREA CAPACITIES
Upland Disposal Area 450,000
Navigation Cut #4 131,000

5.11.1.2. Dredged Material Disposal Area. For those total study area alternatives which include
full closure of cut #4, the navigation cut channel itself can be used as a disposal area for some or
all of the dredged material from bend #3 to reduce the disposal costs. Navigation cut #4 would hold
approximately 131,000 cubic yards. Any volume of material which exceeded the capacity of cut #4
would be placed in the upland diked disposal area. For those alternatives which include No Action
at cut and bend #4, all dredged material from bend #3 would be placed in the upland diked disposal
site.

For those alternatives which include full closure of cut #4, the possibility of placing dredged material
from bend #4 channel dredging in cut #4 was considered. Since a channel must be opened in bend
#4 before cut #4 could be closed, it would require two dredging passes in bend #4. The first pass
would create a channel in bend #4 capable of handling the total river flow. Cut #4 would then be
fully closed. The dredge would make a second pass to enlarge the bend to project limits and the
dredged. material would be placed in cut #4. However, due to the length of bend #4, the District
Cost Engineering Branch determined that the cost of two dredge passes exceeded the cost savings
of placing dredged material in cut #4 instead of pumping to the upland disposal site. Table 5-9
shows the volume and disposal of dredged material for the preliminary alternatives.
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TABLE 5-9
PRELIMINARY RESTORATION ALTERNATIVES
DISPOSAL OF DREDGED MATERIAL

ALT | CUT & BEND 3 CUT & BEND 24 MILL CR DREDGED DISPOSAL
MATERIAL

(e yds) UPLAND CUT M4
1 No Action No Action No Action [ 0 0
2 No Action No Action Restore 0 0 [}
3 No Action F/C w/Nav Chan No Action 375,000 375,000 0
4 No Action F/C wiNav Chan Restore 375,000 375,000 0
s P/C w/P/C Rest Chan No Action No Action 16,000 16,000 1]
6 P/C w/P/C Rest Chan No Action Restore 16,000 16,000 0
7 P/C w/P/C Rest Chan F/C wiNav Chan No Action 391,000 375.000 16,000
8 P/C w/P/C Rest Chan F/C w/Nav Chan Restore 391,000 375.000 16,000
9 F/C w/Nav Chan No Action No Action 255,000 255,000 [
10 F/C wiNav Chan No Action Restore 255,000 255,000 0
131 F/C wiNav Chan F/C w/Nav Chan No Action 630,000 499,000 131,000
12 F/C wiNav Chan F/C w/Nav Chan 630,000 499,000 131,000
13 F/C wiF/C Rest Chan No Action No Action 129,000 129,000 0
14 F/C w/FIC Rest Chan No Action Restore 129,000 129,000 1]
15 F/C w/FIC Rest Chan F/C w/Nav Chan No Action 504,000 375.000 129,000
16 F/C w/FIC Rest Chan F/C w/Nav Chan Restore 504,000 375,000 129,000
17 Bear Cr/Small Diver No Action No Action [ ] 0
18 Bear Cr/Small Diver No Action Restore 0 1] 0
19 Bear Cr/Small Diver FIC w/Nav Chan No Action 375,000 375,000 0
20 Bear Cr/Small Diver FIC wiNav Chan Restore 375.000 375,000 0
21 Bear Cr/Large Diver No Action No Action 0 0 0
2 Bear Cr/Large Diver No Action Restore 0 0 0
23 Bear Cr/Large Diver FIC wiNav Chan No Action 375,000 375,000 0
24 Bear Cr/Large Diver F/C w/Nav Chan Restore 375,000 375,000 0
29 Bear Cr/Small Diver/Slack No Action No Action 131,000 131,000 0
30 Bear Cr/Small Diver/Slack No Action Restore 131,000 131,000 0
31 Bear Cr/Small Diver/Slack F/C w/Nav Chan No Action 506,000 375,000 131,000
32 Bear Cr/Small Diver/Slack F/C wiNav Chan Restore 506,000 375,000 131,000
33 Bear Cr/Large Diver/Slack No Action No Action 131,000 131,000 0
34 Bear Cr/Large Diver/Slack No Action 131,000 131,000 0
35 Bear Ct/Large Diver/Slack F/C w/Nav Chan No Action 506,000 375,000 131,000
36 Bear Cr/Large Diver/Slack FIC w/Nav Chan Restore 506,000 375,000' {24l 131,000




5.11.1.3. Closure Structures. Various closure structures which might be constructed include a
small, partial, or full closure structure at cut #3 and a full closure structure « ut #. The District
design personne! selected riprap for construction of partial and full closure structures. Access to
the construction site was assumed to be limited to water transportation. Except for riprap, all
equipment, material, and personnel would be transported from Savannah. Waterfront access areas
are extremely limited and would not be available except at the construction sites. Riprap would be
trucked from a quarry to an offloading area, assumed to be in Savannah Harbor, and loaded on
barges for transport to the construction sites. A barge-mounted clamshell dredge would place the
stone. Sheet piling would be instailed by a barge-mounted pile driver.

5.11.1.4. Bear Creek Approach Channel. In conjunction with a partial closure structure at cut #3,
a narrow approach channel approximately 30 to 60 feet wide would be constructed to route ali flows
entering bend #3 to Bear Creek. It would consist of a backfilled sheet pile wall on the island side
of the channel and concrete precast mats o- v backfill on the opposite side and across the bend
downstream of the mouth of Bear Creek. No channel dredging would be required. This work
includes a complete plug of bend #3 below the mouth of Bear Creek.

5.11.2. Preconstruction Engineering and Design

Preconstruction engineering and design (PED) costs include detailed engineering analyses and design
after the project has been authorized and funded. This work will include, but not be fimited to,
Waterways Experiment Station navigation studies of any navigation channels in bends, field surveys,
additional hydraulic modelling if required, and other work as required to refine engineering and
design in the feasibility study. For the preliminary alternatives, the PED costs were estimated to be
6 percent of total construction costs for each alternative, or $500,000 minimum for those alternatives
which include a navigation channe! in either bend.

5.11.3. Supervision and Administration

Supervision and administration (S&A) costs include contract administration for dredging and
construction. For the preliminary alternatives, supervision and administration was estimated to be
5 percent of total construction costs for each alternative.

5.11.4. Lands and Damages

Real estate cost were not included in the preliminary aiternatives, real estate costs were not included.
For the wide range of easements required for the various restoration alternatives, this would have
been a complex analysis and would not have significantly affected the total costs for the alternatives
or the relative cost between alternatives. Detailed real estae costs were developed for the Final
Resaestion Plans.
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5.11.5. Cultural Resources Investigations

The cultural resources investigations of the study area, included in Appendix C, Cultural Resources
Survey, did not identify any artifacts, cultural strata, or archaeological sites. However, this
- investigation was limited to the mouth of Mill Creek and the banks of the cuts and bends. It is
possible that construction of an upland dredged material disposal site might reveal the need for
additional cultural resources investigations. Therefore, for those alternatives which required a
disposal area, $145,000 was included to cover any additional investigations.

5.11.6. Total Project First Costs

Project first costs for a restoration alternative would normally include construction, preconstruction
engineering and design (PED), supervision and administration (S&A), lands and damages (LERRD),
and cultural resources (CR) investigations. Since &M costs and monitoring costs occur at different
times in the future following construction, the present value of these costs was added to the project
first costs to determine total project costs, which were then annualized to show equivalent average
annual costs.

5.11.7. Operation and Maintenance Costs

An objective, although not a constraint, was to provide environmental restoration with minimum or
zero maintenance. In addition to additional project costs, maintenance dredging would be
environmentally disruptive. Maintenance dredging would only be expected if a restoration action
resulted in low velocities, with resultant sedimentation and shoaling. The only maintenance cost
associated with periodic maintenance to remove shoaling is with partial closure of cut #3 with a
partial closure restoration channel in bend #3. The volume is estimated to be 5,000 cubic yards per
year and the present value of the estimated cost of sediment removal is $1,235,000 over the 50-year
life of the project.

5.11.8. Monitoring Cost

In order to assess the functioning and effectiveness of a restoration project. it would be necessary
to monitor flows into the major creeks in the study area. This would be accomplished by having the
U.S. Geological Survey conduct annual flow and water quality measurements in the major creeks,
primarily Bear Creek, Flat Ditch Creek, and Mill Creek. These flow measurements would be
augmented by periodic field observations by U.S. Fish and Wildlife Service personnel.

The annual cost of a monitoring program is estimated to be $6,000 annually for each of the three

creeks. Since some restoration alternatives include No Action at one or more of the shree sites,
Table 5-10 shows the approximate monitoring costs for the three restoration sites.
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The monitoring program would be conducted for a period of S years in order to accurately assess
the functioning of the restoration project. Monitoring cost were annualized at 7.625 percent for 50
years. For those alternatives restoration in only one of the three creeks, the monitoring cost would
be $6,000 per year for 5 years, which has a present value of $24,000. For monitoring of two
creeks, the cost would be $12,000 per year, or a present value $48,000. Monitoring in all three
creeks would cost $18,000 per year or $72,000 present value.

TABLE 5-10
ANNUAL COST OF MONITORING PROGRAM

MONITORING TASK BEAR | FLAT DITCH MiLL TOTAL

CREEK CREEK CREEK STUDY AREA
USGS annual flow measurements $4,000 $4,000 $4,000 $12,000
USF&WS field observations 2,000 2.000 2,000 6,000
Total $6,000 $6,000 $6,000 $18,000
Present Value $24,000 $24,000 | $24,000 $72,000

5.11.9. Total Project Costs

Table 5-11 summarizes the total project costs for the 32 preliminary alternatives. Costs were not
developed for Alternatives #25 through #28 because these akernatives were deleted from the list of
feasible preliminary alternatives. Total project costs include project first costs (LERRD, PED, S&A,
and cultural resources investigations) plus recurring costs including O&M and monitoring costs.
Real estate costs were not developed for the preliminary alternatives, so LERRD costs are shown
as zero. Cultural resources costs are included only for those alternatives which require an upland
disposal area. The present value of a monitoring program is included. The present value of O&M
costs were included for Alternatives #5 through #8. which are the only restoration alternatives with
anticipated periodic maintenance dredging. Total project costs were then annualized at 7.625 percent
interest rate with a 50-year project life.
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5.12. BENEFITS AND COSTS OF PRELIMINARY ALTERNATIVES

Table 5-12 presents a summary of the net restoration benefits and total project costs of the
preliminary restoration alternatives. Ahernatives #25 through #28, which provided for relocation
of the mouth of Bear Creek, were eliminated from further consideration due to undesirable adverse
environmental impacts. Aversge annual costs were computed based on an interest rate of 7.625
percent and 50-year project life.
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TABLE §-12

PRELIMINARY RESTORATION ALTERNATIVES

SUMMARY OF BENEFITS AND COSTS

ALT | CUT & BEND 13 CUT & BEND #4 MILL CR AAHUs BLHW AVERAGE
ANNUAL
COSTS
1 No Action No Action No Action 0 0 0
2 No Actiocn No Action Restore n 518 $25,000
3 No Action FIC w/Nav Cban No Action 1,067 1,960 846,000
4 No Action F/C w/Nav Chan Restore 1,092 2,333 872,000
s P/C w/P/C Rest Chan No Action No Action 788 584 493,000
6 P/C w/P/C Rest Chan No Action Restore 1,004 838 517,000
7 P/C w/PIC Rest Chan FIC w/Nav Chan No Action 1,681 2,566 1,155,000
8 P/C w/PIC Rest Chan F/C wiNsv Chan Restore 1,707 2,893 1,180,000
9 F/C w/Nav Cban No Action No Action 865 584 560,000
10 F/C w/Nav Chban No Action Restore 1,186 1,028 584,000
11 FIC w/Nav Cban F/C wi/Nav Chan No Action 1,500 2,566 1,173,000
12 F/C w/Nav Chan F/C w/Nav Chan Restore 1,922 2.893 1,198,000
13 FI/C w/FI/C Rest Cban No Action No Action 865 1,749 481,000
14 FI/C wiFIC Rest Chan No Action Restore 1,186 2,281 505,000
15 PFIC wi/FIC Rest Chan F/C wiNav Chan No Action 1.500 3,042 1,110,000
16 PF/C wi/FIC Rest Chan FIC wiNav Chan Restore 1,922 3,498 1,136,000
17 Bear Cr/Small Diver No Action No Action 750 584 210,000
18 Bear Cr/Smail Diver No Action Restore 1,067 1,042 234,000
19 Bear Cr/Smail Diver F/C w/Nav Chan No Action 1,647 2,566 1,027,000
20 Bear Cr/Small Diver F/C w/Nav Chan Restore 1,788 2,893 1,052,000
21 Bear Cr/Large Diver No Action No Action 750 1,360 293,000
22 Bear Cr/Large Diver No Action Restore 1,067 1,960 318,000
23 Bear Cr/Large Diver FIC wi/Nav Chan No Action 1,647 3,126 1,123,000
24 Bear Cr/Large Diver F/C w/Nav Chan Restore 1,788 3,498 1,140,000
29 Bear Cr/Small Diver/Slack No Action No Action 849 584 424,000
30 Bear Cr/Small Diver/Slack No Action Restore 1,153 1,042 448,000
31 Bear Cr/Small Diver/Slack F/C w/Nav Chan No Action 1,754 2,566 1,028,000
32 Bear Cr/Small Diver/Slack FIC w/Nav Chan Restore 1,848 2,893 1,053,000
33 Bear Cr/Large Diver/Slack No Action No Action 849 1,360 512,000
M Bear Cr/Large Diver/Slack No Action Restore 1,153 1,960 536,000
35 Bear Cr/Large Diver/Slack F/C wiNav Chan No Action 1,754 3.126 1.121.000
36 Bear Cr/Large Diver/Slack F/C wiNav Chan Restore 1,848 3,498 1,146,000
P/C = partial closure  F/C = full closure
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SECTION 6
SELECTION OF INTERMEDIATE ALTERNATIVES

6.1. SUMMARY OF PRELIMINARY RESTORATION ALTERNATIVES

A total of 36 preliminary environmental restoration alternatives were formulated. Net environmental
benefits and preliminary cost estimates were developed for all alternatives except #25 through #28,
which were deleted early in the screening process due to an undesirable loss of bottomland
hardwoods. Table 6-1 summarizes the net benefits and costs of the 32 remaining preliminary
alternatives. Total costs include preliminary construction costs, preconstruction engineering and
design, construction management, cultural resources investigations, and monitoring. For the
preliminary alternatives, real estate costs were not developed due to the complexity of real estate
requirements. .

6.2. SCREENING OF PRELIMINARY ALTERNATIVES

A detailed description of the formulation and screening of the preliminary restoration alternatives is
included in Appendix H, Formularion and Screening of Restoration Alternatives. The screening
process included a detailed incremental analysis of the preliminary 32 alternatives. Figure 6-1 is an
example of how the intermediate alternatives were then compared based on preliminary project costs.

Based on study objectives, environmental cost-effectiveness analysis, and study team discussions,
eight alternatives (#1, #2, #18, #22, #32, #24, #36, and #16) were brought forward for final analysis
and screening of alternatives. While alternatives #24 and #36 are not among the most cost efficient
in terms of quantified benefit production, the study team concluded they offer significant benefits for
environmental restoration and should not be eliminated.

Alternative #16 (full closure of cut #3 with a full closure restoration channel in bend #3, fuil closure
of cut #4 with a navigation channel in bend #4. restore Mill Creek) would provide the maximum
AAHU and BLHW benefits. It was used as the maximum cost, or 100 percent of possible costs for
the various alternatives. There are other alternatives which are more expensive, but Alternative #16
was used for comparison of alternatives since it provides 100 percent of attainable benefits at the
least cost of other alternatives which also provide 100 percent benefits. The benefits and costs of
the intermediate alternatives were then shown as a percent of the maximum benefits and costs of
Alternative #16. The alternatives are listed in increasing amount of bottomland hardwood benefits,
since this benefit category is more significant to both the regional ecosystem and at the National
level.

The following is a brief description of the eight alternatives selected from the 32 preliminary
alternatives.



PRELIMINARY RESTORATION ALTERNATIVES

TABLE 6-1

NET BENEFITS AND COSTS
ALT | CUT & BEND 13 CUT & BEND 24 MILL CR AAHUs BLHW COST
1 No Action No Action No Actioa o o o
2 No Action No Action Restore n 518 $325,000
3 No Action F/C w/Nav Chan No Action 1,067 1,960 10,817,000
4 No Action F/C w/Nav Chan Restore 1,092 2,333 11,140,000
5 P/C w/P/C Rest Chan No Action No Action 788 584 6,305,000
6 P/C w/P/C Rest Chan No Action Restore 1,004 838 6,613,000
7 P/C w/P/C Rest Chan F/C w/Nav Chan No Action 1,681 2,566 14,761,000
8 P/C w/P/C Reat Chan F/C w/Nav Chan Restore 1,707 2,893 15,084,000
9 F/C w/Nav Chan No Action No Action 865 584 7,158,000
10 F/C w/Nav Chan No Action Restore 1,186 1,028 7,465,000
11 F/C wiNav Chan F/C wiNav Chan No Action 1,500 2,566 14,990,000
12 F/C w/Nav Chan F/C w/Nav Chan Restore 1,92 2,893 15,313,000
13 F/C w/F/C Rest Chan No Action No Action 865 1,749 6,148,000
14 FIC w/F/C Rest Chan No Action Restore 1,186 2,281 6,456,000
15 F/C wiF/C Rest Chan F/C w/Nav Chan No Action 1,500 3,042 14,192,000
16 | F/C w/F/C Rest Chan F/C wiNav Chan Restore .92 3,498 14,514,000
17 Bear Cr/Small Diver No Action No Action 750 584 2,682,000
18 Bear Cr/Small Diver No Action Restore 1,067 1,042 . 2,990,000
19 Bear Cr/Small Diver F/C w/Nav Chan No Action 1,647 2,566 13,122,000
20 | Bear Cr/Small Diver F/C wiNav Chan Restore 1,788 2,893 13,445,000
21 Bear Cr/Large Diver No Action No Action 750 1,360 3,751,000
22 Bear Cr/Large Diver No Action Restore 1,067 1,960 4,058,000
23 Bear Cr/Large Diver F/C wiNav Chan No Action 1,647 3,126 14,355,000
24 Bear Ct/Large Diver F/C w/Nav Chan Restore 1,788 3,498 14,574,000
2 Bear Cr/Small Diver/Slack No Action No Action 849 584 5,416,000
30 | Bear Cs/Small Diver/Slack No Action Restore 1,153 1,042 5,723,000
31 Bear Cr/Small Diver/Slack F/C wiNav Chan No Action 1,754 2,566 13,134,000
32 Bear Cr/Small Diver/Slack F/C w/Nav Chan Restore 1,848 2,893 13,458,000
33 Bear Ct/Large Diver/Slack No Action No Action 849 1,360 6,546,000
34 Bear Cr/Large Diver/Slack No Action Restore 1,153 1,960 6,854,000
35 Bear Cr/Large Diver/Slack F/C w/Nav Chan No Action 1,754 3,126 14,329,000
a6 Bear Cr/Large Diver/Slack F/C w/Nav Chan Restore 1,848 3,498 14,652,000

P/C = partial closure

F/C = full closure
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6.2.1. Alternstive #1 - No Action

This alternative will remain a possibility, but will not be one of the recommended plans for this
study. The No Action or Without Project Condition shows a significant decline in habitat quality
and quantity over the next 50 years. Existing AAHU would suffer an approximate 33 percent
decrease and BLHW would suffer an approximate 60 percent decrease over the project life. While
these values are significant and important, they will not effect this analysis and therefore Alternative
#1 was removed from further discussion or analysis.

Alternative #1 was eliminated from further consideration.
6.2.2. Alternative #2 - Restoration of Mill Creek

Alternative #2 includes restoration of the mouth of Mill Creek with no action at bends #3 and #4.
Mill Creek was not one of the areas directly impacted by Corps of Engineers actions during the
construction of navigation cut #3 and #4, but is an adjacent area impacted by actions at bend #4 and,
if restored, would provide significant benefits to the study area. Restoration of Mill Creek is also
very inexpensive as compared to restoration of bends #3 and #4. However, at this point, based on
the assumption that a selected restoration alternative should provide a substantial level of restoration
for the total study area, this alternative is not considered an effective or viable solution for the study
objective. Restoration of Mill Creek would provide 20 percent of potential AAHU and 15 percent
of BLHW benefits at 2 percent of potential cost.

Alternative #2 was eliminated from further consideration.

6.2.3. Alternative #18 - Small Diversion Structure at the Upper End of Cutoff Bend #3 to the
Mouth of Bear Creek, and Restoration of Mill Creek

Alternatives #18 and #22 differ only in that #18 has a small diversion structure on bend #3 and #22
has a large diversion structure on Bend #3. Based on #22 having higher BLHW benefits and greater
flows into Bear Creek, Alternative #18 was removed from further consideration. Mill Creek would
also be restored under both alternatives. Alternative #18 would provide 56 percent of potential
AAHU and 30 percent of BLHW benefits at 21 percent of potential cost.

Alternative #18 was eliminated from further consideration.

6.2.4. Alternative #22 - Large Diversion Structure at the Upper End of CutofT Bend #3 to the
Mouth of Bear Creek, and Restoration of Mill Creek

Alternative #22 offers restoration action at only two of the three study area sites and has no action

at bend #4, it provides 56 percent of the potential AAHU and BLHW benefits at 28 percent of the
potential cost.
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This alternative also provides maximum water flow into Mill and Bear Creeks, which is 54 percent
of total capabiiity for flow restoration. Although #22 does not provide restoration actions at all three
locations, it does provide an acceptable level of benefits in order to be selected as a final alternative.

This is a self sustaining project which would not require O&M dredging. This plan has no impact
on navigation. This alternative provides the best level of restoration effort for expenditures required,
approximately 55 percent of the benefits for 28 percent of the cost. Under traditional Corps of
Engineers Net Economic Development guidelines, this could be a recommended alternative since it
provides the greatest net benefits of all alternatives considered. After some team discussion, this
alternative was chosen as the least action restoration plan acceptable for this project.

Alternative #22 was retained for further evaluation.

6.2.5. Alternative #32 - Small Diversion Structure with Slack Water at the Upper End of Cutofl
Bend #3 to the Mouth of Bear Creek, Full Restoration of Cutofl Bend #4, and Restoration of
Mill Creek

Alternative #32 offers restoration action at all 3 locations and provides 96 percent and 83 percent
of the potential AAHU and BLHW benefits, respectively, at 93 percent of the potential cost.
Alternative #32 also provides a 77 percent improvement for water flow over the base condition.

This is a self sustaining project which would not require O&M dredging. This plan still
accommodates navigation and, due to the nature and infrequent use of the river for navigation, this
is not expected to impact river use. This alternative provides a good level of restoration to the study
area, but stops short of maximizing water flow benefits into the project watershed.

Alternative #32 was retained for further evaluation.

6.2.6. Alternative #24 - Large Diversion Structure at the Upper End of CutofT Bend #3 to the
Mouth of Bear Creek, Full Restoration of Cutoff Bend #4, and Restoration of Mill Creek

Alternative #24 offers restoration at all 3 locations and provides 93 percent and 100 percent of the
potential AAHU and BLHW benefits respectively at 101 percent of the most effective potential cost.
or is | percent higher in cost than the most cost-effective alternative. Alternative #24 also provides
100 percent of the potential water flow improvement benefits.

This is a self sustaining project which would not require O&M dredging. This plan still
accommodates navigation, and, due to the nature and infrequent use of the river for navigation, is
not expected to impact river use.

Alternative #24 was retained for further evaluation.

124



6.2.7. Alternative #36 - Large Diversion Structure with Stack Water at the Upper End of Cutoff
Bend #3 to the Mouth of Bear Creek, Full Restoration of CutolT Bead #4, and Restoration of
Mill Creek

Alternative #36 offers restoration &t ali 3 locations and provides 96 percent and 100 percent of the
potential AAHU and BLHW benefits, respectively, at 101 percent of the most cost-effective potential
cost. This is the second most productive plan remaining under consideration. Alternative #36 also
provides 100 percent of the potential water flow improvement benefits.

This is a self sustaining project which would not require O&M dredging. This plan still
accommodates navigation and, due to the nature and infrequent use of the river for navigation, is not
expected 10 impact river use.

Alternative #36 was retained for further evaluation.

6.2.8. Alternative #16 - Restore Cutoff Bend #3 to Pre-Navigation Cut Coaditions, Full
Restoration of CutofT Bend #4, and Restoration of Mill Creek

Ahernative #16 offers restoration at all 3 locations and provides 100 percent and 100 percent of the
potential AAHU and BLHW benefits respectively at 100 percent of the most cost-effective potential
cost. Ahernative #16 also provides 81 percent of the potential water flow improvement benefits.

This is a self sustaining project which would not require O&M dredging. This plan still
accommodates navigation. With the restoration of cutoff bend #3 to its pre-cut condition, it would
not be configured to safely handle navigation in accordance with Corps of Engineers and Waterways
Experiment Station guidelines. This restoration is based on the theory that navigation occurred in
bend #3 prior to construction of the cut and, under restricted conditions, could still be accommodated
today. The purpose of the restoration channel is to restore flow to the bend and to preserve existing
resources by not widening the bend to accommodate a full navigation design. Due to the nature and
infrequent use of the river for navigation, it is not expected to impact river use.

The study team had some concern about this project maintaining its configuration if navigation
increases on the river. If the federal project is moved to an active status or future traffic
configurations change, bend #3 might have to be reconfigured and might heavily impact existing
bottomiand hardwoods which this restoration study tried to avoid. The study team sees this as a
major drawback to this plan, and one which should be strongly considered during final plan
selection. However, from a restoration objective, the alternative is feasible.

Alernative #16 was retained for further evaluation.
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6.3. SELECTION OF INTERMEDIATE RESTORATION ALTERNATIVES

Based upon results of the incremental analysis, five intermediate alternatives were selected which
optimized various study objectives. A very brief summary of the rationale for selecting each of the
five intermediate aiternatives is shown in Table 6-2. Table 6-3 presents a summary of the benefits,
costs, and incremental benefits and costs of those five alternatives. Alternatives are listed in order
of increasing bottomland hardwood benefits since these are considered the most important restoration

benefits.
TABLE 62
RATIONALE FOR SELECTION OF INTERMEDIATE ALTERNATIVES
ALTERNATIVE | DESCRIPTION RATIONALE
2 Bear Creek Large Diversion Over 55% of i inable benofits ot 28%
Restore Mill Creek of the cost of maximum restoration.
Restores flows into Bear Creck and Mill Croak.
32 Bear Creek Small Diversion Maximizes expenditures for AAHUs, but not for
Slackwater Channel Bend #3 BLHW or flows into creeks
Full Closure Structure Cut #4 .
Navigation Channel Bend #4
Restore Mill Creek
24 Bear Creek Large Diversion Provides maximum BLHW beoefits at higher cost
Full Closure Structure Cut #4 than Altemative #16. Slight reduction in AAHU
Navigation Channel Bend #4 bensfits and slight incresse in cost over Alernative
Restore Mill Creek #32. Maximum flow into Bear Creek.
36 Bear Creek Large Diversion Provides maximum BLHW benefits at highor cost

Slackwater Channe! Bend #3
Full Closure Structure Cut #4
Navigation Channe! Bend #4
Restore Mill Creek

than Alternative #16, slightly less AAHU bemefits
and maximum flow into Bear Creek over
Alternative #16. Avoids marginal navigation
safoty conditions with restoration channel in bead
#3 with Alteroative #16.

Full Closure Structure Cut #3
Restoration Channcl Bend #3
Full Closure Structure Cut #4
Navigation Channel Bend #4

Restore Mill Creek

Maximum AAHU and BLHW benofits. Lowest
cost to prody i beoefits. 1 di
flow into Bear Croek.
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TABLE 63
FIVE INTERMEDIATE RESTORATION ALTERNATIVES

AVERAGE ANNUAL HABITAT UNITS

ALTERNATIVE

2 n U 36 16

Bead 13 Bear Croek Bear Cresk Bear Creek Bear Creek Full Closure
Large Di Sl Di Large Diverss Large Divecss R ion Chenael
Slackwater Shackwater
Bend 14 No Action Full Closure Full Closure Full Closure Full Closure
Nav Chananel Nav Channel Nav Channel Nav Channel
Mill Cr Restore Restore Restore Restore Restore
Net AAHU 1,067 1,848 1,788 1,848 1,922
Avg Ann Cost $318,000 $1,053,000 $1,140,000 $1,146,000 $1,136,000
(Incremental AAHU) 781 -0 60 74
(Incremental Cost $735,000 $87,000 $6,000 ($10,000)
(Incremental $/AAHU) $941 ($1,450) $100 ($135)
BOTTOMLAND HARDWOOD FUNCTIONAL VALUES
ALTERNATIVE

) 32 u 3% 16
Net BLHW 1,960 2893 3.498 3.498 3.68
Avg Amn Cost $318,000 $1,053,000 $1,140,000 $1,146,000 $1,136,000
(Incremental BLHW) 933 605 0 0
(Incremental Cost $735.000 $87,000 $6,000 ($10,000)
(Incremental $/BLHW) $7T88 $146 0 0

6.4. DESCRIPTION OF INTERMEDIATE RESTORATION ALTERNATIVES

Table 6-4 presents a description of the five intermediate environmental restoration alternatives.
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6.5. BENEFITS AND COSTS OF INTERMEDIATE ALTERNATIVES

Table 6-5 summarizes the net environmental restoration benefits and preliminary costs of the five
intermediate ahternatives.  Preliminary cost estimates include project construction costs,
preconstruction engineering and design, construction management, cultural resources investigations
for those requiring a disposal area, and monitoring costs. None of the alternatives require future
O&M.

TABLE 6§

BENEFITS AND COSTS OF INTERMEDIATE ALTERNATIVES

DESCRIPTION BENEFITS AVERAGE
ALT ANNUAL
CUT & BEND 13 CUTw _ENDM | MILLCR | AAHUs | BLHW COST

2 Bear Cr/Large Divers No Action Restore 1,067 1,960 $318,000
32 Bear Cr/Small Divers/Slack FIC wiNav Chan Restore 1,848 2,893 | $1,053,000
24 Bear Cr/Large Divers FIC wiNav Chan Restore 1,788 3,498 1,140,000
36 | Bear Cr/Large Divers/Slack | F/C w/Nav Chan | Restore 1,848 3,498 1,146,000
16 FIC wiFIC Rest Chan FIC wiNav Chan | Restore 1,922 3,498 1,136,000
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SECTION 7
EVALUATION OF INTERMEDIATE ALTERNATIVES

7.1. INTRODUCTION

The study process resulted in the formulation and evaluation of 36 preliminary environmental
restoration alternatives for the study area, which included cut and bend #3, cut and bend #4, Mill
Creek, and the non-tidal portions of the creek watersheds. Through an incremental analysis of
benefits and costs, these alternatives were narrowed to five intermediate alternatives which meet the
overall environmental restoration objectives of the study. The major difference is that Alternative
#22 includes No Action at cut and bend #4. Three of the remaining alternatives have a narrow
approach channel to the mouth of Bear Creek with a plug in bend #3, while the fourth alternative
has full closure of cut #3 and a restoration channel in bend #3.

7.2. INTERMEDIATE RESTORATION ALTERNATIVES

Table 7-1 presents a summary description of the five intermediate restoration alternatives. They are
listed in order of increasing bottomland hardwood benefits provided.

Table 7-2 summarizes the benefits and costs of the intermediate restoration alternatives. As
previously discussed, real estate costs were not developed for the 36 preliminary alternatives or the
S intermediate alternatives. Real estate costs are not significant and would not effect the screening
of alternatives. Estimated real estate costs for Alternative #22, which has the lowest total cost of
the S intermediate alternatives, are less than 3 percent of total project costs for Alternative #22. Real
estate costs for the more costly alternatives are an even smaller percentage of total project costs.
Real estate costs were developed for the final restoration alternatives.
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TABLE 7-1

DESCRIPTION OF INTERMEDIATE RESTORATION ALTERNATIVES

DESCRIPTION
ALTERNATIVE
CUT & BEND £3 CUT & BEND #4 MILL
CREEX
n Large partial diversion structure at cut #3 No Action Restore
Narrow approach channel to Bear Creek
Plug bead below mouth of Bear Creek
No dredging in bend #3
32 Small partial diversion structure at cut #3 Full closure of cut #4 Restore
Nasrow approach channel to Bear Creek Navigation channel in bend #4
Plug bead below mouth of Bear Creek
Dredge slackwater channel in bend #3
24 Large partial diversion structure at cut #3 Full closure of cut #4 Restore
Narrow approach chanoel to Bear Creek Navigation channel in bend #4
Plug bend below mouth of Bear Creek
No dredging in bend #3
36 Large partial diversion structure at cut #3 Full closure of cut #4 Restore
Narrow spproach channel to Bear Creek, Navigation channel in bend #4
Plug bend below mouth of Bear Creek,
Dredge slackwater chaanel in bead #3
16 Full closure of cut #3 Full closure of cut #4 Restore
Full closure restoration channel in bead #3 | Navigation channel in bead #4
(minimal navigati ition)
TABLE 72
BENEFITS AND COSTS OF INTERMEDIATE ALTERNATIVES
DESCRIPTION BENEFITS AVERAGE
ALT ANNUAL
CUT & BEND 13 CUT & BEND #4 MILL CR AAHUs | BLHW COST
2 Bear Ct/Large Divers No Action Restore 1,067 1,960 $318,000
32 | Bear Cr/Small Divers/Slack | F/C w/Nav Chan | Restore 1,848 2,893 1,053,000
24 | Bear Cr/Large Divers FiC wiNav Chan | Restore 1,788 3,498 1,140,000
36 Bear Cr/Large Divers/Slack | F/C w/Nav Chan Restore 1,848 3,498 1,146,000
16 | F/C wiFIC Rest Chan F/C wiNav Chan | Restore 1,922 3,498 1,136,000
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As discussed in Section 5, some of the restoration components would result in a loss of bottom!and
hardwoods, primarily through destruction of hardwoods during project construction. Based upon
the summary of losses to bottomland hardwoods which was shown in Table 5-5, Table 7-3 shows
the losses which would result from implementation of the intermediate restoration aiternatives.
Benefits which were shown in Table 7-2 are net benefits and include losses in Table 7-3. Alernative
#22 has no losses since its restoration actions would not result in the loss of any bottomiand
hardwoods.

TABLE 7-3
INTERMEDIATE RESTORATION ALTERNATIVES
LOSSES TO BOTTOMLAND HARDWOODS

ALT | RESTORATION BLHW AVERAGE AVERAGE
COMPONENT ACRES ANNUAL ANNUAL
FUNCTIONAL | FUNCTIONAL

INDEX VALUE

22 | None 0 0 0
32 | Bend #3 slackwater channel -5 0.3 -1.5
Bend #4 navigation channel. high quahty -1 1.0 -1.0

Bend #4 navigation channel, low quality -13 0.3 -3.9
Upland disposal area -2 0.5 -L0

Total loss -7.4

24 | Bend #4 navigation channel, high quality -1 1.0 -1.0
Bend #4 navigation channel, low quality -13 0.3 -39
Upland disposal area -2 0.5 -1.0

Total loss -5.9

36 | Bend #3 slackwauter channel -5 0.3 -1.5
Bend #4 navigation channel. high quality -1 1.0 -1.0

Bend #4 navigation channel. low yuality -13 0.3 -39
Upland disposal arca -2 0.5 1.0

Total loss -1.4

16 | Bend #3 restoration channel -5 0.3 -1.5
Bend #4 navigation channel. high quality -1 1.0 -1.0

Bend #4 navigution channel, low quality -13 0.3 -3.9
Upland disposal area -2 0.5 -1.0

Total loss -1.4
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7.3. DREDGING AND DISPOSAL

All material dredged from bend #4 would be transported by pipeline to the upland dredged material
disposal site. For Alternatives #32 and #36 with a slackwater channel in bend #3 and Alternative
#16 with a restoration channel in bend #3, all dredged material from bend #3 would be placed within
cut #4 after closing of the cut. The cut could hoid a total of approximately 131,000 cubic yards.
Table 7-4 shows the dredged material volumes for the five alternatives. In bend #3, the dredging
volume for a slackwater channel is 93,000 cubic yards and a full closure restoration channel is
129,000 cubic yards. A navigation channel in bend #4 would require removal of 375,000 cubic
yards of material. Alternative #22 does not include any channel dredging and thus does not need
an upland disposal area.

TABLE 74
INTERMEDIATE RESTORATION ALTERNATIVES
DREDGING AND DISPOSAL OF DREDGED MATERIAL

ALT DESCRIPTION DREDGED MATERIAL
CUT & BEND £3 CUT & BEND #4 MILL CR TOTAL DISPUSAL AREA
VOLUME

(cuyds) | UPLAND | CUT ¥4

fcu yds) | (ew ydv)

22 Bear Cr/Large Divers No Action Restore 0 0 0
32 | Bear Cr/Semall Divers/Slack | F/C w/Nav Chan | Restore 468,000 375,000 | 93,000
24 Bear Cr/Large Divers F/C wiNav Chan Restore 375,000 375,000 0
36 | Bear Cr/Large Divers/Slack | F/C w/Nav Chan | Restore 468,000 375,000 | 93,000
16 | F/C w/F/C Rest Chan F/C wiNav Chan | Restore 504,000 375,000 | 129,000

7.4. INCREMENTAL BENEFITS AND COSTS

As presented in Section 6, Selection of Imermediate Alternatives, Table 7-5 shows the incremental
AAHU and BLHW benefits and project costs for each of the intermediate alternatives. It also shows
the cost of providing the incremental benefits for each alternative. The alternatives are listed in
order of increasing bottomland hardwood benefits.
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TABLE 7-§
INTERMEDIATE RESTORATION ALTERNATIVES
INCREMENTAL BENEFITS AND COSTS

AVERAGE ANNUAL HABITAT UNITS

ALTERNATIVE
2 R 4 36 16
Bend #3 Bear Creek Bear Creek Bear Creek Bear Creek Full Closure
Large Diversion | Smail Diversion | Large Diversion | Large Diversion | Restoration Channel

Slackwater Slackwater
Bend #4 No Action Full Closure Full Closure Full Closure Full Closure

Nav Channel Nav Channel Nav Channej Nav Channel
Milt Cr Restore Restore R R R
Net AAHU 1.067 1,848 1,788 1,848 1,922
Avg Ann Cost $318,000 $1,053,000 $1,140,000 $1,146,000 $1,136,000
(Incremental AAHU) 78t ©0 60 74
(Incremental Cost $735,000 $87,000 $6,000 ($10,000)
(Incremeatsl $/AAHU) $941 ($1,450) $100 ($135)

BOTTOMLAND HARDWOOD FUNCTIONAL VALUES

ALTERNATIVE
2 32 24 3% 16
Net BLHW 1,960 2,893 3,498 3.498 3,498
Avg Ann Cost $318,000 $1.053,000 $1,140,000 $1,146,000 $1.136,000
(Incremental BLHW) 933 605 0 L]
(Incremental Cost $735.000 $87.000 $6,000 ($10,000)
(Incremental $/BLHW) $788 $146 0 0

Alternative #36 is the most expensive of the intermediate alternatives, Alternative #22 is the least
expensive, while Alternative #16 provides the most benefits of the five intermediate alternatives.
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7.5. INCREASED FLOWS IN CREEKS

Four of the five intermediate restoration alternatives provide improved flows into the three major
creek watersheds (Bear Creek, Raccoon Creek, Mill Creek). Alternative #22 would not restore any
flows to Raccoon Creek or Flat Ditch Creek, which flows to Mill Creek. Since the mouth of Mill
Creek is presently blocked and the creek does not receive any river flows during low flow
conditions, it was not possible to model low flow in the creek. However, field observations by
District hydraulic personnel of creek configurations and gradient, plus channel configurations of Fiat
Ditch Creek which flows from bend #4 to Mill Creek, indicated that a conservative estimate would
be that restored Mill Creek would convey the same flow as restored Flat Ditch Creek. Therefore,
the assumed flow restored in Mill Creek was 38.6 cfs, the same as in the restored Flat Ditch Creek.

Table 7-6 summarizes the increased flows in the creeks with each of the five intermediate restoration
alternatives. The percentage of flows is based ujon the maximum flows which could be attained
with any of the restoration alternatives. There is presently no flow into Mill Creek or the two
unnamed creeks during low flow conditions. :

The maximum flow in Bear Creek would result from Alternatives #22, #24, and #36 with a large
diversion structure to divert partial river flows to bend #3 and to the mouth of Bear Creek.
Alternative #16 would moderately increase flows in Bear Creek, and Alternative #32 with a small
diversion structure would have the smallest.

At bend #4, dredging the navigation channel under all of the alternatives except #22 would open the
mouths of Flat Ditch Creek and the two unnamed creeks which flow to Raccoon Creek. Some minor
debris clearing would be required to fully open the creeks. Realignment and restoration of the mouth
of Mill Creek would restore flow in the creek.

Total flows in the creeks would range from the current 45.8 cfs to 144.5 cfs with Alternative #16
to 176.9 cfs with Alternatives #24 and #36. Alternative #16 provides the lowest increase in creek
flows, since it does not include modifications to force flows to the mouth of Bear Creek.
Alternatives #24 and #36 provide the maximum attainable flows in the creeks. with a 290 percent
increase over current conditions.

Without restoration in the study area. low flows in all of the creeks will gradually be eliminated as

the two bends become totally blocked by sediment. This would result in a total loss of the current
45.8 cfs at low flow in Bear Creek and Flat Ditch Creek.
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7.6. FUTURE OPERATION AND MAINTENANCE

None of the intermediate restoration alternatives requires periodic maintenance to remove shoals and
sediments from the bends. In bend #3, the narrow approach channel was designed to maintain
adequate velocities to prevent sedimentation. Sedimentation in the slackwater channel should be
minimal over the project life. In bend #4, the navigation channel would have sufficiently high
velocities to prohibit sedimentation.

7.7. OVERALL ENVIRONMENTAL RESTORATION

The five intermediate alternatives represent the most cost-effective options for meeting the -
environmental restoration objectives for the study area. All provide a substantial improvement in
both fish habitat and bottomland hardwoods by restoring a large amount of flow in the creeks during
low flow conditions and increasing the frequc-icy of overbank flooding in the watersheds.
Alternative #16 provides the most fish habitat benefits with the same high bottomland hardwood
benefits as Alternatives #24 and #36. However, the restoration channel in Alternative #16 does not
maximize flows into the creeks, particularly Bear Creek, like the alternatives with a narrow approach
channel to Bear Creek.

There is also a serious question about the safety factors and vessel maneuverability with the minimal
navigation channel with Alternative #16. Of particular concern to resource agencies is the possibility
that at some time in the future, safety requirements and navigation demands might require
construction of a full navigation channel in bend #3, which would result in the loss of critical flows
in Bear Creek and the possible loss of aquatic benefits from a slackwater channel.

Alternatives #24, #32, and #36 provide the maximum bottomland hardwood benefits. Alternative
#36, along with Alternative #24. provide the highest increase in flows into the creeks and
watersheds. but has additional fish habitat benefits over Alternative #24 due to addition of the
slackwater channel. Alternative #22 provides the least total flows to the creeks. but does provide
maximum attainable flows into Bear Creek.

Alternative #36 has the highest project costs of the five intermediate alternatives, but the four
alternatives which provide restoration of bend #4 have a maximum average annual cost difference
of only $93,000. Alternative #22 has the lowest cost because it does not include any dredging of
bend #4 and the creeks which originate off bend #4, and therefore does not require a disposal area.
With an average annual cost of $318,000, Alternative #22 is 28 percent of the cost of the maximum
restoration alternative, yet still provides 56 percent of maximum attainable benefits.
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7.8. SCREENING OF INTERMEDIATE RESTORATION ALTERNATIVES

The overall goal of this restoration study was to provide the maximum amount of restoration
attainable at a reasonable cost. All of the five intermediate alternatives except #22 offer some degree
of restoration at all three study locations: (1) cut and bend #3 plus Bear Creek, (2) cut and bend #4
plus Flat Ditch and two unnamed creeks flowing to Racoon Creek, and (3) Mill Creek).

7.8.1. Preliminary Screening of Intermediate Alternatives

During evaluation of the five intermediate alternatives, the District study team made the following
decisions:

» Alternative #24 should be discarded because the study team felt the additional gain in
AAHU benefits of the slackwater feature in Alternative #36 (60 AAHUs) was worth the
additional/incremental $6,000 cost.

» Alternative #32 should be discarded because the study team felt the additional BLHW
benefits (605) and flows (77 percent versus 100 percent) provided by Alternative #36 were
worth the additional $93,000 expenditures.

» Alternative #16 should be discarded because of the potential for future navigation actions
to negatively impact existing resources. In addition, Alternative #36 provides 100 percent
potential water flow versus 81 percent provided by #16.

»  Alternative #22 would provide a high production-of benefits at a relatively low cost, has
few negative impacts. and would provide substantially improved flows. In addition, the city
of Savannah prefers a minimum cost plan which maximizes flow to and through the creeks.
Therefore. Alternative #22 should not be discarded.

» Alternative #36 would provide a high production of benefits. 100 percent of potential
improved flows, few negative impacts, and restorations to all three study locations. U.S.
Fish and Wildlife Service and Georgia Department of Natural Resources prefer a plan
which maximizes flow through the entire study area with minimum negative impacts on
existing resources. which would be Alternative #36. Therefore, Alternative #36 should not
be discarded.

In summary, Alternative #22 provides the best, or largest, amount of restoration for the smallest
dollar amount expended. Alternative #36 best satisfies all restoration objectives. Restoration of
bends #3 and #4 plus Mill Creek on the Savannah River would result in 2 more diverse ecosystem
that will benefit commonly occurring plants and animals, in addition to threatened and endangered
species, the surrounding wetlands, water quality, and anadromous fish.
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Water supply interests would receive incidental benefits from decreased operating expenses as a
direct result of improved water quality and increased quantity. Recreational interests would also
benefit from improved habitat, since it will result in greater wildlife production and provide better
access to fishing and hunting areas within the improved bends and creeks.

7.8.2. Coordination

Based upon study goals and objectives, the District study team felt that Alternative #36 would
provide the optimum level of environmental restoration plus include some amount of restoration
within the total study area. The study team further concluded that the study objectives required the
District to propose a plan which would represent the most cost-effective method of maximizing
environmental restoration. Costs of the various restoration alternatives were considered in the
incremental benefit evaluation of alternatives, but the District did not seek to minimize project
construction costs. During discussions of preliminary alternatives, the FWS had indicated 2
preference for Alternative #36.

However, the District recognized that the local sponsor would have to pay the total cost-share for
any recommended plan while only receiving incidental benefits front any restoration project.

Therefore, the District study team presented the five intermediate alternatives to the local sponsor
and the FWS, and identified Alternatives #22 and #36 as the two most desirable alternatives.

7.8.2.1. City of Savannah. The city of Savannah, the local sponsor, was very concerned about
being able to justify the additional cost of Alternative #36 over Alternative #22, which was equal to
$10,595,000 first cost. Although incidental improved water quality at the city intake was not a study
objective, water quality would be improved by any restoration action which restores flows in any or
all of the three major creeks. Thus, restored flows in the creeks, especially Bear Creek, with the
resulting increase in water quantity and quality at the intake was of major concern to the city.

Altemnative #22 would provide a substantial increase in flows in Bear Creek and Miil Creek, although
there would be no improvement of flows from bend #4 in Flat Ditch Creek and Raccoon Creek.
Total flows in those creeks would increase from the current 45.8 cfs to 116.8 cfs, which is equal to
66 percent of maximum anainable flows.

Alternative #36 would provide a total of 176.9 cfs, the maximum attainabie in the creeks, by the
restoration of bend #4 and creek flows from bend #4.

Figures 7-2 and 7-3 show the restored flows to the creeks and watersheds which would result from

implementation of Alternatives #22 and #36. All flows shown as "Current™ would eventually be
reduced to zero with no restoration project and eventual complete sedimentation of the bends.
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Preliminary cost estimates were $4,058,000 for Alternative #22 and $14,652,000 for Alternative #36.
The city recognized the desirability of restoring the ecosystem in bend #4 and Raccoon Creek.
However, they concluded that they could not support the large increase in costs from Alternative #22
to Alternative #36 to obtain a 36 percent gain in creek flows. The city did note that if a new or
additional sponsor were found to cost share for restoration of bend #4, the city would support
Alternative #36. However, there were no apparent or obvious State or resource organizations which
might be willing to share the increase in costs from Alternative #22 to #36.

7.8.2.2. U.S. Fish and Wildlife Service. The U.S. Fish and Wildlife Service concluded that,
although they strongly desired a maximum restoration project such as Alternative #36, they
recognized that the city of Savannah is the project sponsor and will have to cost share in the
recommended plan. The FWS does not expect the city to use its limited funds to pay for a larger
restoration project which provides only limited increases in water quality at the city intake.
Therefore, the FWS would not oppose Alternative #22, if the decision came down to Alternative #22
or no restoration project.

Although it is possible that if bend #3 and Mill Creek were restored under Alternative #22 with no
action at bend #4, future conditions and continued deterioration of bend #4 and Raccoon Creek might
emphasize the need for restoration of these remaining areas. However, if the total study area is not
restored as a single entity under one project, future funding may not become available under the
Federal environmental restoration program. There will be increasingly intense competition in the
future for funding for other restoration projects around the nation.

7.8.3. Conclusions

Normally, the District study team would have selected a recommended plan from the five
intermediate aiternatives. However, circumstances led the Savannah District to conclude there were
two alternatives which warranted further evaluation prior to selection of a recommended plan.

After consideration of the views of the city of Savannah and the U.S. Fish and Wildlife Service, the
Savannah District concluded that a more detailed evaluation shouid be conducted of Alternatives #22
and #36. Of particular concern was the cost estimate for the two alternatives. Since the only
apparent cost-sharing sponsor for a recommended restoration plan would be the city of Savannah,
the city was naturally concerned about the accuracy of the cost estimates for the alternatives,
particularly Alternatives #22 and #36.

For the 36 preliminary and S intermediate alternatives, the District had necessarily developed only
preliminary cost estimates and not detailed MCACES (Micro-Computer Assisted Cost Engineering
System) estimates. In a feasibility report, MCACES estimates are normally developed only for a
recommended plan. Due to the uncertainties, judgment, and high contingencies included in
preliminary cost estimates, MCACES cost estimates are not only more accurate, MCACES estimates
are usually lower than preliminary estimates. In addition, the preliminary cost estimates did not
include real estate costs.
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Therefore, it was concluded that additional detailed information should be developed for the two final
restoration alternatives, Alternatives #22 and #36.

7.9. FINAL RESTORATION ALTERNATIVES

After coordination with the city of Savannah and the U.S. Fish and Wildlife Service and a review
of the benefits, costs, and overall impacts of each of the five intermediate restoration alternatives,
Alternatives #22 and #36 were selected as the Final Restoration Alternatives. Either plan would
provide a cost-effective solution for environmental restoration of the study area.

Alternative #22 includes a large diversion structure and narrow approach channel to the mouth of
Bear Creek in bend #3 with no dredging in the bend. It also includes realignment and restoration
of the mouth of Mill Creek. It does not include any restoration of bend #4. Alternative #22
represents the optimum investment of Federal and non-Federal funds for environmental restoration,
with a gain of 56 percent of maximum attainable restoration benefits at a cost of only 28 percent of
the most expensive alternative.

Alternative #36 includes a large diversion structure and narrow approach channel to the mouth of
Bear Creek in bend #3 and a slackwater channel in the remainder of the bend. A full closure
structure would be constructed at navigation cut #4 and a navigation channel dredged in bend #4.
The mouth of Mill Creek would be realigned and restored. It provides the maximum attainable of
restoration benefits.

7.9.1. Total Project Cost of Final Restoration Alternatives

Detailed MCACES cost estimates were developed for Alternatives #22 and #36, including cost
estimates for real estate. Table 7-7 shows the refined total project costs based upon the MCACES
construction cost estimates. Equivalent average annual costs based upon a 7.625 percent discount
rate and 50-year project life. Also shown for information purposes are the original preliminary cost
estimates developed for the preliminary aiternatives from Table 5-11. All cost estimates include
costs for a 5-year monitoring program to assure the implemented restoration project will function as
predicted.
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TABLE 747

ALTERNATIVES #22 AND 936
REFINED TOTAL PROJECT COSTS
COST ESTIMATE ALTERNATIVE 222 | ALTERNATIVE 23
Preliminary Total Project Cost Estimate (Table S-11) $4,058,000 $14,652,000
Refined Cost Estimate using MCACES Coustruction Costs 3,419,000 12,676,000
Equivalent Average Annual Cost of MCACES estimates $267,000 $992,000

As shown in Table 7-7, the refined costestimates for both alternatives are about 15 percent lower
than the original preliminary cost estimates, even with the addition of real estate costs. The major
reason for the significant increase in project costs from Alternative #22 to Alternative #36 is the
large volume of dredging of a navigation channel in bend #4 under Alternative #36. This dredging
also requires construction of an upland confined disposal site, which is not needed under Alternative
#22. Real estate costs would be slightly higher for Alternative #36 due to the additional work at cut
and bend #4 which is not included in Alternative #22.

7.9.2. Impacts of Final Restoration Alternatives

The draft environmental assessment included an evaluation of both Alternatives #22 and #36. No
significant impacts were found which would preclude implementation of either alternative.

7.9.3. Public Review of Final Restoration Alternatives

The District decided that the draft feasibility report and draft environmental assessment should
present both of the final restoration alternatives for public and agency review prior to selection of
a recommended restoration plan. There was a possibility, although unlikely, that a second local
sponsor might be identified who could assist the city of Savannah in cost-sharing of Alternative #36.
Comments received following the review period indicated support for Alternative #22, although two
agencies did express concern that Alternative #36 apparently could not be implemented through lack
of local sponsorship.

7.10. RECOMMENDED ENVIRONMENTAL RESTORATION PLAN
The District concluded that Alternative #22 shouid be the Recommended Environmental Restoration

Plan. It does provide significant restoration benefits at a reasonable cost, and the city of Savannah
is willing to cost share in the project.
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SECTION 8
FINAL RESTORATION PLANS

8.1. INTRODUCTION

During the study process, 36 preliminary environmental restoration alternatives were developed.
These were evaluated and screened to 32, eight, then five intermediate alternatives. These were then
narrowed to two final restoration plans which best accomplish two diverse study objectives:

» Maximum environmental restoration of area degraded by construction of navigation cuts.
» Most cost-effective investment of funds to meet the study objectives.

Throughout the study, all restoration alternatives were formulated for environmental restoration.
However, all of the alternatives also provided incidental benefits by improving water quality at the
city of Savannah water intake. The degree of water quality improvement at the intake varied widely
among the alternatives with various amounts of restored flows into the creeks. Those alternatives
which restored a higher level of flows in the creeks upstream of the water intake would also
incidentally provide a higher level of water quality at the intake.

No restoration alternatives were specifically formulated to enhance water quality at the city water
intake. However, since the primary restoration benefits would result from restoring flows in the
creeks in the study area, restoration of creek flows became a primary study objective and created
incidental water quality benefits at the water intake.

Through the iterative process of formulation and screening of potential restoration alternatives
presented in earlier sections of this report. Alternative #22 was selected as the Recommended
Environmental Restoration Plan. The Recommended Plan is shown in Figure 8-1.

The Recommended Restoration Plan provides a significant amount of environmental restoration

benefits at a relatively low total project cost. The local sponsor, the city of Savannah, supports the
Recommended Plan and is willing to cost share in project implementation.

Y4420
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8.2, RECOMMENDED ENVIRONMENTAL RESTORATION PLAN
8.2.1. Description of Recommended Restoration Plan
The Recommended Restoration Plan, Alternative #22, includes:

» Cut and Bend #3
® Construct large diversion structure at the entrance of navigation cut #3
® Realign the mouth of Bear Creek to enhance flows into the creek
® Construct narrow approach channel to the mouth of Bear Creek
@ Plug bend #3 below the mouth of Bear Creek

A » Cut and Bend #4
® No Action

> Mill Creek
© Realign mouth of Mill Creek

8.2.2. Cut and Bend #3

8.2.2.1. Large Diversion Structure. To restore some river flows to the mouth of Bear Creek in
bend #3, a diversion structure would be constructed from the tip of the island between the cut and
the bend out into the river. The length would be approximately 1/3 the width of the river. The
structure would be constructed of rip rap.

8.2.2.2. Realign Mouth of Bear Creek. The present mouth of Bear Creek is aligned toward the
lower part of the bend. This impedes flow into the creek. The mouth would be reoriented so it
faces the upstream end of the bend and the river. This would enhance the flow of water from the
river. into the bend. and in the mouth of Bear Creek.

8.2.2.3. Narrow Approach Channel. In order to maintain adequate velocities in the bend from the
river to the mouth of Bear Creek. a narrow approach channel would be constructed from the river
to the mouth of Bear Creek. The island side of the channel would be constructed with sheet pile.
The opposite side would be a sloped bank with bank stabilization.

8.2.2.4. Plug Bend #3. The sheet pile for the approach channel would extend and curved across

the bend to create a total bend plug. By plugging the bend, all water entering the approach channel
would be directed into the mouth of Bear Creek.
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8.2.2.5. Bank Stabilization. During high river flow conditions, there would be considerable
scouring forces along the outside bank of the approach channe! and the downstream side of the bend
plug. An articulated concrete mattress was selected for maximum bank protection. Subagueous
backfill and semicompacted fill with high sand content is required to support the concretc mattress.
This select fill would be borrowed from bend #4.

8.2.2.6. Flows into Bear Creek. With the large diversion structure, narrow approach channel, and
mouth realignment, there would be a significamt increase in flows in Bear Creek. Under current
conditions, low flows in the Savannah River result in flows of about 45 cfs into the mouth of Bear
Creek. With high river flows, the flows in Bear Creek reach about 506 cfs. Table 8-1 shows the
estimated amount of restored flows in Bear Creek and velocities in the approach channel with the
Recommended Restoration Plan.

TABLE 8-1
RECOMMENDED RESTORATION PLAN
FLOWS AND VELOCITIES INTO BEAR CREEK

LOW RIVER FLOW HIGH RIVER FLOW
{6,600 ofs) (13,500 cfs)
FLOW | VELOCITY FLOW VELOCITY
efr) (fps) cfs) (fps)
Base Condition 435.0 0.11 506 0.41
Tentstive Plan nae 0.44 570 1.14
locream: over Base ns 3%

The Recommended Restoration Plan would result in a 72 pescemt increase in flows into the mouth
of Bear Creek a low flow conditions. which is the critical flow regime for restoration. The
velocities in the approach channe! would be sufficient to prohibit shoaling and the need for periodic
maintenance dredging.

8.2.3. Cut and Bend #4

Under the Recommended Restoration Plan, Akernative #22, there would be No Action at cut and
bend #4.

8.2.4. Mill Creek

Under the Recommended Restoration Plan, the mouth of Mill Creek would be realigned toward the
river flow and the mouth restored to allow river flows to enter the creek.
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8.3. DREDGING AND DISPOSAL OF DREDGED MATERIAL

The Recommended Restoration Plan does not include any dredging. Therefore, a dredged maserial
disposal site is not required for this plan.

8.4. BENEFITS FROM RECOMMENDED RESTORATION PLAN
8.4.1. Average Annual Habitat Units

Implementation of the Recommended Restoration Plan would result in the creation of average annual
habitat units (AAHU) within the three major creeks. There would be no losses of AAHUs associated
with the plan.

8.4.2. Bottomland Hardwood

Implementation of the Recommended Restoration Plan would result in substantial improvements to
bottomland hardwoods in the study area, which have a high significance for environmental
restoration. Primary benefits, measured in bottomland hardwood average annual functional values,
would accrue within the watersheds of the three major creeks. Wetlands adjacent to bend #3 would
also benefit from the increased frequency of overbank flooding. There would be no losses of
bottomland hardwoods associated with implementation of the Recommended Plan.

8.4.3. Net Environmental Restoration Benefits

Twle.s-2 presents a summary of the net AAHU and bottomland hardwood (BLHW) benefits which
would result from implementation of the Recommended Restoration Plan.

TABLE 8-2
RECOMMENDED RESTORATION PLAN
NET RESTORATION BENEFITS

BENEFIT TYPE AVERAGE ANNUAL BENEFITS
Average Annual Habitat Units 1,067 1,922
B land Hardwood Functional Value 1,960 3,498

RPRFIN ¥ e
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8.S. ENVIRONMENTAL IMPACTS

The following is a summary of the Environmental Assessment which is included in Appendix B.
The Environmental Assessment includes an evaluation of the environmental impacts of the five
intermediate alternatives, including the Recommended Restoration Plan, Akernative #22. The
following is an excerpt of impacts which would result from implementation of the Recommended
Plan.

8.5.1. No Action Alternative

Siltation and shoaling within the bends is a natural process which has been severely aggravated by
construction of the navigation cuts. Degradation of the bends will continue under the No Action
alternative, or Without Project condition.

This degradation will directly affect the available fisheries habitat, larval and juvenile fish movement,
and streamflow into the creeks feeding Bear Creek and Mill Creek. All flow to Bear Creek will be
lost when bend #3 closes in less than 10 years. Likewise, all flow to Raccoon Creek and Mill Creek
will be lost when bend #4 closes in less than 15 years. It is expected that both the surface area and
volume of water in the bends and creeks will continue to decrease. Loss and degradation of forested
wetlands in the study area will continue to occur. Succession will occur as many of the remaining
forested wetland communities convert to drier habitat types. This will reduce the richness and
diversity of the river swamp and will degrade or eliminate the values and functions of wetland
habitats that are important for fish and wildlife resources. There will be increasing commercial
pressure to convert land, which was once wetland, to agriculture and pine plantations that are less
productive for wildlife. The hydrologic conditions in the forested wetlands will continue to be
affected by the existence of the navigation cuts.

There are no other proposed opportunities to restore this valuable wetland area and wildlife habitat
to those conditions which existed before construction of the navigation cuts, nor to increase degraded
water quality and quantity within the study area. With the No Action alternative, no habitat units
would be added to the 574 average annual habitat units present in the base condition. The actual
functional value of the bottomland hardwoods (2.354 acres) would decrease throughout the 50-year
life of a restoration project, to 942 acres. The forested wetlands would eventually lose their hydric
characteristics, functions, and values, and would no longer support the existing wildlife and fauna
diversity.

8.5.2. Environmental Impacts of the Recommended Restoration Plan
The Recommended Environmental Restoration Plan does not include channel dredging in either bend
#3 or bend #4, and does not require a dredged material disposal site. It does include construction

of a partial diversion structure at the entrance to bend #3, constricted channel to the mouth of Bear
Creek, plug across bend #3, and modifications to the mouth of Mill Creek.
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8.5.2.1. Endangered Species. Dredging can adversely affect endangered species, such as the
shortnose sturgeon, which occur in the Savannah River. However, no dredging is required under
the Recommended Plan.

8.5.2.2. Water Quality. Construction of closure structures and the Bear Creek approach channel
would result in a temporary increase in turbidity during construction and increased suspended solids
in the project area.

Water Quality Certification from Georgia and South Carolina is included in Appendix B,
Environmental Assessmens, Enclosure 9, Water Quality Certification.

8.5.2.3. Suspended Solids. Impacts to fish in Mill Creek would occur during construction, but they
would be minor, temporary, and diminish over time. Improvements to the mouth of Mill Creek
would increase flows into the creek, which would diiute and minimize impacts of turbidity from the
weir effluent. Alternative #22 does not include dredging and therefore does not include a disposal
site.

8.5.2.4. Water Quantity. The Recommended Restoration Plan would result in a restoration of some
amount of flows in the creeks. Flows in Bear Creek and Mill Creek would be restored, but with no
improvement at bend #4, there would be no flow restoration in Flat Ditch Creek or Racoon Creek.
Total flow in those creeks would increase from 45.8 cfs to 116.2 cfs.

8.5.2.5. Other Water Quality Parameters. The Recommended Restoration Plan would have no
impact on dissolved oxygen or other significant water quality parameters.

8.5.2.6. Air Quality. The project area is located on an attainment area as determined by the Clean
Air Act and the State Implementation Plan. Some limited and one-time land clearing and burning
of debris at Mill Creek is included under the Recommended Plan. Construction actions are not
expected to significantly affect air quality in the area.

8.5.2.7. Sediment Quality. Joint U.S. Environmental Protection Agency/U.S. Army Corps of
Engineers agreements require an initial assessment to determine if sediments to be disturbed by
construction activities contain any contaminants in forms and concentrations that are likely to cause
unacceptable impacts to the environments. Samples were obtained from bends #3 and #4 and
analyzed for contaminants.

8.5.2.8. Sediment Analysis. Results of the sediment tests are included in Appendix B,
Environmental Assessmens. The Recommended Plan would not result in the disturbance of material
since no dredging is included.

8.5.2.9. Fishery Resources. There would be no impact to the fishery resources under the
Recommended Plan.
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8.5.2.10. Benthic Resources. There would be no impact to the benthic resources under the
Recommended Plau.

8.5.2.11. Vegetation and Wildlife. The Recommended Plan would not have an adverse impact on
vegetation or wildlife.

8.5.2.12. Wetlands. There would be no appreciable adverse impacts to bottomland hardwoods or
wetlands under the Recommended Plan.

8.5.2.13. Cultural Resources. Intensive shovel testing along the river banks of the two bends and
on the cutoff islands and visual inspections of the river banks in the project area showed no artifacts
or archaeological sites within the area. The Recommended Plan would not have an adverse impact
on known cultural resources.

8.5.2.14. Savannah National Wildlife Refuge. The refuge was originally created. and is presently
managed. as a freshwater refuge. The refuge is very susceptible to impacts from development,
construction of the navigation cuts. and harbor activities. This Federal wildlife refuge would be a
direct and very important beneficiary from the Recommended Plan.

8.5.2.15. Recreation. Adverse impacts to recreation activities would be concentrated around
immediate construction activities. After construction, both the Recommended Plan would provide
improved opportunities for fishing and boating.

8.5.2.16. Secondary Impacts. Improved quantity and quality of flows at the city of Savannah water
intake would be positive secondary impacts and provide incidental benefits.

8.5.2.17. Cumulative Impacts. Cumulative impacts are the effects on the environment which resuit
from the incremental impact from a project added to those experienced as a result of other past,
present. and reasonably foreseeable future. Modifications to the natural flow regime from
construction of the navigation cuts have caused degradation and loss of forested wetlands.

The bends have been impacted by heavy sedimentation, and are projected to become completed
closed in less than 15 years. No action at bend #4, as included under the Recommended Plan, would
result in the elimination of fish habitat in the bend. Flows to creeks originating at that bend would
reduce to zero, and the Raccoon Creek watershed would be completely isolated from the Savannah
River during low flow conditions.

The effects of a restoration project shou:d be more observable in the first few years after construction
as vegetation and wetlands respond to the increased flows and flooding.
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8.6. REAL ESTATE REQUIREMENTS

8.6.1. Scope

The lands where construction would occur is on private property with the exception of the Bear
Creek area which involves U.S. Fish and Wildlife Service lands. The construction area is estimated
to be less than 10 percent of the overall lands involved. There are three ownerships in Georgia and
one in South Carolina which would be affected by the project. Lands that would be impacted are
the mouth of Mill Creek, cut and bend #3, and the mouth of Bear Creek. The Recommended
Restoration Plan does not include any action at cut and bend #4. A perpetual channel improvement
easement is necessary since permanent structures will be placed in the current navigation channel and
tie into the river banks. Detailed information is included in Appendix F, Real Estate Analysis.

The Recommended Plan will require a permit from the State of Georgia and USFWS. The state
requires a permit and is based on their claim of ownership of all navigable river bottoms. The
USFWS will require a permit for the construction and flooding to occur on their lands.

Contacts with the various property owners have been very positive and informative. The owners did
not indicate an unwillingness to sell. No opposition is anticipated.

8.6.2. Real Estate Requirements

The real estate requirements are 4.09 acres in a perpetual channel improvement easement and 2.03
acres for a temporary work area easement, as shown in Table 8-3.

TABLE 8-3
RECOMMENDED RESTORATION PLAN
ACREAGE REQUIREMENTS
GA SC | TOTAL
Perpetual Channel Imp E 2.93 1.16 4.09
Temporary Work Area Easement 1.33 0.70 2.03
TOTAL 426 1.86 6.12




8.6.3. Mill Creek Restoration

The modifications on Mill Creek would require relocating the mouth of the creek. The river flows
in a southeasterly direction and this mouth realignment is necessary to increase the flow to the creek.
The lands involved are all on the Georgia side of the river and involves one ownership

Construction would involve cutting, clearing and grubbing for the new mouth to be established.
Debris would be placed on the side of the creek or hauled to an appropriate disposal site. This
would be a provision of the general contract and anticipate a site is available. All of the excavated
material would be used in the modifications to the mouth of the river. The area would involve
approximately 0.21 acre of a perpetual channel improvement easement and a 0.17 acre for a
temporary construction easement for two years. Finished work would include grassing of the areas
along the river banks. There would be no future dredging on Mill Creek.

8.6.4. Cut and Bend #3

The Recommended Plan includes partial closure consisting of a diversion or wing dike in the main
channel, relocation and constriction of the mouth of Bear Creek, and construction of a plug within
the bend downstream of Bear Creek. Lands in both Georgia and South Carolina are involved. Cut
and bend #3 would require approximately 3.88 acres for the perpetual channe! improvement easement
and 1.86 acres for the temporary construction easement.

The diversion or wing dike structure would be a permanent structure, constructed of natural
materials. The only land based activity would include points for the tie-in, with the majority of the
work being subaqueous with barge mounted equipment and materials. A small area would be
required for a temporary construction easement. The wing dike would be completed using a
hardened. permanent slope protection and grassing of the top soil. Signs would be posted in the area
for safety reasons warning of the wing dike structure's presence.

Restricting the mouth of Bear Creek would involve . driven steel sheet pile wall and a subaqueous
fill embankment. The channel would be restricted to about 30 feet, measured at the bottom. All
flow entering the bend from the main channel would be diverted to Bear Creek. A plug would be
formed downstream of Bear Creek with sheet pilings.

8.6.5. Bear Creek
The mouth of Bear Creek would be moved in a manner similar to Mill Creek in order to increase
the flow into the mouth of the creek. A perpetual channel improvement easement and a temporary

construction easement would be required. Acreages are included above in the description of cut and
bend #3. Two ownerships would be impacted by this construction.
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8.6.6. Mitigation

There would be no mitigation of lands since this is an environmental restoration project and what
is being restored will more than offset the minor loss of any wetlands. These lands lie in the existing
flood plain and are designated wetlands, therefore it was determined that a conservation easement
was not necessary. In addition, the regulatory requirements under Section 404 would protect the
benefits earned from this project.

8.6.7. Monitoring

The Recommended Plan includes provisions for monitoring the results of the Project for five years
after construction. The U.S. Geological Survey and the U.S. Fish and Wildlife Service would
monitor the streams in the study area pesiodi-ily. These agencies would be responsible for
acquiring any rights-of-entry necessary to do this work.

8.6.8. Relocation of Highways, Roads, Railroads, Pipelines, and Utilities
There would be no reiocations of highways, roads, railroads, pipelines and utilities.
8.6.9. Uniform Relocation Assistance Cost (P.L. 91-646), As Amended

There would be no alterations or relocations of facilities, structures and improvements, necessary
for construction of the project.

8.6.10. Navigational Servitude/Taking Analysis

An investigation of issues involving applicability of navigational servitude and the possibility of a
taking of private lands because of increases in surface water/flooding as a resuit of this project has
not been completed. The areas of potential impact are Mill Creek and Bear Creek and their
watersheds, not the river itself.

In addressing the issue of a potential "taking”, it is necessary to evaluate the conditions that exist
before and after project construction and determine whether or not the project would cause: (1) any
increase in the frequency, extent, or duration of flooding on land and if there would be a significant
increase, and (2) would it cause significant and continuing loss of value and property sufficient to
amount to an appropriation or taking of property. Given the fact that the water level will not exceed
pre-project levels, the only way there will be a takings is if a legal determination is made that the
government does not have the right to return the land to its pre-project conditions. Guidance from
HQUSACE indicates that this action would come within the court-upheld rights of the Corps of
Engineers to modify its projects. Based on this guidance, it appears there will be no takings.



Due to the complevity of the takings analysis and the lack of known precedents directly applicable
to the project, the legal research and taking analysis will be completed during the preconstruction
engineering and design (PED) phase. Funding has been included in the PED costs for this work.
If the final taking analysis concludes there is a takings, the cost of flowage easements will be
developed and this will be added to the project costs.

8.6.11. Project Sponsor Responsibilities

The project sponsor for the project would be the city of Savannah, Georgia. Title to this project
would not be vested in the name of the United States. The Government would require all necessary
rights-of-way from the sponsor for entry to the project. Prior to advertisement of any construction
contract, the sponsor shall furnish to the Government all necessary rights for construction of this
project. The sponsor shall also furnish to the Gover~ment evidence supporting their legal authority
to grant such rights to the land.

The sponsor is financially capable but does not have condemnation authority outside of their
jurisdiction. Through a formal request from the city, if necessary the Savannah District would
perform the condemnation on behalf of the sponsor. At this time, it is anticipated that the District
would have the manpower necessary and capability to perform this action on behalf of the sponsor.
For purposes of this report, it is assumed the Savannah District would perform this function rather
than the State of Georgia since the state of South Carolina is also involved.

8.6.12. Government-Owned Property

The only known Government-owned lands in the study area are the Savannah River Below Augusta
Navigation Project, which is the navigation project for this portion of the Savannah River, and the
lands owned by the USFWS. The Government acquired 20.98 acres in Perpetual Channel Right-of-
Way Easements in 1961 when the navigation cuts were constructed. These easements represent the
areas that were actually removed to create the existing channel as it is known today.

8.6.13. Real Estate Cost Estimate

The Baseline Cost Estimate (BCE) for real estate land values and both federal and non-federal
administrative costs and contingencies are shown in Table 8-4. These costs are obtained from Table
F-2 in Appendix F, Real Estate Analysis, with i ies included in each line item.
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TABLE 84

RECOMMENDED RESTORATION PLAN

REAL ESTATE COST ESTIMATE
ITEM ESTIMATED CODE OF ACCOUNTS
COST
a. Lands: $1,000 | 01 Lands snd Damages
Perpotusl Channel Lmp E
Temporary Work Area E
Total
b. Improvemeats 0
c. Mineral Rights 0
d. Damages 0
e. P.L. 91-646, Title 111 1,000 | 01 PL 91-646 Relocations
f. Acquisition (4 ownerships) 74,000 | 01 Acquisition
Federa! ($23,000)
Noa-Federal (851,000)
8. Local Cooperation Agreement 4,000 | 30 Planning, Engineering, & Design
b. Audit 1,000 | O Acquisition
i. Takings Analysis 12,000 } 30 Planning, Engineering, & Design
Total $93,000
8.6.14. Real Estate Summary

The Savannah District Real Estate Division would be actively involved in Project Cooperation
Agreement (PCA) negotiations and would review the final document, all real estate acquisitions, and
all credits associated with real estate activities for the project. Real Estate would be available to
assist and provide guidance to the project sponsor throughout implementation of the project. The
District would provide support to the sponsor for condemnation if necessary.

157




8.7. CONSTRUCTION OF RECOMMENDED RESTORATION PLAN

Costs estimates and summary sheets were prepared in accordance with requirements in ER 1110-2-
1150. The cost estimates are summarized in the Code of Accounts format to identify costs for
various features. The estimates were developed using a team approach, where the cost engineers
received input from the design engineers, life-cycle project manager, study manager, and the local
sponsor.

Detailed MCACES (Micro-Computer Aided Cost Engineering System) version 5.30 which includes
the Cost Engineering Dredge Estimating Program (CEDEP) for hydraulic pipeline dredges and
mechanical dredges), estimates were prepared for the Recommended Plan. The MCACES cost
estimate for the Recommended Plan is inciuded in Appendix K. The Total Project Cost Summary
is shown in Table 8-5.

The environmental sensitivity of the project area dictated the construction methodology. Access to
the construction site would be limited to water transportation. All equipment. construction material,
and personnel were assumed to mobilize/demobilize from the vicinity of the Ocean Terminal docking
facility in Savannah, Georgia. Tows to and from the project site would be hampered by the
unmanned swing bridge at Port Wentworth (U.S. Highway 17), unknown channel conditions
including snags and shoaling, unknown controlling depth, and bendways.

The study assumed waterfront access in the project vicinity is extremely limited and would not be
provided to the contractor, except at the construction sites where upland construction is required,
such as at the closure structure tie-in. Construction material would have to be stored on barges if
the contractor elected to maintain a stockpile of material. Land access to the constructions sites
would be limited to the areas immediately adjacent to the work areas. No staging areas would be
provided, with the exception of modification of the entrance to Mill Creek.

Realignment of the entrance to Mill Creek would be accomplished using mechanical equipment and

hand labor. Clearing and grubbed material from the mouth entrance would be burned on a bend
sandbar.



T34 CUSRTITV

e W
Mmetd 40 YOLORNIG v’ \x /g \..
‘48t \‘\-\\‘\h\“\ \“\E\

/e ¥,
‘z0 9

(¢a) 243

sanyEvie 32300%4))
JRINEOVHVH SHYEDONA ‘4BT
SHOIIVESED ‘43TND
#OILIONISHOD ‘ARNIND
outuzanionn ‘4818)
SAINNYTIE “4RK

sZvise TVEW ‘4¥10d

CRINFINIGAS LECD ‘4RI

° 9 20 TDAVED 1800 LONFOWS W IJNTEEE 0343 1IN
s tosavunmeree PIOD IWINES-EON TYIOL
(178 ] #190> 4 Tvaor
et 173 ste‘c o9t o5y TeL't [TOA Y 1) (113 100> avior
tye . (23] (13 ot (13 see ast et Tt AKEMIOVNYN AOLIDAWISNGD  ---TL
s (111 [1 1T cse (3] ‘o (A1 IS Tt 1 "y HDIPEC QNV DEIXRZNIOAS ‘SRINNEIs  ---0C
v e [ " " o " ws oot 113 sugviva OSY poWeT  -~~10
e’ (2 (13182 sieee oy [T73) [T T3 I YT 11 $89°7  <mws=m JI50O ROLLDORISNOD TVIOL
sis’s (13 e (72 3¢ T 1} L8t [T132 2 Y1 s 1] soe1 27NNG LY STMUNVRD - -4
(L) 1] (xe) (ud) (ns) L 13} as) 18 e} sl #01241¥>090 SUAIVAZ X¥Emas
104 o> 1809 TELOL DA 280D 16508 DLED DIRD AP0 oo
Pe 50 T 115A37 OMEIIBE ‘LONAIR| 1SQREASH [T (TEANT ONIDINM EATLONAAN
st tgIUNIASE GEORS ATTACCCT 00T 'P66T tUTRA IEDANG/ RIVONLAV| S0TRSA0H YI 'URNNARES BITNIASE SIIVON ENVEED
ANIND EIIVEE °°3‘6 °ROURLAED 4 1avd °D°0°& EEATZ NYWEVAYS BIn0T 120123¥201
3-a8-VWsED 'idT¥ZETA {IuswssEs AOTJ WIT) LIEFOUJ NOIAVEOLSNY TVIANKROUIANL 12280008
$601 s04ues0q 0F 'QESVO ‘AGRES ALITIGISYE WAL §1 GUKIVINO) 340¢ SUI #O OBEVE 61 Kivwiigs EIni
% 40 ¥ Bowd vevs ANVINED 150D LIWFONA TWIOL eeve E¥8901D 1308 "ATVE - ¢f ‘GINOIANT - 8 ININ ‘CEd 2T
AMVIONNS 1500 LOIN08d TVIO0L
NV'Id NOILYZOULSTM QAONINAOJTR

159



TI0° CUSTTITY

[ {341 oeL see‘ec [ 1141 (41] esL‘e eee’e ez o9 eeL’e ¢wesasacsanccccascs §180D0 TVIOL
(111 et (141 L L) 66 3100 | ett (34 (224 e (143 ST Lt e INBHIDVAVYN ROIIDNAISWOD -=-1€
268 (124 ’tL LT A 4 L6 O3G | T @t (1l] e (11) ese 69t "ws NOISEG ANV DNIYSSMIONS ‘ONINNVIE ---0C
v [31 (3] dc°s 96 das | 6L ”t (1] tc-e L1 a9z 9t (4] SEOVNVG OGNV SANVYT ---t0
[ 13 24 4 Ty stt’e see‘e [ 114 Lze’t cee’e (12 14 s80°t 21800 l._-m Y308
ots‘e 1 11] [ 2388 2 T3 ) 68 300 sue’e (114 Lee‘t ac-e cee’e T 90y see’t SIVRYD GRY STIRNVYED ---60
(x8) (28) (x8) (8) 34 Q1M (29) {x8) (x$) (8) (28) 3)  (x8) (x$) N0IZ42IUDS2C JUNIVE4 uIEMOS
1104 oM 1800 W0  3unived| Iviod oL 1800 Ll INI0L OIND DIND 1800 120000V
96 3200 T !TAIT DMIDIUE “1D0844E| 30queaoy TT 13437 ONIJINE 3AI1D3iis
Sttt EIVNIASS QEOGNO4S XTI04°C 00 9667 'UVIX /"8 134 SIUNILIET SEOVON 13BIVND
ARIND MONVEE ‘°3°4 ‘SDANME0D ‘4 WS 1°D°0°& WEAIE NVEANVAVS ¥3NOT 1ROIIVI0T
{Juon AOT3 YITA) IJBLOWE NOIIVEOISEY TVINSHROUIANS 13080034

J-NE-SYSRD '3J1¥I8IC
S66T 30qEed8a 4C 'GEIVA ‘AGNIT A3ID' .EIFVE4 BNI NI GEMIVINOD 340D 3UL WO GISVE SI BIVNILISE SINL

eeceecccecccaccccccecagaccacans
ABUNNOS 180D IDVEINOD 1TVIOL S¥080T) 2150¥ °"Iu¥vd - € ‘GRYOLISEY - “¥D TIIN ‘TEE ‘IIV

P wod)

160



s44T ‘9C aequensg

¥91a *v *p VAi exivmzied

seozes b

..o..-u
[ 11 M 14
ee9 ‘oL

YR I

ses eE’T
vee’s
0009t

-------------

4000 lowrous Ivies

son‘onsd X ITL 1]
e84t st e09 11t . ANERFOTEYN BSTLIDABASHED - -cv°° e
s00yst 1] 000°949 dozsie ahv SRIEHESINEE ‘ORISANSS -t ot
00’9t st 11 0 1] sEownvd NV FEEVE oo 1
1902 BOIADAUIEES) IVIEA
seedehd 4 sote 3o o8 o o3
see’sse’th 1évsep uey é T
eonsh TR eamsezs teynavs ‘s ama
200’ ey’ usjaviIensen a-h.-u aveg
e’y IR weysesenssy 48853 ITIN
(oneqisl puv usjasSjasy sdesuy) SIVAVD &NV FIRUNNRD -~ [1]
i .“ fpppree TTeMTSTSTIIISISIIIIIIIIIIisiinnsnes
[T
ANOens 150D LOACCYL

exnsord Twiithd ¢ InD puw uvojIeIOIBER YBEID aveg 3 TTIN TTH SAFIWTISITY
(onwe AOT3 A) eTFTOIW) YInog ¥ wjBioep ‘I0ATH qudusang
Apnig tojiezolEsy TEIVSMUOITATR IGATE quuwbASg IeN01

P mo0)

AMVIANS 1S0D LOEI0Wd TVI0L |
NV'1d NOLLYSOLSINM GEANEINI0OTE

161




satd °v -b 14d dddviliies vejiveseidéd wooss tHid 801 WA seumeecn

({X0¢) WO 1|PUe] VNOUIUR Pue ’“.o. > 3001 n
£52) 90 i pssstass ¢ Jieplea deeis *
Usa) otd ‘baubiita rusedinbi Tle B roiteiiny ui Swlislien :

e T Yol shobvid

Uojddseiney 10853 11in 11920] S U0l puy S1oWNEYY -----+48
2 g°62 Jo sduisay o soysvedujrves --i---do
boid‘otd Usjsbiedied dsosa (1|l *éddes wejioniiives *ieieidnd

TR
dod it

. oM H otz
m n~ £59°9 8§l .t..-:-u- » .m .oo_-r
; § o e - T
m = muo. 00°692¢ e uu_f:..- ujdes
naen oiis  2isiisse
SujBpeasd yeajusysel --glloso
! o't o oze’tl $ dor ¢ ddon Aivresedesd pus ..-.:-.:-'2- -oouun-““ncwu NTITT )
s1amves  ----lese
(0doquen pus uo|isBjacil 1dosxn) sivAVY env drfisviy ------60
cicrescnmaces vesmamessomerges smesmammmcnce eeeasenses Swma Sosesammman  wecoes eeessessemcnccavecsssuqEEaseceases ssmmmste
—uguu“:uo " Asidehtines ¢ Lanoly 3_2 ithn  14tinwne it \ ﬁ-
uopintogien weeio T s SApIdtitiare
. (p ves0)
AUVAINNS 150D -103108d TYLOL
Nvid NOLLYROLSIN GRANENHOOTY

eVl

162



daid v -t sl

ons‘sé
boo’id

z boe'l

sésl ‘ot Jequesse

uejieinidod joedy J

1puoy unsujun pue uSjaeg ju 32017 °3

$ -uwnueo no einbed uojrve|iige ujssssaun L

jd ‘aus

tiges add ‘o

Uejavsoreni ool dsed 11030f P)eUE) puy Slewuel) ----
£ 0°62 Jo JoAy @ 99}3U0BV|1003 - ed-e
Uojidlodisd dvesg sed *$iser dojdanstives *{edeidns

beoel ty-tl i1 eé-vel osujaveiy
1ion 03)8
. g 193 jusyaen
tiv'e * for | tdon Aioresedeid .““nnuu“ _uu_uw " --1a1060
sianuvNd  ----less
T

tedegin o uojesjacil ides

wwesmBESNEs seceseccsamcesmemscsssvorores

lisn Litinwno

wmewmemmmreve vemmsmosme

Lanow

uopdudotiivy Resis tied gz SApddiiine

(poymeo)
AUVNROS E...v LJAM0Wd TVI0L
NVl NOLLYNOISEM CRONEMNNCITE
s TavL

163



sale v ¢ 114 ddindiddd

cessommmemnne

)

esndefy 18§448d ool 4n3

(rag) suej3jpue) caoc~ nk
.nat.o-.a!-.... ;..-l.arnnmu“;"nzq"u- cm.. “uu.ur -

........ e+ T 1T S TR

1ng tfsicl (dsoqion puv uojjesfasn 3des s1ouey puy 8 jewueyy
g £°82 jo 90us0ay @ so)suelujIved
sint013 161ised ta in3 *éiee vejisalisve) ‘feicing

ooo°2s2’ed éanb0yd 18jrs0d €8

o0n‘isyd

ese‘ise’id

sve
teseqsant bus volrebjach ddesrd) dtvivs ¢iv $ridivid

sxndoro THpIdivd ¢4 60 suh BAyividbiti

(p;yme)
AUVAANS 1S0D LOA(08d TV.I0L
NV'Id NOLLYROISIE GRANININGO Y
semve

cdél ‘ot doqueses

164

..--10s0
censec8@

semesuns

:.-.o.uwa



293€ °V £ 138 GEIVNIZSS

T ’

T (14 [({{Ra%1]

13 st

13 st

14 (14

1] st

4 st

(3 [

13 [

1] sz

€ sz 9L °06T

L3 sc 338°09

4 st (1234124

t [T R¥3] (14 [ 2384 111
----- essmeene cecescccccnaccnae sececcscsccnn

. anaonv

AORSORIIN0D

68°%
([ 211]

[ 15K
(1 A4

Ima

as
as
an

sor

[ 113
089 ‘6T

[ 11387
8L’

(133413
[ 1288 14

LYY

L
ee0L

S66T ‘8t 30QqEesocg

sme33 tvsouey PeITFeeseV

0803339 POICINOTAIV S30IPVE) qOEE-H
Sugsevsp pue tjesdes

Sugqenip pue Supaverd
N3 0338

sejarep PUR ‘SOXFE ‘WOFIVEITIATIS XueR

TT34 aseges Suiduya
SegSpesg tregewetd
qaen o338

SuiSpesg tvsjusysen

Sujoenze
tsoedey
ewvaqueN OT3INSYOOR
sweneseis Seszdsx

Q) 58 3o we
Ge383y 3 o843 *1°0°€ viBaeep
gaen °I%s

e3jeN.

20394 3@ uejszeasg piv oazvd

(o8pozg tesjweygsen %)

gaen Z30393ede3d PUV weFIVSTITqONSE ‘WOTIUSITIICOR

(s3eqavg pus wejareBjavy 3desxg) SIVAYD GHV ITRERVED

azna 2212mva0

sansord TeFdald t# 4nO puw uopIezOISEY YWD iwed ¥ TITN TTH SATIwLINITY
(Pau)

AYVIWINAS 1S0D 103f0¥d TVIOL
NVd NOILVHOLSTY QIANTWNOO Y

S84Vl

togotese
~-Cot069

({1341 [ 1]
“-83T060

TOCOTo6Y
~-503069

--10%069
ce--3080
cocvacgy

260D
288020V

165



Restoration, including clearing and snagging, of the first 100 feet of Mill Creek would be
accomplished by hand labor crews using small or power tools. Hand labor crews would be used to
minimize environmental impacts. No survey data was available to quantify the amount of work
required for the clearing of the creek channel entrance. The cost estimate contains assumptions made
as a result of a field trip by Savannah District personnel. There are no required dimensions for the
clear and snagged restored channel. Debris from the cleared channel would be placed along the
channel sides in the flood plain.

A barge-mounted clamshell would place stone for construction of the partial closure structure at cut
#3. After completion of the partial closure structure, areas above the water would be covered with
topsoil and seeded. Sheetpiling would be installed by a barge-mounted pile driver.

The estimate for streambank erosion control was ,ased upon the use of a concrete articulated
mattress. The mattresses would be constructed on barges and lowered into place.

Material wouid be borrowed from bend #4 when select il was required for a foundation for the
concrete mattress. A barge-mounted clamshell would excavate the material and place it on a barge

for hauling to the fill site. The material would be rehandled and placed on the required areas by
clamshell or bulldozer

8.8. TOTAL PROJECT COSTS

The MCACES cost estimates developed to refine total project costs are not comparable to the
preliminary cost estimates developed for the 36 preliminary alternatives. which used information
available at that time and engineering judgment. The retined MCACES cost estimates represent
Savannah District’s best estimate of project costs. using best available and refined technical
information. Some design and cost estimates may be turther rafined during the preconstruction
engineering and design phase.

8.8.1. Total Project First Costs
Total project first costs include construction, real esiate. planning. ¢ngineering, and design, and
supervision and administration. Total project first costs for the Recommended Restoration Plan are

estimated to be $3.371.000. as described in the following.

8.8.1.1. Construction Costs. Code 09. Channcis und Cunals. construction costs for the
Recommended Plan are estimated 1o be $2.323.000. including 23 percent contingencies.
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8.8.1.2, Real Esiaie Costs. All real estate cost estimuces include 25 percent contingencies. Detailed
real estate cost are included in Appendix F, Real Estare Analysis and were summarized in Table 8-4.

Code 01, Lands and Damages, costs are estimated to be $1,000.
Code 01, Acquisition, costs are estimated to be §75,000.
Code 01, PL 91-646 Relocations, costs are estimated to be $1,000.

8.8.1.3. Planning, Engineering, and Design. Code 30, Planning, Engineering, and Design, costs
are estimated to be $843,000, including 25 percent contingencies. These costs were based upon
estimates from various District elements, including Engineering, Real Estate, Contracts, Planning,
and Programs Management.

8.8.1.4. Supervision and Administration. Code 31. Supervision und Administration, costs are
estimated to be 6 percent of construction costs. equal to $128.000 including 15 percent contingencies.

8.8.2. Total Project Costs

Total project costs for the Recommended Plan, as shown on Table 8-6, include total project first
costs plus any recurring costs after completion of construction. such as maintenance or monitoring.

8.8.2.1. Operation and Maintenance Costs. The Recummended Plan does not include any
anticipated future Federal or non-Federal operation and maintenance. The approach channel in bend
#3 was designed to maintain velocities to preclude shoaling within the channel. The diversion
structure, sheet piling, and revetments would be designed to not require maintenance for the life of

the project. Design criteria include such structures must be permanent. and structurally sound, over
a variety of conditions.

8.8.2.2. Monitoring Program. In order to determine if the completed project achieves objectives
for environmental restoration within the study area. a S-year monitoring program would be initiated
after construction. Every year. the U.S. Geological Survey would assess stream flow and water
quality at several locations within the study area. In addition. personnel from the U.S. Fish and
Wildlife Service would make periodic field observations of the conditions of the creeks and forested
wetlands within the study area. If the stream flow. water quality. or field surveys indicated the
project was not performing adequately, measures such as selected clzaring and snagging or sediment
removal would be performed by the city. One indicator for debris removai would be when stream
segments reach Condition Three with unacceptable flow problems. as defined in the Stream
Obstruction Removul Guidelines. Stream Renovation Guidelines Committee, Wildlife Society and

American Fisheries Society. 1983. Debris removal is a normally occurring event and is not project-
refated O&M.
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TABLE 86
RECOMMENDED RESTORATION PLAN

TOTAL PROJECT COSTS

ITEM TOTAL
PROJECT

COSTS

09 Coastruction Costs $2,323,000
01 Lands snd Damages 1,000
01 Acquisition 75,000
01 PL 91-646 Relocations 1.000
30 Planning, Engineering, & Design 843,000
31 Supervision & Administration 128,000
Project First Costs $3,371,000
Moaitoring 48,000
Total Project Coats $3.419,000

The monitoring program would be for two of the three major creeks, Bear Creek and Mill Creek,
and would cost $12.000 per vzar for the 5-year program. or a present value of $48.000. According
to Engineering Circular 1165-2-201. June 30. 1994, “When ir is determined that adapive
managemen: and exiensive posi-construction monitoring is warranted, it will be cosi-shared with the
local sponsor in accordance with the cost-sharing breakdown for environmenial projects (75 percems
Federal, 25 percent non-Federal).”

8.8.3. Interest During Construction

In order to estimate present worth costs for the project construction. the interest during construction
must be computed for the project first costs. According to EP 1105-2-45, interest during
construction (IDC) accounts for the cost of capital incurred during the construction period. Costs
incurred during the construction period are increased by adding compound interest at the applicable
project discount rate, 7.625 percent. from the date the expenditures are incurred to the beginning of
the period of analysis, or base year. For this analysis. the IDC was determined based on mid-month
convention with estimated construction time. IDC is used for the benefit cost analysis but it not
included for cost sharing.
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The following fcrmuia is used for computation of the IDC.
IDC=Y Pl (1+1)22-1]

where:
P, = the mth monthly payment
n = number of periods, in months
i = monthly interest rate

8.8.4. Financial Analysis

Table 8-7 presents the project first cost and interest during construction for the Recommended Plan
based upon an interest rate of 7.625 percent, 50-year project life, and 6 months construction. For
computation of the IDC. project costs include construction costs plus supervision and administration,
but do not include lands and damages or preconstruction engineering and design.

TABLE 8.7
RECOMMENDED RESTORATION PLAN
FINANCIAL ANALYSIS

ITEM ESTIMATED

cosT
Project IDC Costs $2.451.000
L During C $0.000
Tota Project Cast 3.419.000
Total Economic Cust $3.469.000




8.9. BENEFITS AND COSTS OF RECOMMENDED RESTORATION PLAN

Table 8-8 summarizes the net restoration benefits and total average annual project costs associated
with the Recomr ended Restoration Plan.

TABLE 88
RECOMMENDED RESTORATION PLAN
NET RESTORATION BENEFITS AND PROJECT COSTS

ITEM AMOUNT

Restoration Benefits:

Average Annual Habitat Unis 1,067
Bottomiand Hardwood Functional Values 1,960
Total Project Annual Costs $267,000

8.10. COST SHARING

Table 8-9 presents the cost sharing of total project costs of the Recommended Restoration Plan
between the Federal government and the city of Savannah, the local project sponsor. Project cost
estimates are based upon November 1995 estimates from Table 8-5. Toral Project Cost Summary.
All lands. casements. rights-of-way. relocations. and dredged material disposal sites are the
responsibility of the local sponsor. and local sponsor costs to securz these items are credited toward
the sponsor's share of total project costs. Under current policy or Headquarters. U.S. Army Corps
of Engineers. for environmental restoration projects. all remaining project costs are cost-shared 75
percent Federal and 25 percent non-Federal.

Table 8-9 also presents 1otal project cost estimates and cost sharing based upon fully funded cost
estimates from Table 8-6. Toral Project Cost Summary. As shown in Table 8-5. November 1995

costs were escalated to October 1996. and then escalated to the midpoint of construction to obtain
fully funded costs.
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TABLE 8-9
RECOMMENDED RESTORATION PLAN
FEDERAL AND LOCAL SPONSOR COST SHARING

ITEM TOTAL
PROJECT
COSTS

DECEMBER 1995 COST ESTIMATE

09 Coastruction Costs $2,323,000
01 Lands and Damages 1,000
01 Acquisition 75,000
01 PL 91-646 Relocations 1,000
30 Planning, Engineering, & Design 843,000
31 Supervision & Administration 128,000
Project First Costs $3,371,000
Moaitoring 48,000
Total Project Costs $3,419,000
FEDERAL COSTS

75% of Total Project Costx $2.564.00

NON-FEDERAL COSTS

Cash $802,000
Real Estate 53,000
25% of Total Project Costs $855,000

FULLY FUNDED COST ESTIMATE

Total Project Costs $3.733,000

TOTAL FEDERAL COSTS 2.784.000

TOTAL NON-FEDERAL COSTS 949,000
m




8.11. VIEWS OF LOCAL SPONSOR AND OTHER AGENCIES

8.11.1. City of Savannah

The city of Savannah prefers the Recommended Restoration Plan, Alternative #22. It provides a
significant amount of restored flow to the watersheds above their water intake, while also providing
significant restoration of the environment in the study area. A letter from the city expressing a
willingness to participate in the project is included in Appendix G, Pertinenr Correspondence.

8.11.2. U.S. Fish and Wildlife Service

The U.S. Fish and Wildlife Service prefers any alternative which would maximize environmental
restoration in the Savannah National Wildiife Refuge and other lands within the study area.
Therefore, they prefer Alternative #36. which almost maximizes attainable benefits of all alternatives.

However. they recognize the position of the city and have indicated they would not oppose
implementation of Plan #22. although they are concerned about the continued degradation of bend
#4 and Raccoon Creek which would occur under Plan #22. A letter from the U.S. Fish and Wildlife
Service regarding the two Final Restoration Plans is included in Appendix D. U.S. Fish und Wildlife
Service Coordination Reporr.

8.12. PLAN IMPLEMENTATION

8.12.1. Federal Respousibility

The U.S. Army Corps of Engineers will review and approve all preconstruction reports, plans, and
specifications for the proposed work prior 1o commencement of construction.

8.12.2. Non-Federal Responsibility

The local sponsor shall provide all fands. casements. rights-of-way. and dredged material disposal
areas required for the project. and pertform all necessary relocations. The value of any contributions

thus provided will be credited in the non-Federal share of the project. as specified by Section 103(i)
of Public Law 99-662.

8.12.3. Project Cooperation Agreement

A new Project Cooperation Agreement (PCA) for the project must be signed by the Federal
government and the local sponsor before the Federal government can participate in construction of
the project. This agreement will specity the details of the Federal and non-Federal responsibilities
for the project. No Federal commitments refating to a construction schedule or specific provisions
of the PCA can be made on any aspect of this project or separable element until:
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@

The piuject is budgeted for construction, ur construction funds are aducd by Congress,
apportioned by the Office of Management and Budget, and their allocation is approved
by the Assistant Secretary of the Army (Civil Works) (ASA(CW)); and

The draft PCA has been reviewed and approved by the office of the ASA(CW).

8.12.4. Items of Local Cooperation

The Water Resources Development Act of 1986, Public Law 99-662, specifies cost sharing for water
resource projects. Under the provisions of Public Law 99-662, the city of Savannah will sponsor
the continuation of the Lower Savannah River Basin through a new Project Cooperation Agreement.
The new PCA must include the following non-Federal responsibilities in addition to the responsibility

for fulfilling the requirements of Engineering Regulation 1165-2-130:

M

&)

3

Provide 25 percem of total project costs assigned lo environmental restoration. as
further specified below:

a.

Provide all lands, easements. rights-of-way. and suitable borrow and dredged or
excavated material disposal areas. and perform or ensure the performance of all
relocations determined by the Federal Government 10 be necessary for the
construction, operation, and maintenance of the project.

. Provide all improvements required on lands, casements, and rights-of-way to

enable the proper disposal of dredged or excavated material associated with the
construction, operation, and maintenance of the project. Such improvements may
include. but are not necessarily limited to. retaining dikes. waste weirs.
bulkheads. embankments. monitoring features. stilling basins. and dewatering
pumps and pipes.

Provide any additional amounts as are nzcessary to make its total contribution
equal to 25 percent of total project costs assigned to environmental restoration.

Provide 100 percent of total project costs assigned to municipal and industrial water
supply.

For so long as the project remains authorized. operate and maintain the physical
construction features and escavated channels associated with the project and the
hydraulic integrity of the distributary streams in a manner compatible with the
project’s authorized purposes and in accordance with applicable Federal and State
laws and regulations and any specific directions prescribed by the Federal
Government.
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4

5)

(6)

(]

(8)

9

Give we Federal Government a right to enter, at reasonable times and in a
reasonable manner, upon property that the non-Federal sponsor owns or controls for
the purpose of completing, operating, maintaining, repairing, replacing, or
rehabilitating the project.

Hoid and save the United States free from all damages arising from the construction,
operation, and maintenance of the project, any betterments, except for damages due
to the fault or negligence of the United States or its contractors.

Keep, and maintain books, records, documents, and other evidence pertaining to
costs and expenses incurred pursuant to the project to the extent and in such detail
as will properly reflect total project costs and in accordance with the standards for
financial management systems set forth in ihe Uniform Administrative Requirements

for Grants and Cooperative Agreements to State and Local Governments at 32 CFR
Section 33.20.

Perform. or cause to be performed, any investigations for hazardous substances as
are determined necessary to identify the existence and extent of any hazardous
substances regulated under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), 42 USC 9601-9675, that may exist in,
on, or under lands, easements. or rights-of-way that the Federal Government
determines to be necessary for the construction, operation. and maintenance of the
project. However, for lands that the Government determines to be subject to the
navigation servitude, only the Government shall perform such investigation unless
the Federal Government provides the non-Federal sponsor with prior specific written

direction. in which case the non-Federal sponsor shall perform such investigations
in accordance with such written direction.

Assume complete tinancial responsibility. as between the Federal Government and
the non-Federal sponsor, for all necessary cleanup and response costs of any
CERCLA regulated materials located in. on. or under lands. easements. or rights-of-
way that the Federal Governmemt determines to be necessary for the construction,
operation. or maintenance of the project.

To the maximum extent practicable. perform its obligations in a manner that will not
cause liability to arise under CERCLA.
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(10) Comply with the applicable provisions of the Uniform Relocation Assistance and
Real Property Acquisition Policies Act of 1970, Public Law 91-646, as amended by
Title IV of the Surface Transportation and Uniform Relocation Assistance Act of
1987 (Public Law 100-17), and the Uniform Regulations contained in 49 CFR Part
24, in acquiring lands, easements, and rights-of-way, required for construction,
operation, and maintenance of the project, including those necessary for relocations,
borrow materials and dredged or excavated material disposal, and inform ail
affected persons of applicable benefits, policies, and procedures in connection with
said act.

(11) Comply with al! applicable Federal and State laws and regulations, including, but not
limited to, Section 601 of the Civil Rights Act of 1964, Public Law 88-352 (42 USC
2000d), and Department of Defense Directive 5500.11 issued pursuant thereto, as
well as Army Regulation 600-7. entitled “Nondiscrimination on the Basis of

Handicap in Programs and Activities Assisted or Conducted by the Department of
the Army".

(12) Provide 25 percent of that portion of total historic preservation, mitigation and data
recovery costs attributable to environmental restoration that are in excess of I percent
of the total amount authorized to be appropriated for environmental restoration.

(13) Provide 100 percent of that portion of total historic preservation, mitigation and data
recovery costs attributable to municipal and industrial water supply that are in excess
of 1 percent of the total amount authorized to be appropriated for municipal and
industrial water supply.

8.12.5. Financial Analysis Requirements

A financial analysis is required for any plan bei.g considered for impiementation by the Corps of
Engineers that involves non-Federal cost sharing. The purpose of the financial analysis is to ensure
that the local sponsor understands the financial commitment involved and has a reasonable pian for
meeting that commitment. The financial analysis includes:

(1) The local sponsor’s statement of financial capability:
(2) The local sponsor’s financing plan: and

(3) An assessment of the sponsor’s financial capability. to be made by the Corps of Engineers.
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Prior to finalization of the Project Cooperation Agreement, the local sponsor or its financial
consultant must prepare and submit a financing plan and the statement of financial capability. The
statement of financial capability must be signed by the appropriately empowered official representing
the sponsor. If a sponsor’s financing depends on the contribution of funds by a third party or
parties, and the sponsor does not have the capability to meet its financial obligations without this
contribution, a separate statement of financial capability and financing plan must also be provided
for the contributions for the third party or parties. This must include the source of funds, authority,
capability to obtain remaining funds, and evidence of the third party’s legal obligation to provide its
contribution. The Savannah District believes a detailed statement on financial capability from the
sponsor is not necessary at this time. It is anticipated that construction will begin in Fiscal Year
1999. The District’s assessment of the local sponsor’s financial capability is included in Appendix
1, Local Sponsor Financial Capability.
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SECTION 9

CONCLUSIONS

9.1. NEED FOR ENVIRONMENTAL RESTORATION

The Lower Savannah River Basin environmental restoration study conclusively showed the need for
environmental improvement in the study area. With no action, the cutoff bends, creeks, and
watershed will continue to experience severe degradation which originated with construction of the
navigation cuts. The bends have experienced heavy sedimentation due to low velocities resulting
from construction of the navigation cuts, and are approaching zero flow during low flow conditions
in the river. The mouths of the creeks which originate in the two bends plus Mill Creek are almost
completely blocked and receive little or no flow during low flow conditions. The creeks which
provide the critical hydrologic regime for the aquatic habitat and forested wetlands along the creeks
must have minitnum flows and periodic flooding to remain viable. Low flows and periodic flooding
in the bends and creeks have been reduced to the point where the survival of the aquatic habitat and
bottomland hardwoods is threatened by irreversible degradation.

The swtudy area, particularly land within the Savannah National Wildlife Refuge, contains an
abundance of valuable aquatic and terrestrial habitat. Most of the land within the study area which
is not already within the refuge is planned for acquisition. The environmental restoration program
offers a unique opportunity to restore and protect these diminishing resources. Without a restoration
project, much of the present resources will be lost or permanently degraded.

9.2 OPTIONS FOR ENVIRONMENTAL RESTORATION

The study considered all feasible potential measures to restore the environmental resources of the
study area. Since extensive sedimentation in the bends and the mouths of the creeks is the primary
cause of the present degradation, removal of some or all of this material is necessary for restoration.
No nonstructural measures to restore flows to the bends and creeks were identified. Restoration of
flows and frequency of flooding within the study area was identified as the major restoration
objective. Although fish habitat is important, preservation of the forested wetlands was considered
the more significant environmental benefit from restoration measures. Minimum or no periodic
maintenance dredging was also an objective due to the adverse environmental impacts of dredging
operations.

The Savannah District study team used best available hydraulic and engineering design information,
coupled with a detailed incremental benefit analysis, to evaluate various restoration alternatives.
From a broad array of 360 combinations of potential restoration measures in the three study sites,
restoration alternatives were narrowed to 36 preliminary alternatives, then screened 1o 32, eight, and
five alternatives.
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The District identified two final restoration plans which would provide subsiantial environmental
restoration improvements to the study area, Alternatives #22 and #36. Alternative #36 would
provide the maximum amount of restoration benefits, but the project cost would be almost four times
the cost of Alternative #22. The city of Savannah, the local sponsor, supports Alternative #22 but
cannot justify the large additional increase in costs for Alternative #36, since the water quality
improvement benefits which the city would receive are only incidental to the restoration project.
In light of fiscal constraints and responsibility to its taxpayers, the city believes it must support the
most cost-effective plan rather than a full restoration plan. An additional cost-sharing sponsor for
Aliernative #36 could not be identified. Therefore, Alternative #22 was selected as the
Recommended Environmental Restoration Plan.

9.3. RECOMMENDED RESTORATION PLAN

Foliowing an extensive review of potential restoration alternatives, Alternative #22 was selected as
the Recommended Restoration Plan. It would provide 1.067 average annuai habitat units and 1.960
bottomland hardwood values in environmental benefits. The Plan includes a large diversion structure
and approach channei to the mouth of Bear Creek in bend #3 and restoration of the mouth of Mill
Creek, as shown on Figure 9-1. Plan #22 would provide 56 percent of maximum atainable
restoration benefits at only 28 percent of the cost of the most productive alternative. It would not
provide any restoration of bend #4 or improvement of flows in creeks which originate at bend #4.
It does provide a significant increase in flows in Bear Creek and Mill Creek, which will improve
water quality at the city water intake. The total project cost of the Recommended Plan is
$3,419,000, or an average annual cost of $267,000.

Table 9-1 presents the total project costs. average annual costs, and local cost share of the
Recommended Restoration Plan based upon November 1995 cost estimates and fuily funded costs.

TABLE 9-1
RECOMMENDED RESTORATION PLAN
TOTAL COSTS AND COST SHARING

ITEM NOVEMBER FULLY
1998 FUNDED

COST COST

ESTIMATE ESTIMATE

Total Project Costs $3,419.000 $3.733.000
Equivalent Average Annual Costs 267.000 292,000
Federal Cost Share 2.564.000 2.784.000
Non-Federal Cost Share 855.000 949,000
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SECTION 10

RECOMMENDATIONS

1 have given full consideration to all significant aspects of this study in the overall public interest,
including engineering and economic feasibility, as well as social and environmental effects. The
selected plan for improvement described in this report provides the optimum solution for
environmental restoration of a portion of the Savannah River below Augusta Navigation Project,
Georgia and South Carolina.

I have also assessed the city of Savannah’s financial capability and ascertained that it is reasonable
to expect that ample funds will be available to satisf; the non-Federal partner’s financial obligation
for the project. The city’s letter of intent to sponsor the project is included in an appendix to this
report.

1 recommend that the existing Federal navigation project on the Savannah River below Augusta, first
authorized by the River and Harbor Act of 1890 and modified by the River and Harbor Act of 1950,
have the following improvements made:

1) Construction of a partial diversion structure at the entrance to navigation cut #3 and
cutoff bend #3 (River Mile 40.9).

2) Construction of a constricted channel from the entrance of cutoff bend #3 to the mouth
of Bear Creek.

3) Realignment of the mouth of Bear Creek within cutoff bend #3.

4) Construction of an earthen closure in cutoff bend #3 downstream of the mouth of Bear
Creek.

5

~

Realignment of the mouth of Mill Creek (River Mile 42.0) at the Savannah River.

The non-Federal sponsor shall comply with all items of local cooperation outlined in Section 8.12.4.
of this report.

Further modifications may be made at the discretion of the Chief of Engineers when advisable. The
total initial construction cost is estimated to be $3,371,000. The project includes a S-year monitoring
program with a present value of $48,000. for a total project cost of $3,419,000. There are no
Federa! or non-Federal maintenance costs associated with this project. The non-Federal cost share
is estimated to be $855,000 for 25 percent of the environmental restoration features, and the Federal
cost share is estimated to be $2.564,000 for 75 percent of the restoration features.
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Based on an analysis of overall economic, environmental, and social impacts, the above plan was
found to be in the Federal interest and justified for implementation. Therefore, this proposed
modification plan for wetland restoration is recommended for approval for Federal construction.

The recommendations contained herein reflect the information available at this time and current
Department policies governing formulation of individual projects. They do not reflect program and
budgeting priorities inherent in the formulation of a national Civil Works Construction program nor
the perspective of higher review levels within the Executive Branch. Consequently, the
recommendations may be modified before transmittal to the Congress as proposals for authorization
and/or funding.

GRANT M. SMITH
72/%¢ Colonel, Corps of Engineers

DATE Commander
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SUMMARY

The proposed project involves the environmental restoration of the wetiand areas and associated
habitat around cutoff bends 3 and 4, located approximately at River Mile 41, and modifications to the
entrance to Mill Creek a3 proposed in the Lower Savannsh River Environmental Restoration Report.
That report documents a study coaducted to develop a cost effective strategy to:

<increase flow through cutoff: bends 3 and 4 and into Mill Creek;
-increase flow info creeks originating in cutoff bends 3 and 4; and
-restore bottomiand hardwoods and fish habitat around the cutoff bends and along the creeks.

Five final alternatives were identified to accomplish the environmental restoration, based on the
maximum benefits of bottomiand hardwoods restored, Habitat Units derived, and construction costs.
A modified version of the Habitat Evakution Program (HEP) model was developed by U.S. Fish and
Wildlife Service to quantify the enviroomental value of a habitat These Hsbitat Units represent the
value of fish and wildiife babitats resulting from implementation of each alternative. To estimate
impact of restoration activities on bottomiand hardwoods, a functional index of wetiand value was
developed. This functional index was based on the estimated amount of base flow in the tributary
system and estimated amount of flood water provided to the wetiand system.

Alternative #22 - Realignment and Constriction of the Mouth of cutoff bend 3 to the mouth of
Bear Creek; Restoration of Mill Creek, and No Action in cut 4 is the recommended plan to accomplish
the environmental restoration.

This Environmental Assessment (EA) documents the eaviroomental impacts of the proposed
project, in compliance with the requirements of the National Enviroomental Policy Act (NEPA), the
Fish and Wildlife Coordination Act, Clean Water Act - Section 404 (b) (1) and Section 401, the Clean
Air Act, the Endangered Species Act of 1973, and the Natiooal Historic Preservation Act. The drft
EA was circulated for review and comunent from other Federal, State, and local agencies. The public
was also informed of the availability of the draft EA for review and comment through a Public Notice
issued on December 27, 1995. Response to comments received during the public review peciod is
included in Enclosure 7. The Corps’ final decision on the project is documented in this final EA and
Finding of No Significant Impact (FONSI).
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1.00 BACKGROUND. Savannah District maintains the Federal Navigation Project known
as the "Savannah River Below Augusta” (SRBA). This project includes the Savannah River and

ing wetlands from the vicinity of Augusta, Georgia to the upper end of the Savannah Harbor
(River Mile 21.3). The SRBA has an authorized depth of 9 feet and width of 90 feet. The total length
of the navigation channel is 180.85 miles. This project also inchudes a lock and dam at New Savannah
Bhuff (River Mile 203.0), approximately 15 miles downstream from Augusta.

1.02 Although the navigation channel has not been maintained in recent years, the river remains
a navigable waterway and is periodically used for transporting equipment and materials to industries
located upstream of the project. Navigation Cuts 3 and 4 were made to improve navigation after the
project was authorized by Section 101 of the River and Harbor Act of 17 May 1950 and remain open,
while the cutoff bends have filled in with sediment, from both natural sedimentation processes and past
disposal of dredged maintenance materials.

1.03 A Reconnaissance Report title "Lower Savannah River Eavironmental Restoration* was
completed in April, 1992. This study was authorized in a resolution passed on 1 August 1990 by the
U.S. House of Representatives, Committee on Public Works and Transportation. The Reconnaissance
report resulted in a determination that there was a federal interest in restoring the environment of the
Lower Savannah River. The City of Savannah was identified as a cost-sharing partner for a feasibility
level study for Navigation Cuts 3 and 4.

2.00 PROJECT DESCRIPTION. The proposed project is the environmental restoration of
cutoff bend 3 located approximately at River Mile 41, thereby increasing water flow in Bear Creek,
Little Abercomn Creek, Mill Creek, and the surrounding wetlands. The restoration will inchude the
partial closure of the navigation cut, realignment and constriction of the mouth of cutoff bend 3 to Bear
Creek, and restoration of flow to the entrance of Mill Creek. The creeks that originate in the cutoff’
bend and Mill Creek flow through the Savannah National Wildlife Refuge and eventually discharge into
Abercorn Creek. The City of Savannah's water intake is located on Abercorn Creek (Project Area
Map - Figure 1).

2.01 Project alternatives inchided the construction of diversion structures in cutoff bend #3,
closure structure on cut 4, construction of a navigation channel through cutoff bend #4, restore cutoff
bend #3 to pre-navigation cut conditions, modifications and relocation of Bear Creek entrance,
modifications to the Mill Creek entrance onto the Savannah River, construction of an upland disposal
area, hydmulic dredging, clearing and grubbing, placement of dredged material behind the closure
structures, and possible jet-spray maintenance dredging.
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3.00 PURPOSE AND NEED FOR PROJECT. The forested wetiands on the study area
represent the largest contiguous block of palustrine forested wetlands on the Georgia side of the
Savannah River. Most of the ecosystem benefiting from the proposed environmental restoration
project is within the Federal Savannah National WildEfe Refuge. These forested wetlands are important
habitat to many significant commercial and recrestional fish and wildlife species, as well as to
endangered and threatened plants and animals, and to migratory birds that utilize the area for
reproduction and sheiter.

3.01 Modifications to the natural flow regime have caused loss and degradation of forested
wetlands along the lower Savannah River. The hydrologic conditions in the forested wetlands have
been affected by these modifications. The cutoff bends have filled with sediment and navigation is
almost impossible through the meanders.

3.02 The City of Savannah has experienced declining water quality (pH) at its municipal and
industrial fresh water intake facility on Abercorn Creek. The tributaries that flow into Little Abercorn

Creek and eventually to Abercorn Creek include Bear Creek, Raccoon Creek and Mill Creek. The
entrance to Bear Creek is located on Savannah River cutoff bend #3. The City believes that the creek
has silted as a result of the navigation cut and reduced flows into Bear Creek.

3.03 The proposed project would provide the opportunity to restore the natural flow regime in
associated 4,708 acres of functional value wetlands to conditions similar to the pre-navigation project.
The new flow regime will provide diverse and productive fish and wildlife habitat in the lower
Savannah River. Modifications to the entrance of Mill Creek on the Savannah River would also
increase flow to the wetland areas. Frequency and duration of overbank flooding would increase with
the restoration project. Restoration of fiow to Bear Creek would provide an additional benefit of
improving the quality and quantity of water used by the City of Savannah This action should reduce
the amount of stain present in the water and consequently the cost of treating the water. The City
spends in excess of $100,000 a year to remove this stain from the city's drinking water.

4.00 ENVIRONMENTAL SETTING WITHOUT THE PROJECT. The project area
begins on the east at Savannah River Mile 29 at the juncture of Abercorn Creek and extends upstream
to approximately River Mile 42 at the mouth of Mill Creek.

4.01 Geography. The area is best characterized as forested bottomland hardwood swamp
and tupelo gum-cypress swamp at the upper reaches of tidal influence. Topographic gradients are
extremely slight, varying from 2 feet to 15 feet above mean sea level (msl). High areas are associated
with the oxbows, where downstream overflows have constructed levees of varying widths and
consistency.

4.02 On the west bank of the Savannah River floodplain and directly west of Mill Creek rises a
shallow to steep slope that faces east to noctheast to an elevation of 15 feet at the Abercorn Creek
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pumping station then to 50 feet ms! for several miles. The bluff to the northwest along the Savannah
River, known as Old Wood Landing, increases from an eievation of 50 feet southwest toward Rincon
to 75 feet msl  The biuff contains the Savannah Electric and Power Company foesil fiel plant and
water intake/outfall structures. To the south of Savannah Power and west of Mill Creek, the Fort
Howard Paper Mill and settfing ponds occupy much of the high ground. The Besufort-Jasper Water
Authority Freshwater Canal junctures with the Savannah River at mile 39.2 and courses northeast.
Becks Ferry Boat Ramp on the South Carolina side is located at mile 38.9 across from Bridge Point.
Mayer's Lake and Coleman Lake are old natural oxbow channels that empty into the river from the
northeast bank. Bear Creek divides the project area. |t originates at cutoff bend 3 and courses south,
where at Three Mouths, it divides into Little Abercomn Creek that flows southwest and Littie Collis
Creek that flows south into Big Collis Creek and the Savannah River. Sloughs originate st overflow
points on cutoff bend 4 and flow southeast to Bear Creek and south-southwest to Raccoon Creek then
Abercorn Creek.  Dasher Creek and Sweigoffer Creek both fiow from the southwest through old
backbarrier lagoonal systems northeast into Mill Creek before the latter empties into Abercorn Creek
(See Figure 2). Although no saltwater reaches the project site, the lower half of the study area is
strongly influenced by tidal flooding. The South Carolina bank is characteristic bottomiand hardwood
swamp with some clear-cut timber harvest areas. Recent timber harvests on the Georgia bank occur
opposite Flat Ditch Point (cutoff bend 4).

4.03 Geology. The project area lies in the Lower Coastal Plain Region, known widely as the
Atlantic Coast Flatwoods, characterized by a series of incompletely preserved marine terraces and
associsted barrier island-type sandy ridge structures (Huddlestun, 1988). These old shorelines are
associated with different stages of the sea as it reached equilibrium during each melt of the glacial ice
caps during the Pleistocene Epoch (1-2 million years BP). The sandy ridge structure occupied by
Rincon to the southwest of the project area represents a stand of the sea known as the Penholoway
Terrace Barrier (+75' or 24.6m. msl). Seaward of that terrace ere remnants of the Talbot Shoreline at
+45' msl, the Pamlico Shoreline at +25° msl, the Princess Anne Shoreline at 15' mal, and the Silver Bluff
Shoreline at +5'msl. Seaward of the Silver Buff Shoreline are Holocene deposits less than 5,000 years
inage. The unconsolidated surface sediments of the project area ere alluvial deposits of Holocene age
or of the historic period of European occupation. The stratigraphy of the outcroppings in the Rincon
area are described by Huddlestun (1988) as the Cypresshead Formation, 55 to 60 feet in thickmess,
underiain by the Ebenezer and Berryville Clay Members of the Coosawhatchie Formation, which is
underain by the Marks Head Formation and the Lazaretta Creek Formation. The Cypresshead
sediments are Pliocene (3x10° yrs.) and the Coosawhatchie and Marks Head are middle and lower
Miocene (14 to 18x10° yrs.) in age (Huddlestun, 1988). The Satilla Formation which occurs to the
cast in Chatham County does not occur in the Rincon area. One can safely assume that the project
area (+2' to 15’ msl) was immdated by the sea several times during the Pleistocene period. Some
sediments were reworked and redistributed by the sea during these events.

M



Colils creel

AR

192



404 Soils. The two prevailing sodl types found on the area are the Chastain and Tawcaw soil
series. According to Mack Thomas (1994) these soils are mapped as the Chastain-Tawcaw Complex.
Although not differentiated on the advanced field soil sheets, Chastsin is typical of the semi-
permanently flooded region below Bear Creek, and in a line running east and west from Three Mouths.
The Chastain loam is a fine, kaolinitic, acid, thermic, typic fluvaquent that developed in clayey fluvial
sediments (U.SD.A, 1978). The Chastain sail is poorly drained, siowly permeable, with slopes less
then 2 percent. The soil has fine stratifications at a shallow depth or it lacks a cambic borizon.
Mottling may extend downward from a point very close to the surface, and the water table is at or
close to the surface most of the year. The soil supports cypress and gum species. Kaolinite content is
more than 50 percent by weight (U.S.D A, 1975). The Tawcaw soil series occurs on Jow ridges and
fiats throughout the northern part of the project area. It is subject to occasionsl flooding and supports
deciduous hardwood species. The Tawcaw series is a fine, kaolinitic, thermic, fluvaquentic
dystrochrept that formed from alluvium of Holocene deposits or from deposition associated with
European settiement of the upland (US.D.A, 1975, 1978). The series is a silty clay loam, somewhat
poorly drained, with siow permesbility (U.S.D.A. - S.C.S. Soil Descriptions: 1981, 1984). This series
has motties of low chroma in a brownish matrix Associated series on biackwater creeks are Rutledge
and Surrency soils. Effingham County, Georgia, fies in the same physiographic province as Jasper
County, South Carclina. No soil survey is currently available for Effingham County and the sod
description relies on that for Jasper County since the environmental setting is similar to that just across
the river. In addition, soils in this area of the Savannah River floodplain appear to be very much abice
on both sides of the river (Stuck, 1980).

4.05 Hydrology. The nearest stream flow gage is located at River Mile 60.9, about 3 miles
north of Clyo on the bridge of the Seaboard Coast Line Railroad. The period of record is October
1929 to September 1933, and October 1937 to the current year. Recorded gage at site since 1945.
m&mmm;wwm&mmm Hartovell Lake, Richard B.
Russell Reservoir, and Thurmond Lake, which are muiti-use hydroelectric reservoirs. The drainage
uuﬁrﬂ:eSavmthumayou9850m’ approximately (U.S.G.S.-1992, station
02198500, Savannsh River). Ebenezer Creek is the largest stream emptying into the Savannah River
below the gage site. The anmual mean discharge rate is 11,740 cfs, the snnual runoff for the period of
record is 16.19 inches. The maximum anmal mean discharge is 20,900 cfs (1964) whereas the
mminmm anoual mean is 6,399 (1988). The extreme flows for the period of record are a8 maximum
discharge of 270,000 cfs (estimated) on Oct. 6, 1929 and a minimum daily discharge of 1,950 cfs
(Sept. 27, 1931). The highest daily mean is 203,000 cfs on Oct. 21, 1929. The sanual seven-day
mininmum flow of record is 2,470 cfs, whereas in recent years (1991-1992) this is maintained at 6,030
ofs. Tidal fluctuations within the Savannah estuary are semi-diumnal, averaging 6.8 feet at the mouth of
the harbor and 7.9 feet at the upstream Emit of the harbor, with tidal influences extending upstream to
River Mile 44. The paint of flow reversal is at River Mile 31, approximately 2 miles upstream of the
mouth of Abercorn Creek. The limit of salt water influence is downstream of U.S. Interstate 95. The
mesn slope of the river in the lower Coastal Plain is 0.50 feet per mile (U.S. COE,, 1992).

4.06 Climate. The project area is located approximately 30 miles inland from the Atlantic
shoreline. The nearest meteorological station is located at the Savanneh Airport. The area has a
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temperate climate, with a seasonal low temperature of 51 degrees in winter, 65 degrees in spring, 80
degrees in summer, and 66 degrees in astumn.  The mesn anmual temperature is 66.9 degrees F.
(N.O.AA, 1993). Summer temperature highs and winter lows are moderated by the neamness to the
ocean. The Gulf Stream passes within 60-80 miles offshore. Summer daytime temperatures are
typically in the high 80's and 90's from May through September (Carter, 1974). Mininmm
temperatures in the summer are in the low 70's or upper 60's. Summer bumidity is high with averages
ranging from 90 percent between 1 and 7 am to about 60 percent between noon and 3 p.n. Winters
are mild and short. Cold fronts usually last 2 or 3 days and alternate with longer periods of mild
weather. The freeze-free growing season is about 265 days, slightly longer on the coastline. Based on
the 1951-1980 period, the average first occurrence of 32 degrees F. in the fall is November 15 and the
average last occurrence in the spring is March 10. The normal anmual rainfall is sbout 49 inches.
Extreme ranges in precipitation for the 30-year period from 1964-1993 are 73.17 inches in 1964 to
35.41 inches in 1978 (N.O.A.A,, 1993). Afternoon thunderstorms are frequent in mid-summer. The
heaviest rainfall in the area occurs in association with tropical cyclones. Hurricane frequency for class
one (1) storms on the Georgia Coast is 1 in 10 years. The last humicane to impact the area was
Hurricane David, which had a land-fall on Ossabaw Island in September 1979. Snowfall is insignificant
for the Georgia coast.

4.07 Wetlands. The entire area is classified as palustrine forested wetlands except for the
stream/river courses, which are clessed as riverine wetlands (U.S.D.O.L, 1981,1989). Georgia
Department of Natural Resources conducted a vegetation survey in the vicinity of the project area in
1994. Cutoffbends 3 & 4 and overflow areas are palustrine broad-leaved deciduous forests that are
seasonally flooded. Dominant species are green ash, red maple, swamp laurel oak, water hickory,
tupelo gum, overcup oak, sweetgum, ironwood, and American elm.  Understory shrubs, seedlings, and
vines include green-briar, sycamore, swamp privet, poison ivy, green ash, red maple, and several other
vines including cross-vine and trumpet-creeper. Giant cane is also common in patches. Slightly higher
terraces are temporarily flooded and are dominated by sweetgum, swamp laurel cak, sycamore, water
hickory, green ash, ironwood, river birch, red maple, American elm, popiar, and overcup oak. Old
sandbars are classed as palustrine broad-leaved deciduous scrub-shrub, temporarily flooded. These are
dominated by green ash, black willow, siver maple, river birch, sycamore, water hickory, and
American eim.  These old sandbars are areas in the cutoff bends that have accumulated sediments and
have become vegetated. Wharton (1982) described the moderately wet to drier aluvial floodplain fiats
on Bear Island (east of Bear Creek) as a rare, nearly virgin, sweetgum-diamondleaf oak-green ash
forest.

4.08 Some areas south of cutoff bend 4 and between Raccoon Creek and Mill Creek were
previously palustrine forested wetlands but timber has been harvested in the recent past. These areas
are in various stages of regeneration and are now classified as palustrine broad-lesved deciduous scrub-
shrub, seasonally flooded. These areas sre expected to eventually return to the seasonally flooded
palustrine broad-leaved deciduous forest category as the vegetation continues to grow.

4.09 The southern half of the project area is under tidal influence and is classed as palustrine
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cypress, and sweetgum  The riverine habitat is lower perennial, unconsolidated bottom, and
permanently flooded. This area inchudes all flowing strearns and sloughs. Some marginal areas along
the tidally infhuenced streams have freshwater marsh habitat ciassed as palustrine, persistent emergent,
tidemarsh amaranth, arrow-heads, false-nettle, and pickerelweed.

410 Wildlife. The river, meanders, permanent streams, sioughs, depressions, forested, scrub-
shrub, and emergent wetlands provide & diversity of habitat for migratory and resident wildlife species.
amphibians, and small mammals. Edge habitat is provided along waterways and around clear-cuts.
Natural openings occur in the forest canopy where old trees are blown down or die of other natural
causes. The entire project area is free of any naturally caused fire. Timber harvesting in recent decades
is limited to a small dlearcut (<30 acres) just south of cutoff’ bend 4.

4,11 Common game species occurring on the area are white-tailed deer, feral hog, raccoon,
gray squirrel, marsh rabbit, opossum, mourning dove, wood duck, and turkey. Other fur bearing
species potentially occurring on the site are bobcat, river otter, mink, gray fox, coyote, and beaver.

412 A list of potentially occurring terrestrial vertebrate species developed by Winn &
Schoeider (1994) includes 49 amphibians, ntany of which are salamander, tree frog, chorus frog, and
other frog species; 58 reptiles, inchuding many turtles, lizards, and snakes; 245 birds, inchuding many
species of herons, ducks, bawks, rails, owls, woodpeckers, wrens, thrushes, vireos, warblers, sparrows,
and blackbirds; and 41 mammals, inchading shrews, moles, bats, and rats (Tables 1 to 4 - Enclosure 7).
The project area is part of the Atlantic Flyway. Many waterfowl species as well as neotropical
migratory birds depend upon forested wetiands for food and sheiter.

413 Fisheries. Dahlberg and Scott (1971) provide the definitive listing of 106 freshwater
species indigenous to the Savannsh River basin. The Georgia Department of Natural Resources
surveyed the fishery resources of the lower Savannah River basin between the New Savannah Biuff
Lock & Dam and the Savannah River estuary (Schmitt and Homsby, 1985). Survey activities were
conducted between December 1979 and October 1983 and listed 82 freshwater species. Principal
species from flowing oxbow rotenone samples were mumerically represented by redbreast sunfish
(Lepomis muritys), snailfist bulheads (ictalurus brupneus’]. piatycephalus), chamnel catfish (L
punctatus), and spotted sucker (Minytrema melanops). Game fish in oxbows represented 27 percent of
the population by mumber and 30 percent by weight.

414 Freshwater electrofishing samples from the Georgia survey showed minnows to be
numerically most sbundant in mainstream habitats followed by redbreast sunfish, striped mullet (Mugil
cephalus), and spotted sucker. Game fish represented 30 percent of the number and 14 percent of the
species’ weight collected in the mainstream area. Similar electrofishing samples from oxbow habitats
showed bluegil (Lepomis macrochirus) to be mumerically most abundant followed by minnows,
redbreast sunfish, and spotted sucker. Game fish in oxbow habitats represented 42 percent of the
number and 11 percent of the weight of species collected in electrofishing samples.
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4.15 The Georgia Department of Natural Resources conducted recent himited electrofishing
samples in oxbows and the adjacent mainstream babitats of navigational cuts #3 and #4 during
September and October 1993. Redbreast sunfish were mumerically most abundant in mainstream
habitat followed by bowfin (Amia calva), striped mullet, spotted sucker, snail bullhead, and shiner spp.
Game fish represented 52 percent of the number and 24 percent of the species’ weight collected in the
mainstream habitat. Results from oxbow habitat sampling again showed redbreast sunfish to be
numerically most abundant followed by shiner spp., spotted sucker, bowfin, and bluegill Game fish in
oxbow habitat samples represented 53 percent of the munber and 21 percent of the weight of all
species captured.

4.16 Anadromous species collected in Georgia surveys and known to pass through freshwater
river oxbow and mainstream habitats inchide striped bass (Morone saxitilis), American shad (Alosa
sapidissima), hickory shad (A. mediocris), and blueback herring (A. aestivalis). Atlantic (Acipenser
oxyrhynchug) and shortnose sturgeon (A. brevirostnum) are known to inhabit and spawn in the
Savannah River basin, but neither species was collected in the Georgia survey. South Carolina, in
cooperation with the U. S. Fish and Wildlife Service, has been propagating, rearing, and releasing
Juvenile shortnose sturgeon into the Savannsh River in recent years.

4.17 Threatened and Endangered Species.  Threatened and Endangered Species have
been identified for Effingham and Jasper counties that have the potential for being in the project area at
some time during the year. These species include: Bald eagle (Haliaeetus leucocephalus), Shortnose
sturgeon (Acipenser brevirogtum), and Wood stork (Mycteria americana). (See Enclosure 1 -
Biological Assessment of Threatened and Endangered Species (BATES) for 2 complete list).

4.18 In addition, the Georgia Department of Natural Resources has identified other species
which are protected by the State and that occur in Effingham County. The American swallow-tailed
kite, a South Carolina State listed endangered species, can be observed on the project area. This
species nests near or in palustrine wetlands and are closely associated with them. (See Enclosure 1 -
BATES)

4.19 Vegetation. Habitats in the immediate project area are bar sediments, old bar or cutoff
that include old swale deposits, and overflow banks south of cutoff bends 3 & 4. The over-flow banks
consist of sloughs, flats, and low ridges or former levees.

420 mwwdwmmwmmﬂn
project area. Sampling of existing vegetation was conducted in six (6) transect fines that correspond to
the topographic survey of cutoff bends 3 & 4 (see Fig. 3). Canopy sampling consisted of 0.1 acre (ac)
plots for tree species greater than 4 inches diameter st breast height (dbh) arranged along the transect
at 100 fi intervals. Stem density was recorded for seedlings, saplings (less than 4 in. dbh), shrubs and
vines in 10x10 f& plots centered in each of the 0.1 ac plots. Herbaceous species density was recorded in
10x10 ft plots centered in each of the 0.1 ac plots. Importance values were calculsted for tree species
occurring in each of the habitat types.
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421 Dominant trees on the point bar habitst of cutoff bend 4 are green ash, black willow,
silver maple, river birch, sycamore, water bickory, American elm, overcup oak, red maple, bald
cypress, and lsurel oak (Table 5- Enclosure 7). Important shrubs and vines in this habitat are green-
briar, swamp privet, poison ivy, redvine, trumpet-creeper, cross-vine, and muscadine grape (Table 6 -
Enclosure 7). On the old meander point bar of Cutoff4, green ash, red maple, swamp lsurel cak, water
hickory, water tupelo, and overcup oak are dominant Stump holes and remnant stumps of water
tupelo and bald Figure 3

cypress were noted on these swale deposits. Dominant shrubs and vines inchude green-briar, poison
ivy, trumpet-creeper, and cross-vine. The overflow banks south of Cutoffs 3 & 4 are dominated by
sweetgum, swamp laurel oak, sycamore, water hickory, green ash, ironwood, river birch, red mapie,
American elm, cotton-wood, overcup oak, American holly, swamp blackgum, red bay, silver maple,
and swamp chestnut oak. Dominant shrubs and vines are poison ivy, cross-vine, trumpet-creeper, giant
cane, green-briar, biackberry, muscadine grape, Virginia creeper, deciduous holly, dwarf palm, and
Virginia willow. Relict baid cypress occur along the old sioughs. .

22 Needle palm occurred in flats outside of the sample area  Common herbaceous species
are listed in Table 7 - Enclosure 7. The project area, being located in a tidal delta of a major river
systems (Sharitz & Mitsch, 1993; Wharton, et al, 1982). As described eartier, the tidally-influenced
forests on the southern one-third to one-half of the project area are dominated by water tupelo, swamp
blackgum, bald cypress, sweetgum, and other water tolerant species.

423 Cultural Resources. In June, 1994, a cultural resources survey for cuts 3 and 4, Lower
Savannsh River Enviroomental Restoration Project, was conducted by Panamerican Coasultants, Inc.,
under contract with the Corps of Engineers. The survey area included the wateriogged area at the
confluence of Mill Creek and the Savannah River, the south bank of the Savannsh from opposite the
middle of Bey Bush Point around Flat Ditch Point up to Hickory Bend, Flat Ditch Point, cutoff bend 3
M,m:ldlenmhbankofﬂn&vmhkmﬁunanﬂom3 (See Figure 4). 'l'bmnlsof

sware of no records of historic steamboat wrecks in the area (Wood, 1995).

424 Between 1985 and 1986, & asltural resource survey was conducted on Fort Howard
Paper Company plant site in Effingham County, Georgia, where the proposed disposal area for some
of the alternatives would be located. This cultural resource survey was dooe in compliance with
" requirements set forth in the U.S. Army Corps of Engineers Permit Number 074 OYN 005851. A
mumber of archaeological sites were tested and some of them were found to have impoctant scientific
data The proposed disposal area was delineated not to disturb these sites.
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425 Water Quality. Water quality standards, water intake structures, and effluent discharge
permits are jointly regulated by the Georgia Department of Natural Resources, Eaviroomental
Protection Division (EPD) and the South Carolina Department of Health and Environmental Coatrol
(SCDHEC). The water quality classification for the middle and lower reach of the Savannah River -
between RM 129 to RM 27.4 - is drinking water. EPD's standards for drinking water are published in
Rules Chap. 391-3-6 (Revised - August 1993)- Primary Maximum Contaminant Levels for Drinking
Water, and 391-3-5-.19 - Secondary Maximum Contaminant Levels for Drinking Water - Amended
(Rev. March 1994). Turbidity Sampling and Analytical Requirements are published in 391-3-5-20 -
for organic chemicals, for volatile organic contaminants, turbidity, radioactivity, trihalomethanes, and
are published in Regulations 61-58). SCDHEC classifies the Savannah River from headwaters of Lake
Russell to Seaboard Coastline RR as freshwater (FW). Water Classifications and Standards and
Classified Waters for South Carolina are published in Regulations 61-68 and 61-69 - Amended (Rev.
May 1993). Each state's classification system has standards for dissolved oxygen, temperature, pH,
bacteria, and toxic substances. Monthly water quality measurements are made at the Clyo, Georgia
station. Analyses are conducted by EPD and USGS. Additional water quality studies are conducted
on the river by EPD and the US EPA research lab at Athens, Georgia. The principal discharge points
on the middle and lower Savannah River are the City of Augusta (RM 187.2), Federal Paper Board
(RM 182.1), Allendale WWTP (RM 118.8), and the Fort Howard Paper (RM 44.2). Water quality in
the middle to lower reach is generally good (GDNR-EPD, 1993).

426 Chemical Data from seven sampling sites in the vicinity of cuts and cutoff bends #3 and
#4 was collected between April and June of 1994 by the Environmental Protection Division of the
Georgia Department of Natural Resources. Suspended solids in the sampling sites fluctuated between
15 t0 17 mg/L. Dissolved oxygen was consistently between 7.72 and 7.99 mg/l and pH ranged
between 6.87 to 7.22 std. units (See Enclosure 2- Savannah River - Chemical Data).

427 Water Quantity. Savannah District's data indicates that base condition of water flow in
the main river ranges from 6,600 (low flow) to 13,300 (high flow) cubic feet per second (cfs) in the
vicinity of the project area. The following table describes the existing flow conditions in the cutoff
bends and in some of the tributaries. Clearing, snagging, and dredging of some of the creeks has been
done in the past in order to maintain and improve the water flow into the city's water intake located at
Abercom Creek.

428 Recreation. Recreational use of the lower Savannah River area consists primarily of
are Woods, Becks Ferry, and Ebenezer Creek landings at River Mile 33.9, 39, and 44.7, respectively.
Additional access is provided at the City of Savannah-Abercorn Creek water intake station. Important
bulthead. Anadromous species occur in the river, but in low mumbers in the project area (GDNR,
1994). Hunters use boat ramps and at Jeast two roads for access to the area. The principal game



specics hunted are deer, feral hog, and squirrel. The ares is also used for camping, hiking and bird
watching.

EXISTING FLOW CONDITIONS

LOCATION LOW (cB) | STAGE HIGH (cf5) STAGE
Cutoff bend 4 92.1 199.09 1,088.0 20434

Flat Ditch 0.8 198.94 154.0 2042

Unknown Creek 0.0 198.93 94.7 204.19

Cutoff bend 3 67.7 198.68 1.7734 203.85

Bear Creek 45.0 198.68 506.0 203.87

429 Acsthetics. The project area is get in the Lower Coastal Plain and is best characterized as

a deciduous floodplain forest with high tree species diversity. The entire project ares is forested except
for a small acreage that was clearcut south of Flat Ditch Point. An area opposite Cutoffi#4 on the
South Carolina boundary has also been harvested down to the river bank. Water intake and/or effluent
structures occur at the Savannah Electric and Power Plant, the Ft. Howard Paper Mill, and the
Beaufort-Jasper Water Authority canal Man-made oxbows occur at Cutoffs 2, 3, and 4. Natural
oxbow lakes occur at Coleman Lake and Mayer's Lake on the South Carolina bank (U.S.COE,
1980). Channel banks are typical for & river of this size, except for piling placed along long, shallow
stretches to maintain a deeper channel, and remnants of stone rip-rap placed on cut banks at the
auntoffs. Channel mamtenance (Ydepth & 90'width) ceased several years past, but there are still few
log/lesf rafis for fish habitat along the main channel of the river. There is an abundance of wildlife
along the river, larger creeks, and sioughs.

project for the tract identified for the construction of an upland dredged material disposal ares. The
property is within the Fort Howard Paper Company plant site in Effingham County, Georgia, The 85
acres of land support an 8 year old pine piantation. The site is easily accessed by a dirt road from the
paper plant site. Several fire bresk roads divide the property in sections. Isolated areas of wetlands
within the tract were identified, first on an aerial photograph and later by a field inspection (2.37 acres).
Vegetation identified on these wetlands included: Virginia chain fern (OBL), wax myrte (FAC+), red
bay (FACW), ink-benry (FACW), Lycoia hucida (FACW), Praidum  aquiium (FACU), Cletha
alnifolia (FACW), and Magnolia virginia (FACW). The wetiands have been negatively impacted by the
pine plantation activity and the construction of roads which have modified the hydrology of the ares.
The value of these wetlands has declined and the site now exhibits the effects of a much drier regime
and upland species succession.
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431 Future Conditions Without the Project.  Siltation and sedimentation in the autoff
bends and tributaries associated with them would continue to occur. Based on Corp's analysis, only
five percent of the original volume remained in cutoff bend 3 and eleven percent of the original volume
remained in cutoff bend four in 1993. By the year 2000, only three and six percent of the original
volume, respectively, would remain Connectivity with the main river would be interrupted affecting
species richness. It could be expected that these areas and the tributaries they support, would be
isolated from the main river, particulardy during low flows. Degradation of water quality and fish
habitat would result in these areas from elevated temperatures and decrease in dissolved oxygen.
Stream flow into Bear Creek and Mill Creek would be interrupted during low flows. Loss and
degradation of forested wetlands along the Lower Savannah River would contimue to occur leading to
a drier habitat. Because of this reducion in wetland flooding, regeneration of a less desirable forest
type is expected, especially after disturbances such as storm damages and timber cutting This would
directly affect the available fish and wildlife habitat and would reduce the diversity of the wetlands
along the river. The quality and quantity of water at the Abercom Creek pump station for the City of
Savannah would continue to decrease if restoration of the cutoff bends is not accomplished.

5.00 ALTERNATIVES.

5.01 Introduction.  An interdisciplinary team developed an array of restoration actions to
address issues and achieve the project purposes. Some of these actions were eliminated early in the
study as a result of preliminary analyses of expected benefits and costs. The main Report describes the
plan formmlation process in detail Table 8 shows the description of the final restoration components.
These components were combined for development of the altematives. 0 preliminacy
alternatives were identified for the proposed project inchuding the No Action alternative. Table 9
shows the range of alternatives considered by the study team.

5.02 The Process Used to Develop the Alternatives. Planning goals and objectives, and
cooperative evaluation of the area without the proposed project was conducted by U.S. Army Corps of
Engieers, Georgia Department of Natural Resources and U.S. Fish and Wildlife Service. This data
was used in the habitat evaluation procedures to compare the alternatives.



Tabie 8 - FINAL RESTORATION COMPONENTS

RESTORATION DESCRIPTION
COMPONENT )
CUT & CUTOFF BEND #3
No Action No Action
Partial Closure w/Partial Construct Partial Closure Structure in cut, increase flow through
Restoration Channel cutoff bend, dredge restoration channel (76' top width x 10’ deep,
1:3 side slopes), clear mouth Bear Creek.
Full Closure Construct full closure structure in cut #3, restore
w/Navigation Channel bend to accommodate navigation, dredge navigation channel (229-
259" top width x &' deep @ 6,600 cfs, 1:3 side slopes), clear mouth
Bear Creek.
Full Closure Construct full closure structure in cut, dredge restoration channel
‘wi/restoration channel (182 top width x 13’ deep, 1:3 side slopes), clear Bear Creek.
Realign and Constrict Mouth Construct small diversion structure in the cut, narrow channel to
of cutoff bend to mouth of mouth of Bear Creek, plug cutoff bend below Bear Creek, clear
Bear Creek/Small Diversion Bear Creek
Realign and Constrict Mouth Same as above, but with a larger diversion structure in the cut.
of cutoff’ bend to mouth of
Bear Creek/Large Diversion
Realign and Constrict Mouth Construct small diversion structure in the cut, narrow channel to
of cutoff bend to mouth of mouth of Bear Creek, plug cutoff bend below Bear Creek, dredge
Bear Creek/Small Diversion slackwater channel in remainder of bend (182' top width x 13
Slackwater deep, 1:3 side slopes, clear Bear Creek.
Realign and Constrict Mouth Same as above but with a larger diversion structure in the cut.
of cutoff’ bend to mouth of
Bear Creek/Large Diversion
Slackwater
CUT #4
No Action No Action
Full Closure w/Navigation Channel Construct full closure structure in the cut, dredge navigation
channel in cutoff bend (204-254' top width x &' deep, 1:3 side
slopes)
MILL CREEK
No Action No Action
Restore Reorient mouth alignment, deepen entrance channel

46-054 98-8
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Table 9- PRELIMINARY ALTERNATIVES

ALTS |CUT #3 CUT#4  MILL CREEKINET AAHU |NETBLHW] AVERAGE TOTAL
ANNUAL COSTS | PROJBCT COSTS
1|No Action [No Action iNo Action 0 o 0
2{No Action No Action |Restore m sis| s 25,000 325,000
3[No Action Full Closur {No Acticn 1067! 19601 $46.000 10,817.000
4|No Action Full Closur iReswore 1092 2333: $72.000 11,140,000
5|Partial Closure No Action {No Acuoa 78§ 584} 493,000 | 6.305.000
6|Partial Closure [No Action |Restore 1004 838§ 517,000 6.613.000
7|Partial Closure Full Closur iNo Acooa 1681 2566 1,135,000 14,761,000
8 |Partiai Closure Fell Closur {Restore 1707 2893 1,180,000 15,084,000
9{Full Closure w/Nsvigation C [No Action |No Action | 365 S84/ 560,000 7,158,000
10{Full Closure w/iNavigation C /No Action jResore ] 1186} 10281 584.000 * 7.465.000
11|Fuli Closure w/Navigation C !Full Closur iNo Action 15001 2566 1.173.000 14,990,000 !
12|Full Closure w/Nsvigation C {Full Closur iRestore 1922: 2393 1.198.000 | 15,314.000 -
13{Fuil Closure w/Restorstion C [No Action [No Action 865} 1749! 481,000 § 6,148,000 -
14|{Full Closure w/Restoration C {No Action jRestore 1186] 2281 503,000 6,456,000
15|Full Closure w/Restoration C |Full Closur iNo Action 1500{ 2002 1,110,000 14.192.800
16{Full Closure w/Restoration C |Full Closur |Restore O 1,136,000 14! 5,900
17]|Realign-Constrict’Small  [No Action {No Actioa ss4| 210,000 2,682,000
18{Realign-Constric'Small  |No Action [Ressore 1067 1042} 234,000 2,990,000
19|Realign-Constrict'Small  [Full Closur {No Action | 1647 2566 1,027,000 13,122,000
20[Realign-Constric'Small ' Full Closur {Restore ! 1788 2893! 1.052.000 13,446,000
21|Realign-Consrict'Large  'No Action :No Action 7501 1360: 293.000 3,751.000
22|Realign-Constric/lLarge  No Action _iRestore ; 1067! 19601 318.000 | 4,058.00C
23|Realign-Constrict/Large  |Fuil Closar (No Action 1647| 3136 1,123,000 14,355.00C
24|Realign-Constrict/Large |Full Closor {Rastore 1788} 3498} 1,140,000 14,575,00
29iRealign-Constrict/Small W/SI{No Action [No Action 9 ss4| 434000 SALENN
30|Realign-Constrict/Small W/SINo Action {Restors 115 1042} 442,000 5. 723.000
3t|Realign-Constric/Smail W/St{Pull Closur {No Action 1754 25661 1,028,900 13,134,000
32|Realign-Constrict’Small W/S{{Full Closur {Restore 18481 2893 1,053,000 1345900
33| Realign-Constrict/Large W/SINo Action {No Action 249 13601 $12.000 | 6,546.80
34|Realign-Constrict/Large W/SINo Action _[Restore ! 1183) 19601 536,000 685400
35|Realign-Constrict/Large W/SHPull Closur No Action 1754) 3126} 1.121.000 14,329.90
36|Realign-Constrict/Large W/SHFull Closur iRestore | 1848 3098} 1,146,000 14,653.00

* These are Preliminary
Preject Costs



5.03 Fish Habitat Evaluation. Average Anmual Habitat Units (AAHU's) which would be
created and impacted by the implementation of each alternative were calculated. Habitats Units were
determined for the current condition and for various target years over the 50 year life of the project.
The modified version of the Habitat Evaluation Procedure (HEP) model was developed by U.S. Fish
and Wildlife Service and is commonly used to quantify the environmental value of a habitat based on
basic physical and chemical habitat variables. Acreage of available habitat, habitat suitability index at
various target years, and the average annual habitat units for five fish species were calculated for the
alternatives (See Fish and Wildlife Service Report). The fish models do not account for beneficial
functions such as increased flooding duration and frequency that results in increased fish spawning and
nursery habitat on the flood plain. Because of this, the model is not sexsitive to changes in amount of
water flow.

5.04 Bottomiand Hardwood Evaluation. The bottomland hardwood evaluation was
designed to be more sensitive to changes in the amount of wetland flooding. This evaluation was a
team effort between U.S. Fish and Wildlife Service, Georgia Department of Natural Resources and
U.S. Army Corps of Engineers. The study area was divided into three restoration zones based on
landscape position and location of stream channels (See Figure 5). The three zones extend
downstream to the zone of dominant tidal influence, where tidal effects control the vegetative
community. The Bear Creek zone consists of 2,367 acres and water flow to the zone is controlled
primarily from cutoff bend #3 and Bear Creek. The Bear Creek zone is also affected during high flow
conditions by a network of sloughs and overland flow carrying water from cutoff bend #4 to Bear
Creek. Water flow to the area east of the Bear Creek zone is controlled primarily by the Savannah
River. The Raccoon Creek zone consists of 1,633 acres and water flow is controlled from cutoff bend
" *#4, The Mill Creek zone consists of 708 acres and water flow is currently controlled by flows form
Flat Ditch which arises on cutoff bend #4 and runs west to Mill Creek.

505 To estimate the impact of restoration activities on bottomland hardwoods, the team
developed a functional index of wetland value. This functional index was based on the estimated
amount of flow in the tributary system and the estimated amount of flood water provided to the
wetland systemm. A functional value of one is equivalent to one acre of fully functioning (optimum)
bottomland hardwood. Table 9 also shows the net average annual bottomland hardwood values and
the net average annual habitat units for each plan

5.06 The methodology used to caiculate AAHUs and Bottomland Hardwood Values is
discussed in more detail in the Fish and Wildlife Coordination Report section of the Environmental
Restoration Report.

5.07 Economic Evaluation. The evaluation of alternative environmental restoration plans is
based on a comparison of environmental outputs aganst monetary effects. Due to the different value
standards used, no benefitcost ratio can be computed for this environmental restoration project.
Instead, the economic evaluation follows the guidelines from the U.S. Army Corps of Engineers
Institute For Water Resource publication "Cost Effectiveness Analysis for Environmental Planning:
Nine Easy Steps, IWR Report 94-PS-2, October 1994. Alternatives were ranked from least to greatest
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output. Average cost per habitat unit created and acres of bottomland hardwood beoefited was then
calculated. Detailed information about the economic effects of the alternatives and the incremental cost
process used in this analysis can be found in the Economic Analysis Section of the Restoration Report.

5.08 ALTERNATIVES CONSIDERED. Those alternatives which didn't consider
restoration of Mill Creek (3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 29, 31, 33, and 35) were eliminated
early in the plan formulation process along with alternative 2 (No Action in cuts 3 and 4). Those
altematives that would produce less output at equal or greater cost than a subsequently ranked
alternative were also eliminated (Alternatives 6, 4, 8, 12, ). In addition, alternatives 4, 10, and 12
would produce O percent increase in water flow into Bear Creek and would not maximize outputs.
Alternatives 10 and 12 would result in direct loss of wetland and bottomland hardwood of high value
(approx. 8 acres). Because of the adverse environmenta! impacts resulting from this action, a
navigation channel through cutoff bend #3 has been eliminated as an alternative.

5.09 The slack water component for cutoff bend 3 resulted too expensive when considered No
Action for cutoff bend 4 at the same time (Altematives 30 and 34). Alternative 20 would produce a 5
percent increase in water flow into Bear Creek and would not maximize bottomland hardwood
benefits.

5.10 Full Closure of Cuts 3 and 4 With Restoration Channels. This alternative considered
the total restoration of cutoff bends 3 and 4, with the construction of restoration channels. The initial
design proposed a restoration channel using the existing configuration of the bends. In order to
accommodate all the flow from the mam river into the already filled bends and to avoid possible
unstable hydraulic conditions and uncontrolled erosion, the dimensions for these channels would have
to be similar in width and depth as the main channel Significant amounts of material would have to be
dredged. The channel would not be navigable by the design barge configuration (40 foot wide by 250
foot long barge/pusher combination). A positive impact from this altemative was the fact that no
significant dredging and cutting outside the boundaries of the natural channel would have to be
performed. In turn, minimal mature bottomland forest would be disturbed.

511 ALTERNATIVES CONSIDERED IN DETAIL. For the purpose of this analysis, five
preferred alternatives (Alternatives 16, 22, 24, 32, and 36) were identified to accomplish the
restoration, based on the Habitat Units derived, the net functional value of bottomland hardwood that
would benefit, and the construction costs (See Table 10). Alternatives 16, 22, 24, 32, 36 and the No
Action alternative are described in the following sections. Environmental impacts resulting from the
implementation of Alternatives 16, 22, 24, 32, and 36 are described in Section 6.00.

512 NO ACTION ALTERNATIVE. This alternative entails the continued navigational use
of cuts 3 and 4, with no restoration of the cutoff bends and Mill Creek. With this alternative, no
AAHU would be created, no bottomiand hardwood would be benefited and no construction cost
would be incurred since no maintenance or construction would be performed. The navigation channel
would contirme to remain unmaintained.
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513 Environmental Impacts of the No Action Altermative. A surface area and vohume
analysis was made for the river at Hickory Bend (cutoff bend 3) and Flat Dutch Ditch (cutoff bend 4)
using "Condition Survey, Savannah River Below Augusta, Navigation Charts”, topographic and
hydrographic surveys. The surface area (square feet) was estimated for various years between 1950
and 1993 for both bends (See Enclosure 2). The analysis showed a 49.5 percent decrease in surface
area for Hickory Bend and 56 percent decrease for Flat Ditch Point in 1993, compared to 17.2 percent
and 14.4 percent decrease observed in 1950, respectively.

514 The volume channel analysis based on the hydrographic data shows 95.3 percent and 89.4
percent decrease in channel volume for Hickory Bend and Flat Ditch Point, respectively from 1950 to
1993. Over the past 50 years the cutoff bends have filled in significantly and their original flow volume
has reduced over 90 percent.

5.15 This situation will continue to deteriorate with the No Action Alternative. This will
creeks feeding Mill Creek and Bear Creek. All flow to Mill Creek and Raccoon Creek will be lost
when cutoff bend #4 closes at year 15. All flow to Bear Creek will be lost when cutoff bend #3 closes
at year 10. It is expected that both the surface area and volume of water in the cutoff bends and in the
creeks would continue decreasing. Loss and degradation of forested wetlands along the Lower
Savannah River would contimie to occur. Succession of many of the remaining forested wetland
communities to drier habitat types would result Thig, in tumn, would reduce the richness and diversity
of the river swamp, and would degrade or eliminate the values and functions of wetland habitats that
are important for fish and wildlife resources. Landowners would continue to convert land, which was
once wetland, to agriculture and pine plantations that are less productive for wildlife. The hydrologic
conditions in the forested wetlands would continue to be affected by the existence of the navigation
cuts.

5.16 There would not be opportunities to restore this valuable wetland area and wildlife habitat
to those conditions which existed before construction of the navigation channels, nor to increase water
quantity and improve water quality at the Abercorn Creek pump station for the City of Savannah With
the No Action Alternative, no habitat units would be added to the 574 habitat units present in the base
condition. The actual functional value of the bottomiand hardwood (2354 acres) would decrease in S0
years to 942 acres (See Table 11). The forested wetiands would eveotually lose their hydric
characteristics, functions, and values, and would no longer support the existing wildlife and fauna
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517 ALTERNATIVE #16: FULL CLOSURE OF CUT #3 WITH RESTORATION
CHANNEL, FULL CLOSURE OF CUT #4, AND RESTORATION OF MILL CREEK. This
alternative has various components. A general description of the activities and actions involved for
each component is described in the following sections and the environmental impacts associated with
these activities are described in section 6.00.

518 Full Closure of Cut #3. Alternative #16 proposes the full closure of cut #3 by
constructing a closure structure. The diversion structure would be constructed either with dredge
material-filled geotextile containers or with dumped rock. The structure would be constructed across
the Savannah River to divert the main stream flow into the cutoff bend. Some of the dredged material
would be placed behind the closure structure in the existing cut. The dike surface and abutment slope
protection above low water would be filled with dredged sediments and planted with vegetation
common to the area.

519 Restoration Channel. The restoration channel in cutoff bend #3 would have a 182- feet
top width, 13 foot depth, and 1V:3H side slopes. Most of the material excavated from the restoration
channel (Aprox. 129,000 cubic yards of insitu material) would be placed in the disposal area
downstream of the cut #4 closure dike. All dredging would occur within the top of existing riverbanks.
The material would be excavated with a hydraulic dredge and pumped in dredge pipes to the disposal
site. :

520 Full Closure of cut #4. This action would require coastruction of a closure dike across
the main channel, filling of the navigation cut, construction of a navigation channel within cutoff bend
#4, and slope protection. The closure structure would consist of either dredge material-filled geotextile
containers or homogeneous dumped rock. A temporary sheet pile wall would be placed on the
downstream end of the cut to contain the hydraulic fill The downstream end of the fill would have a
sloped surface which would extend into a slack water adjacent to the new navigation channel

521 Navigation channel. The proposed navigation channel for cutoff bend #4 extends:
outside of the existing channe! at some locations. It involves the dredging of approximately 375,000
cubic yards of material. Other construction activities incinde clearing, grubbing and disposal of woody
vegetation and trees, and the construction of two large areas of siope protection. The navigation
channel for cutoff bend #4 would be approximately 9-feet deep and would vary in width from 150 to
200 feet.

522 Mill Creek.  The purpose of the modifying the Mill Creek entrance is to increase the
quantity and frequency of flow in the creek and downstream wetlands. Proposed modifications to the
Mill creek entrance include the construction of a new entrance onto the Savannah River and deepening
of the entrance channel. An estimated 420 cubic yards would be excavated from the entrance using
conventional land-base construction equipment. Material excavated from the new entrance would be
used to obstruct the adjacent portion of the existing creek channel. This would redirect the fiow into
the downstream portions of the creek (See Fig. 6).
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523 Disposal Area.  Three altemative methods considered for disposal of the dredged
material were: placement of material behind closure structures, jet-spray dredging, and placement of
the material in an upland confined disposal area. Dredged material would be placed behind the full
closure of cut #4 which would have a capacity of 177,200 cubic yards. Jet-spray dredging would be
limited to any future maintenance of the small creeks. Jet-spray would not be used for initial project
construction.

5.24 The proposed site to construct the confined upland disposal area is an 85-acre area
located west of the dredging site (See Fig. 7). Use of this site would require a temporary real estate
easement for the duration of the project. In addition, a 15-foot easement would be required along an
existing dirt road between the disposal site and the front entrance of the Fort Howard Corporation
property. This easement would be used for access for disposal area construction, as well as
maintenance during dredging operations. Two additional easements, each 20-foot wide, would also be
required for pipeline access to the site and pipeline discharge between the disposal area and Mill Creek.

525 Maintenance of Creeks. A monitoring plan for a five-year period would be designed to
evaluate the restoration project. This plan would include the evaluation of conditions at Miil Creek,
Little Abercorn Creek, and Bear Creek after completion of construction. The plan will have both
water quality/quantity and vegetation components. The U.S. Geological Survey would conduct annual
flow measurements in the creeks. U.S. Fish and Wildlife Service personnel would make regular field
visits to the area for visual observations of the effectiveness of the restoration project. The collected
data would help determine the rate of decay of the creeks and the need for maintenance of the creeks.
Any dredging maintenance needed in the future would be conducted by the City of Savannah Due to
the limited access to these sites, the most feasible method of removal of deposited maintenance
sediments from the creeks is jet-spray dredging. The necessary frequency of channel maintenance
would be determined by both the water quality at the City of Savannah's fresh water intake and by
degraded conditions in the creeks.
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526 ALTERNATIVE #22: PARTIAL CLOSURE OF CUT #/LARGE DIVERSION
STRUCTURE, REALIGNMENT AND CONSTRICTION OF MOUTH OF CUTOFF BEND
#3 TO BEAR CREEK, NO ACTION ON CUT #4, AND RESTORATION OF MILL CREEK.

This alternative proposes the partial closure of cut #3 with the construction of a closure structure
across the Savannah River, realignment and constriction of the mouth of the cutoff bend to the mouth
of Bear Creek, and restoration of the entrance of Mill Creek into the Savannah River.

527 Partial Closure of cat #3. A diversion structure would be constructed in the main
channel This would divert a portion of the river fiow mto the cutoff bend. The structure would be
designed to cover 1/3 of width of the main channel, so that navigation would not be inpeded. The
diversion structure would consist of a wing dike to be constructed at the upstresm point bar of the

528 Coastricted Eatrance to Cuteff bead #3. This alternative proposes the realignment and
constriction of the mouth of cutoff bend #3 to the mouth of Bear Creek and construction of a plug
within the artoff bend downstream of the mouth of Bear Creek. In order to provide a smooth flow of
waeter from the main river channel to Bear Creek and to provide scour protection, the constriction in
the cutoff bend would be accomplished with a driven steel sheet pile wall on the downstream side. The
upstream bank of the new entrance would be constructed of sub-aqueous and semi-compacted fill, with
precast concrete mattress armoring. The restricted channel would be constructed to a top dlevation of
+5 feet 1o match the height of the existing top of bank. The plug downstream of the constricted
channel would be a continuation of the same sheet pile wall on the downstream side. Fﬂlmbdmdthe
theet pile wall would be required to provide stability and maintain its function Overtopping protection

would be used to protect fill areas in the new channel and phug from erosion during high river levels.

529 No Action Cut #4: There would not be any restoration action for cutoff bend #4.
Consequently, an upland disposal area is not needed for this alternative.
530 Mill Creek. Modifications to the entrance of Mill Creek are proposed for this alternative,

as previously explained in Section 5.22.

531 ALTERNATIVE #24: PARTIAL CLOSURE OF CUT #&/LARGE DIVERSION
STRUCTURE, REALIGNMENT AND CONSTRICTION OF MOUTH OF CUTOFF BEND
#3 TO BEAR CREEK, FULL CLOSURE ON CUT #4, AND RESTORATION OF MILL
CREEK. This alternative proposes the same actions for cut and cutoff bend #3 and for the entrance
of Mill Creek as alternative 22, but in addition, it proposes total closure of cut #4.

s Total dosure of Cut #4. Total closure of cut #4 with a pavigation channel through the
cutoff bend are proposed for this altemative, as previously explained in Section 5.20.
533 Mill Creek. Modifications to the entrance of Mill Creek are proposed for this alternative,

as previously explained in Section 5.22.
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534 Disposal Area. Although this alternative includes a smaller volume of dredged material
if compared to alternative 16, construction of an upland disposal area, as described in Section 5.23, is
still needed. An estimated 375,000 cubic yards of material would be dredged in Alternative #24.

538 ALTERNATIVE #32: PARTIAL CLOSURE OF CUT #3/SMALL DIVERSION
STRUCTURE, REALIGNMENT AND CONSTRICTION MOUTH OF CUTOFF BEND #3
TO BEAR CREEK, SLACK WATER, FULL CLOSURE ON CUT #4, AND RESTORATION
OF MILL CREEK. This altemative proposes the construction of a smaller diversion structure at
the upstream point of the island in cutoff bend #3, a constricted channe! from the mouth of cutoff bend
#3 to the mouth of Bear Creek, construction of a plug within the bend downstream of the mouth of
Bear Creek, create a slackwater habitat in the remaining cutoff bend area below the plug, full closure
with navigation channel in cut #4, and restoration of Mill Creek as described before.

536 Small diversion structure. This alternative proposes construction of a small diversion
structure, instead of the larger diversion structure proposed in Alternative #24, to divert water from the
main channel to the new constricted mouth of cutoff bend #3. This structure would reestablish the
upstream point of the island in cutoff bend #3. The small diversion structure would be constructed by
installing a permanent steel sheet piling wall, approximately 45 to 50 feet long, at an elevation of +5
feet. Backfilling behind the sheet pile wall would be performed to provide stability and maintain its
function. Its surfice would be planted with grass.

537 Slackwater. This altemnative proposes dredging a small slackwater channel in the
remainder of autoff bend #3 behind the plug at the mouth of Bear Creek. The charmel would have a
width of 182 feet at the top and would be 13 feet deep with 1V:3H side slopes. Dredged material from
the slackwater channel would be placed behind the closure structure in cut #4 to partially fill the cut.

538 Full Closure of Cut #4 and Restoration of Mill Creek. Description of these actions are
explained in Sections 5.20 to 5.22.
539 Disposal Areas. Confined upland disposal and placement of the dredged material behind

the closure structure in cut 4 would be considered for Alternative #32. Approximately 468,000 cubic
yards of material would be dredged for this alternative. It has been estimated that 70 acres of surface
area would be required within the upland disposal area for sedimentation

540 ALTERNATIVE #36: PARTIAL CLOSURE OF CUT #3/LARGE DIVERSION
STRUCTURE, REALIGNMENT AND CONSTRICTION MOUTH OF CUTOFF BEND #3
TO BEAR CREEK, SLACK WATER, FULL CLOSURE ON CUT #4, AND RESTORATION
OF MILL CREEK. This alternative has the same restoration components as Alternative 32, except
that it proposes the construction of a larger diversion structure as explained before in Alternative 24.
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541 Partial Closure of cut #3 with Large Diversion Structure. A diversion structure as
described in Section S. 27 would be constructed in the main channel.

542 Constricted Entrance to Cutoff bend #3. This alternative proposes the realignment and
constriction of the mouth of cutoff bend #3 to the mouth of Bear Creek and construction of a plug
within the cutoff bend downstream of the mouth of Bear Creek as described in Section 5.28 above.

543 Slackwater. This alternative proposes dredging a small siackwater channel in the
remainder of cutoff bend #3 behind the plug at the mouth of Bear Creek. The channel would have a
width of 182 feet at the top and would be 13 feet deep with 1V:3H side slopes. Dredged material from
the slackwater channel (Aprox 93,000 c.y.) would be placed behind the closure structure in cut #4 to
partially fill the cut.

5.4 Total closure of Cut #4. Total closure of cut #4 with a navigation channe! through the
cutoff bend are proposed for this alternative, as previously explained in Section 5.20.
5.45 Mill Creek. Modifications to the entrance of Mill Creek are proposed for this alternative,

as previously explained in Section 5.22.

5.46 Disposal Areas. Confined upland disposal and placement of the dredged material
behind the closure structure in cut #4 would be considered for Alternative #36. Approximately
468,000 cubic yards of material would be dredged for this altemative.

547 Recommended Eanvironmental Restoration Plan.  Altemnative #22 is  the
recommended alternative to accomplish the environmental restoration for the Lower Savannah River
Basin at cutoff bend 3 and Mill Creek. There would be no action for cutoff bend 4 with this plan and
construction of an upland disposal site would not be necessary.  Alternative #22 would substantially
increase flows to the city of Savannah water intake. Although flows to the intake would not be
maximized, this plan would cost about one-fourth that of Alternative #36, which would maximize
thoseﬂom mmmmmumdmm
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6.00 ENVIRONMENTAL IMPACTS OF THE PROPOSED ALTERNATIVES.

6.01 Introduction. This section reviews the environmental consequences of alternatives #16,

#22, #24,#32, and #36. The impacts are identified and compared based on the environmental resource

which would be impacted. The No Action Alternative serves as the basis for impact assessment and

comparison of the plans. The following resources were considered in detail:
Threatened and Endangered Species

Savannah National Wildlife Refuge
Recreation

6.02 Endangered Species. Dredging and disposal operations, as well as disposal area
maintenance, have the potential to physically impact threatened and endangered species or their habitat.
Impacts from the dredging operation could be produced by the dredge itseif, the underwater plume it
-produces, or the attendant vessels which accompany a dredge. Disposal operations could affect
endangered species primarily through the turbidity plume at the openwater disposal sites, turbidity
associated with effluent from the confined disposal area, or encounters with equipment at the disposal
site.

6.03 Dredging can adversely affect endangered species, such as the shortnose sturgeon, which
occur in the Savannah River. This species is known to inhabit and spawn in the Savannah River Basin,
but it was not collected in the Georgia survey of 1985. Based on information about the species' general
pattern of seasonal movement and known feeding areas, the dredging operation at cutoff bends #3 and
#4 is not likely to affect the shortnose sturgeon. A more detailed description of this species and
precautions that could be included in each construction action to minimize the possible impacts can be
found in Enclosure 1 - Biological Assessment of Threatened and Endangered Species.

6.04 Water quality. The proposed actions for cuts and cutoff bends #3 and #4 for
Alternatives 16,24,32, and 36 would require dredging a large volume of sediment (468,000 c.y.) and
construction of an upland disposal area. An increase in turbidity due to the dredging operations would
be expected to occur during construction. Realignment and constriction of the mouth of autoff bend
#3 would be accomplished with a driven sheet pile wall on the downstream side and construction of an
upstream bank that would be coastructed of sub-aquecus and semi-compacted fill, with concrete
mattress armoring. Filling behind the closure structure in cut #4 would increase turbidity during
construction. These actions are expected to temporally increase the suspended solids in the area.

6.05 In general, suspended solids affect aquatic biota less as the age of an organism increases.
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of egg and larval surficial membranes, reduction of available light in the water column, and adsorption
of contaminants carried by the sediments could be expected during a dredging operation. La Salle et.
al, (1991) reported that acceptable ranges of turbidity for survival of aquatic organisms was between
500 and 1,000 mg/L and that turbidity greater than 500 mg/1. significantly reduced survival of striped
bass larvae.

6.06 Based on this information, the turbidity plumes generated at the dredge sites during
hydraulic dredging for any of the alternatives involving dredging in cutoff bends #3 and #4 are
expected to produce only minimal and temporary impacts to aquatic species.

6.07 Based on a literature review of existing research, all life stages of anadromous fish species
appear to be very tolerant of elevated suspended sediment concentrations. Species that use naturally
turbid habitats as spawning and nursery grounds are adapted to elevated suspended sediment
concentrations.

6.08 Savannah District contacted the States of Georgia and South Carolina regarding water
quality certification. These documents are inchuded in Enclosure 9. A Section 404 (b) (1) Evaluation
has been prepared and is inchided in Enclosure 4.

6.08 Suspended Solids in the Weir EMiuent. Neither South Carolina or Georgia have a
numeric turbidity standard i their Water Quality Standards. The water quality classification for the
middle and lower reach of the Savannah River - between RM 118.7 to RM 274 - is drinking water
(Class B). Class B is defined as fresh waters suitable for secondary contact recreation and as a source
for drinking water supply after conventional treatment in accordance with the requirements of the
South Carolina Department of Health and Environmental Control. These waters are suitable for

6.09 It has been estimated that the weir effluent at the proposed upiand disposal area would
have a turbidity level of 1,000 mg/L. The weir effluent at the disposal site on cut 4 would have a
higher turbidity level than the upland disposal site during construction. Water levels would be managed
within the confined disposal facility to obtain the settiing time necessary to produce an effiuent with the
minimum level of suspended solids. The maximum design height at which water can be heid, in
accordance with present dike construction practices, is 2 feet below the dike crest. Water held at those
levels would result in maximum retention time of the sediment/water shurry, and thereby, maximmm
removal of the suspended solids. A method similar to placement of baffies to maximize retention time
and removal of most of the suspended solids has not been identified for the disposal area on cut 4.
We would like to consider any practical suggestion to address this concern,

6.10 Impacts to fish would be expected from this operation. Impacts on Mill Creek and on the
Savannah River from the weir effuent would occur during the construction phase. This impact would
be temporary and diminish over time. Construction of the new entrance into the creek would occur
early in the construction phase. An increased water flow would be experienced in the creek by the time
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of the dredging operations. This action would minimize the effects of the turbidity from the weir
efffuent in the creek. Rip-rap would be placed at the discharge point to minimize soil erosion.

611 Water Quantity. Increased water quantity into Mill Creek, the autoff beads and creeks
that flow from them is expected to improve the water quality at the City of Savannah's water intake.
Based on the existing information about the current water flows (Table 8-Section 4.27) and using the
hydrologic model, the District can predict the amount of water flow into these areas for the different
alternatives. Potential water flow increase was calculated for each of the proposed final alternatives.
The constricted channel in cutoff bend #3 would yield a significant flow increase into Bear Creek.  Full
closure of cut #4 would bring the most significant increase in water flow into the cutoff bend and
associated creeks.

LOW FLOW EXISTING ALT ALT ALT ALT ALT
CONDITION CONDITIONS #16 #22 #24 #32 #36
()

Flow into Flat Ditch 0.80 386 0.80 386 386 386
Flow into unknown creek 0.01 223 0.01 223 23 2230
Flow into Bear Creek 45.00 450 T4 T14 474 T4
Flow into Mill Creek 0 386 386 386 38.6 386
Total 4581 1445 116.8 176.9 146.9 176.9
% Potential Water Flow

Increase 75% 66% 100% ™% 100%

In summary, the potential for water flow increase into the creeks at the cutoff bends for Altemative
#16 would be 75 percent, for Alternative #22 would be 66 percent, for Alternative #32 would be 77
percent, and for Alternatives #24 and #36 would be 100 percent increase.

6.12 Other Water Quality Parameters. Dissolved oxygen can also decrease in a dredge
plume as a result of the additional respiration of organisms breaking down the newly available material
Results from District monitoring of hydraulic dredge plumes in the harbor over a three year period
reveal only minor impacts to dissolved oxygen from the plume. In no case did the plume decrease the
river's dissolved oxygen below either the Georgia or the South Carolina Water Quality Standards.

6.13 Low dissolved oxygen has pesiodically been observed in weir efffuent from confined

disposal facilities. Some organisms can survive low dissolved oxygen conditions indefinitely, as much
of their ecology is predicated on such conditions. However, low dissolved oxygen may produce stress
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in other organisms as a result of the species’ increased respiration in response to those conditions. To
address this situation, a component for all alternatives is the following procedure which would be
followed at the confined disposal area:

(1) Should low dissoived oxygen levels (below GA water quality standards) be observed during
the weekly monitoring of weir effluent overflows during a disposal operation, daily monitoring
would begin.

(2) Should sustained low dissolved oxygen levels (three consecutive days below state water
quality standards) be observed in weir effluent overflows during the disposal operation, the pool
elevation would be raised to the maximum height allowed by the condition of the dike (designed
for full pool to be 2 feet below the dike crest).

(3) The pool elevation would be heid at that height until the efffuent dissolved oxygen levels
exceeded state water quality standards for three consecutive days.

(4) The pool elevation may then be reduced as long as state water quality standards are
maintained in the effuent.

(5) If the dissolved oxygen levels continue to remain below state water quality standards even
with full pool conditions, the appropriate state water quality office would be notified by
telephone (by District Eavironmental staff) and in writing (from the District Engineer or
Contracting Officer’s Representative) of the situation and what further actions were being taken
to bring the Project back into compliance with its Water Quality Certification.

(6) After dissolved oxygen levels above GA water quality standards are recorded for 14
consecutive days, the monitoring frequency would be shifted back to a weekly basis.

6.14 Alternative 22 would have less impact on water quality than the other four alternatives,
since there would be no dredging actions for the cutoff bends and no disposal areas would be required.
Alternative 24 would have less impacts on water quality than Alternatives 16, 32, and 36 since
approximately 93,000 cubic yards less (siackwater channel) would be dredged. A larger volume of
material would be dredged for Alternative 16 with the restoration channei in cutoff bend #3 (36,000
cy. more). No impacts on water quality are expected from construction and use of an access road to
the proposed upland disposal area.

6.15 In summary, Alternatives 16, 22, 24, 32, and 36 would result in water quality impacts
which are expected to be acceptable. All four altemnatives contain features to limit adverse impacts to
the environment.

6.16 Air Quality. The project area is located on an attainment area as determined by the

Clean Air Act and the State Implementation Plan. Except for Alternative 22, the proposed alternatives
would require clearing and buming of trees and shrubs for the purpose of land clearing during



construction. Approximately 9 acres in total would be cleared in cutoff bend #4. Open buming
activities are regulated by the Enviroomental Protection Division, Air Protection Branch, GADNR,
under Chapter 391-3-1.02 (5) of November 1992 of the State Implementation Plan. This activity
would not result in a significant visibility impairment, and would not cause or contribute to any
violation of any standard in the area and would not impact any residential area close to the project area.
Bumning would be limited to stumps, logs, roots, and large brush and would meet the following
conditions:

(a) the amount of dirt on or in the material being burned would be minimize;
(b) not other materials other than wood waste would be burned,

Given that this would be a one time activity and the limited geographic arez, it is not expected to

significantly affect the air quality in the area  This action conforms to the applicable implementation
plan in accordance with the requirements contained in 40 CFR, Part 93.

6.17 Sediment Quality.  The jot EPA/Corps framework document for Evaluating
Environmental Effects of Dredged Material Management Alternatives requires an initial assessment,
based on available information, to determine if the sediments to be dredged contain any contaminants in
forms and concentrations that are likely to cause unacceptable impacts to the environment. GADNR
analyzed surface sediment samples (1-6 inches) along the Savannah River for the presence of
radiomuclides. Their investigations reveal levels of radionuclides which are below concentrations which
would cause concern. However, dredging depths would be up to 15 feet deep. For this reason,
sediment samples in the study area were collected by CESAS-EN-GH on 16 August 1995. The
sediments were analyzed by CompuChem Environmental Corporation and their findings were reviewed
by a District biologist (See Enclosure 6).

6.18 Sediment Analysis, The data reveal no concern for heavy metals, as all observed
levels are within the range for uncultivated soils in Georgia. The levels of radiomuclides in the sediments
are similar to levels in soils in several other areas of the United States. No organic contaminants were
identified above the method detection limit. Detection timits for the pesticides and most semivolatile
compounds are considered adequate to conchude that these substances are unfikely to be present at

The detection Limits for five polymuclear aromatic hydrocarbons (PAHSs) are above the Effects Range
Median (ERM). The ERM is the median level of a compound in sediments observed to cause effects to
aquatic organisms (Long et al., 1993). The ERM is a level above which one would be concerned that
effects to aquatic organisms could be expected to occur. There are some uncertainties concerning
possible environmental effects associated with the project sediment data because all PAHs were not
analyzed at levels below the ERMs. However, the lack of detection of other contaminants at levels of
concemn indicates it is unlikely that these PAHSs are present at levels that would impact the aquatic
should be raised to high ground elevation to minimize potential environmental impacts during disposal
behind the cosure structure and filling of cut #4.
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6.19 Fishery Resources. There is a potential for impacts to fish and other mobile aquatic life
stemming from dredging and disposal operations. Impacts during the dredging operation could result
from physical impacts from the dredge and resuspension of solids at the dredge site. Impacts from
disposal operations could result from water quality aspects (suspended solids, low dissolved oxygen,
etc.) of effluent from the confined disposal site to Mill Creek. Potential impacts to fish from discharges
from the disposal area were evaluated in the sections describing water quality impacts.

620 Since adult fish are mobile and dredging impacts would be very localized, the potential for
adult fish being harmed due to physical impacts from this activity is quite low. In summary, each of
the proposed alternatives would result in impacts to fishery resources which are acceptable. Although
dredging and disposal operations do adversely impact these resources, the amount of impact is within
acceptable limits and does not affect the viability of any population.

6.21 It is expected that with the proposed restoration habitat condition and fishery composition -
would be similar to that found in a maintained navigation channel.

622 Benthic Resources. Benthic communities in a dredging area are physically disturbed by
dredging activities and most benthic communities would be lost where excavation actually occurs.
After the excavation is complete, the area would be available for recolonization. A stable bottom
surface would be produced. No maintenance dredging would occur in the future for any of the
alternatives and the area would support a benthic community in an equilibrium condition after
construction.

6.23 Since most of the biota in sediments exists within the top foot of the water/sediment
interface, excavation of a thicker layer of sediments results in fewer impacts to benthic communities
than does normal maintenance dredging in a channel. Each of the alternatives would result in impacts
to benthic resources, but those impacts would be acceptable and would not affect the viability of any
benthic community in the area.

6.24 Vegetation and Wildlife. Clearing of vegetation would be required to place the
disposal pipelines and to construct the disposal area The existing 8-year old pine plantation in the
proposed disposal area would be removed. It is expected that approximately 13 acres of low value
(average anmual functional index = 0.3; average anmual functional value = 3.9 acres) bottomland
hardwoods would be removed as a result of navigation channel construction in cut #4. The vegetation
along the cutoff bend consists mainly of black willow trees (Salix pigra) growing on the lower river
banks.

6.25 Potential impact to wildlife species could result from the dredging and disposal operations
and from the disposal maintenance activities. The main areas where direct adverse impacts would be
possible are the proposed upland disposal facility and the wetland areas that would be affected by the
navigation channel. The vegetation supporting the wildlife in these specific areas would be removed as
a result of the proposed activities. The positive effects of the restoration project on the surrounding
wetlands would replace the functional values of those wetlands which would be lost (See Table 12).
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626 Wetlands. The functional values of wetlands are being increasingly recognized by the
public. Wetlands serve several purposes, including the following: mursery areas for aquatic species,
nesting areas for wildlife (primarily birds), food source for aquatic species, and to filter pofhutants from
water.

627 The proposed design for the navigation channel for cutoff bend #4 shows that cuts into
the pre-project (1961) river bank would be required in few areas but, in general, the excavation stays
within the old cutoff bend. Removal of trees and generul clearing and grubbing would be required
where construction occurs into the pre-project river bank ..

628 Total clasure of Cut #4. Although some areas within Flat Ditch Point will be affected by
construction of the navigation channel through cutoff bend #4, most of the area is characterized by
recent deposits of river sediments, with black willow trees (Salix pigra) growing on the lower river
banks. These areas are of limited vehue if compared to the more mature bottomland hardwood forest
growing on top of the river banks where soils are fluvial deposits of sandy silts and clays, especially on
the easternmost part of the cutoff bend. The final design for the navigation channel will protect this
area from construction activities. Concrete mats would be used for slope protection on two sites of the
cutoff bend to prevent bank erosion.

629 Realignment and Constriction of Entrance to Cutoff bend #3. The new mouth of cutoff
bend #3 to the mouth of Bear Creek would require some clearing and grubbing of willow trees and
underbrush growth within the area of the constricted channel and downstream plug. Pure stands of
black willow grow in the lower river banks. Because of the low value of this vegetation, impacts from
the proposed realignment is considered minimal.

630 Disposal Area. The areas identified as wetlands in the proposed upland disposal area
would be eliminated through the construction (estimated 2.3 acres). As described in Section 4.29,
these wetlands are isolated and have already been impacted by pine plantation activities. Construction
of fire break roads and access to the area have modified the hydrology of the area over the years.
These wetlands exhibit effects of a more drier regime and upland species succession. An average
anmual functional index of 0.5 has been determined for this area, which represents an average anmual
functional vahue of direct construction related loss of 1 acre (See table 12).

631 Overbank Areas. Sharp bends in coastal rivers are generally the areas where flood waters
leave the banks of the river and filter through the forested wetlands via small streams. By restoring
flow to cutoff bends #3 and #4, the wetlands in the project area would receive more frequent flooding.
The net effect of the restoration project would be to provide more frequent flooding of the wetlands in
the immediate area of the restoration project and increase the frequency, duration, and amount of flow
into the creeks. More natural flow conditions would be restored to that section of the river. Flow to
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tributaries and adjacent wetiands would be increased.

6.32 In summary, the proposed altermatives would result in minimal direct loss of wetland and
associated values if compared to the average annual fimctional values that would be gained from the
implementation of the restoration project. Altemative #22 would have the less impact on existing
wetland areas during construction while Ahernative #36 would produce the greatest possible
combination of restoration effects in the surrounding wetlands and tributaries.

633 Cultural Resources. Intensive shovel testing along the river banks and on the cutoff
islands, and visual inspections of the river banks in the project area, showed no artifacts or
archaeological sites within the boundaries of the project. Nevertheless, no testing was performed on
the sediments within the cutoff bends channels. The present under-water detection technology will not
be capable of detecting the existence of any artifacts that may be located in the old channel due to the
12-foot average sediment depth.  Based on the inability to detect artifacts in sediments of this depth, a
cultural resource survey would not conclusively determine their existence and, therefore, is not
‘warranted.

6.34 No impacts to cultural resources would occur from the disposal area construction and
site close to the area Cultural resources discovered in the fiture within the area of operation and
management of the Restoration Project would be addressed in conformance to existing laws.

635 Savannsh Nationsl Wildlife Refuge. The Savannah Refuge is located south of cutoff
bends 3 and 4. The Refuge was originally created and is managed as a freshwater Refuge. The Refuge
is very susceptible to impacts from development and from the operation of the navigation cuts and the
Savannah Harbor activities.  The main purpose of the Lower Savannah River Environmental
Restoration Project is to restore wetlands adjacent to the Lower Savannah River and enhance fish and
wildlife habitat and water quality. The Refirge would be a direct and very important beneficiary from
the proposed project. The expected increase in duration and depth of flooding in wetland tributaries
that feed the Savannah National Wildlife Refiige would increase flushing of detritus and nutrients from
the wetlands. Wildlife habstat would be maintamed and enhanced from this action.

6.36 Recreation. Adverse impacts to recreation activities would be concentrated around the
. . ect area duri . After project iraok ion the three
alternatives are expected to provide extensive opportunities for fishing, boating, and hunting as fish and
637 Secondary impacts. A source of secondary adverse impacts would be from the transit
of barges through the bends as turbidity plumes could be produced as they pass through the river. This
represents a minimal impact since barge traffic only occurs a few per year.

6.38 Another potential secondary impact is the erosion of the adjacent shoreline. Flows tend to
concentrate in areas of deep water on the outside of the bends, while shallow areas on the inside of
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bends tend to shoal. This natural variation tends to result in erosion of portions of a river's shoreline.
Currents and waves from barges and boats can impact the nearby shoreline, causing it to erode. With
total closure of cutoff bend #4, the velocities would be high in the bend. It is assumed that minimum
shoaling would occur in this case.

6.39 Improvement to the quality and quantity of water used by the City of Savannah would be
a positive secondary impact from the proposed restoration plans.

6.40 Cumulative impacts. Cumulative impacts are the effects on the environment which
result from the incremental impact from the proposed project added to those experienced as a result of
other past, present, and reasonably foreseeable future actions. As described in Sections 3 and 5.13,
modifications to the natural flow regime fromn the construction of the navigation channels and
reservoirs in the Piedmont during the past 50 years, have caused degradation and loss of the forested
wetlands along the lower Savannah River. The cutoff bends have been impacted by heavy
sedimentation since the navigation modifications in 1962. The fill rate of the cutoff bends is linear and
most of the fish habitat in cutoff bends will be completely eliminated in less than 15 years, Tributaries
have also being affected by the limited flow and siltation in the cutoff bends. This is specially true at
typical summer (low) river flow. No Action on cut and cutoff bend #4, as proposed in Alternative 22,
would result in the elimination of fish habitat in the bend, flow to Raccoon Creek, Flat Ditch, and the
unknown creek would be zero, and the Raccoon Creek Zone would be completely isolated from the

6.41 The effects of the proposed environmental restoration for the Lower Savannah River
should be more observable in the first few years after the project is constructed, as vegetation and the
wetlands areas initially respond to the increased flow. The proposed plans would provide significant
habitat unit benefits due to the large amount of bottomiand hardwood habitat restored in cutoff bends 3
and 4, Mill Creek and the substantial additional flow into the other creeks. Water quality and quantity
at the Savannah water intake in Abercorn Creek would improve gradually as a result of the proposed
plans. Costs associated with water treatment would be reduced.

6.42 The proposed plans are not expected to adversely affect navigation activities or
transportation patterns through the river, nor they are expected to adversely affect recreation activities
in the project area. The increase in habitat units and benefits to the bottomland hardwoods, along with
a more constant water quality, are expected to improve wildlife habitat in the area. This would provide
more recreation opportunities for fishing, hunting, and wildlife observation in the future.

6.43 Preferred Alternative: Summary of Environmental Impacts.  Alternative #22
would not affect threatened and endangered species or their habitats. The potential to physically
impact threatened and endangered species from dredging and disposal operations, or from disposal
area maintenance would be minimal, since no significant dredging would occur with this alternative and
disposal areas are no longer needed. Alternative #22 would have less impacts on water and air quality
than any the other four alternatives. The potential for water flow increase into the creeks would be 66
percent for Alternative #22.  Adverse impacts to fishery resources from the construction activity are
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considered to be low. Impacts to benthic communities would be acceptable and would not affect their
viability in the area. The preferred alternative would have less adverse impact on existing wetland

7.00 COORDINATION. Savannah District has coordinated this proposed action with U.S.
Fish and Wildlife Service pursuant to the Fish and Wildlife Coordination Act. A report evaluating the
Lower Savannah River Restoration Study was submitted to the Corps of Engineers by that agency in
fulfillment of the FWCA (48 Sta. 401, as amended; 16 U.S.C. 661 et seq.; Section 2(b)). This FWCA
report was coordinated with National Marine Fisheries Service, the Georgia Department of Natural
Resources, and the South Carolina Department of Natural Resources, and it is an appendix of the
Feasibility Study. Information contained in that report was used in the analysis of the alternatives for
this EA  The proposed action was coordinated with the South Carolina Department of Health and
Environmental Control, Office of Ocean and Coastal Resources Management pursuant to 15 CFR Part
930 for a Federal Consistency Determination under the SC Coastal Management Program The
Georgia State Clearinghouse, Office of Planning and Budget has found the proposed project to be
consistent with State goals, policies, plans, objectives, and programs. Coordination pursuant to
Section 106 of the National Historic Preservation Act was initiated with Georgia Department of
Natural Resources, Historic Preservation Division and with the South Carolina Department of
Archives and History. Copies of the final report, "Cultural Resources Survey of Cuts 3 and 4, Lower
Savannah River Environmental Restoration”, was submitted to each department. Letters concurring
with the District determination of no impact to cultural resources were received from both departments
(See Enclosure 4).

7.01 The Georgia Department of Natural Resources, Wildlife Resource Division conducted the
vegetation sampling in the project area. The Environmental Setting Report submitted by this Division
was used for the Environmental Setting Section in this EA.

7.02 US. Fish and Wildlife Service conducted the Bottomland Hardwood and Habitat
Evaluation Program analysis that resulted in determination of Bottomiand Hardwoods and Habitat
Units for the various alternatives.

8.00 LIST OF PREPARERS

Ana delR Vergana

BS Environmental Sciences - University of PR.

MF Forest Management - Colorado State University

9 years Natural Resources Specialist, P.R. DNR and 3 years Forest Management,
U.S. Forest Service.

Present Position - Biologist - 1 year with Plaoning Division, Savannah District

227



Monica Simon Dodd

BS Civil Engineer - University of Pittsburgh, Penn.

10 years at the Savannah District

Present Position - Project Manager in Planning Division

Jamie Sykes

BS Fishery and Wildlife Biology - Clemson University, S.C.

MS Earth Resources Management - University of South Carolina

Present Position - Biologist - 3 years with Planning Division, Savannah District

Edwin M. EuDaly

Division of Ecological Services
U.S. Fish and Wildlife Service
Charieston, S.C.

John R. Bozeman
Wildlife Resource Division
Georgia Department of Natural Resources

Steve Calver

BS Zoology - Duke University, N.C.

MS Zoology - University of Georgia, Athens

Present Position - Biologist - 8 years with Planning Division, Savannah District
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FINDING OF NO SIGNIFICANT IMPACT

1. Project Description.  The proposed project is the restoration of cutoff bend 3,
located approximately at River Mile 41, to increase water flow in Bear Creek, Little
Abercorn Creek, Mill Creek, and their surrounding wetlands. Bear Creek and Mill Creek
flow through the Savannah National Wildlife Refuge, and eventually discharge into
Abercomm Creek, where the City of Savannah's water intake is located. The final
restoration plan is the plan preferred by the non-Federal sponsor, consisting of the
realignment and constriction of the mouth of cutoff bend 3, restoration of flow to the
entrance of Mill Creek, and No Action on cut 4. The restoration plan includes the
construction of a partial diversion structure in cut 3, realignment and constriction of the
mouth of cutoff bend 3 to the mouth of Bear Creek, and modifications to the Mill Creek
entrance on the Savannah River.

2. Coordination.  Savannah District has coordinated this proposed action with the
U.S. Fish and Wildlife Service, National Marine Fisheries Service, Georgia State
Clearinghouse, Georgia Department of Natural Resources, South Carolina Department of
Health and Environmental Control, SCDHEC Office of Ocean and Coastal Resource
Management, South Carolina Department of Archives and History, GADNR Historic
Preservation Division, and with the City of Savannah. On December 27, 1995, the
District issued a Notice of Availability of the draft Environmental Assessment to solicit
comments from the general public

3. Environmental Impacts.  The project is in compliance with all environmental
laws. The turbidity increases during construction would be minor in scope and temporary
in nature. The overall environmental impacts of the proposed project are judged to be
minor in scope.

4, Determinations. | have determined that this action does not constitute a major
Federal action significantly affecting the quality of the human environment. Therefore,
the action does not require preparation of a detailed statement under Section 102 (2) (C)
of the National Environmental Policy Act of 1969 (42 U.S.C. 4321 et. seq.). My
determination was made considering the following factors discussed in the Environmental
Assessment prepared for this project:

a The proposed project would not adverscly affect any threatened or
endangered species potentiaily occurring in the project area.

b. No apparent adverse cumulative or secondary impacts would result from
project implementation.
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c. The proposed eavironmental restoration project would meet both Federal
and State water and air quality standards. Any impacts to water or air quality would be
temporary and localized. There would be no discharge resulting from the proposed action.
No significant degradation of the Waters of the United States would result from the bank
slope protection and fill areas in the new channe! and plug downstream of the constricted
channel. There will be no significant adverse effects on human heaith and welfare,
municipal and private water supplies, recreational and commercial fisheries, plankton, fish,
shellfish, wildlife, special aquatic sites, life stages of aquatic life and other wildlife
dependent on aquatic ecosystem diversity, productivity and stability, or recreational,
aesthetic and economic values.

The proposed action complies with Executive Order 12898, “Federal Actions to Address
Environmental Justice in Minority Populations and Low-Income Populations”, and does
not represent disproportionately high and adverse human heaith or environmental effects
on minority populations and low-income populations in the United States.

Based on the determinations made in the Section 404 (b)(1) Evaluation, the finding is
made that the proposed construction of a diversion structure in cut 3, the realignment and
constriction of the mouth of cutoff bend 3 to the mouth of Bear Creek, and the new
entrance to Mill Creek, have been specified through the application of the Section 404
(b)(1) Guidelines and comply with these guidelines.

d. Unavoidable wetland impacts would be offset by the environmental
restoration of wildlife habitat and associated 4,708 acres of functional value wetlands to
conditions similar to the pre-navigation project.

e. The proposed project would not impact any cultural resources in the
project area.

S, Findings. Modifications to cut and cutoff bend 3, no action on cut and cutoff
bend 4, and restoration of flow to Mill Creek is the preferred plan to accomplish the
intended project purpose of environmental restoration, while maintaining the commercial
navigation channel in this reach of the Savannah River.

Date: 3[21{22 4 /anT fgﬁ'ﬁ

Colonel, U.S. Army
District Engineer
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ENCLOSURE 1

BIOLOGICAL ASSESSMENT OF THREATENED
AND
ENDANGERED SPECIES

LOWER SAVANNAH RIVER ENVIRONMENTAL RESTORATION
OF CUTOFF BENDS 3 AND 4
EFFINGHAM COUNTY, GEORGIA AND JASPER COUNTY, SOUTH CAROLINA

1.00 Project Description. The proposed project is the
environmental restoration of cutoff bends 3 and 4, located
approximately at River Mile 41, thereby increasing water flow in
Bear Creek, Little Abercorn Creek, Mill Creek, and the surrounding
wetlands. The recommended plans includes the full closure of
navigation cut 4, realignment and constriction of the mouth to
cutoff bend 3, no action on cut 4, slackwater chanel on cutoff bend
3, and restoration of flow to the entrance of Mill Creek. The
creeks that originate in the cutoff bends and Mill Creek flow
through the Savannah National Wildlife Refuge and eventually
discharge into Abercorn Creek. The City of Savannah’s water intake
is located on Abercorn Creek.

1.01 The recommended plan would provide the opportunity to
restore the natural flow regime in the cutoff bends, while
simultaneously restoring the environment and wildlife habitat and
the adjacent wetlands to their pre-navigation conditions. The new
flow regime will provide diverse and productive bottomland
hardwoods and fish and wildlife habitat in the Lower Savannah
River. Modifications to the entrance of Mill Creek on the
Savannah River would also increase flow to the wetland areas.
Restoration of flow to Bear Creek would be an opportunity to
improve the quality and quantity of water used by the City of
Savannah. The plans also propose the construction of an upland
disposal area.

2.00 The project area is located in
Bffingham County, Georgia and Jasper County, South Carolina. These
counties lie in the Lower Coastal Plain Region, known as the
Atlantic Flatwoods. The area is best characterized as forested
bottomland hardwood swamp and tupelo gum-cypress swamp at the upper
reaches of tidal influence. Although no saltwater reaches the
project site, the lower site of the study area is strongly
influenced by tidal flooding. The South Carolina bank is
characteristic bottomland hardwood swamp with some clear-cut timber
harvest areas. Recent timber harvests in the Georgia bank occur
opposite Flat Ditch Point (Cutoff bend 4).

2.01 The river, meanders, permanent streams, sloughs,

depressions, forested, scrub-shrub, and emergent wetlands provide
a diversity of habitat for migratory and resident wildlife species
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that depend upon these forested wetlands for food and shelter. The
Savannah River and permanent streams contain an abundance c¢f
freshwater species some of which have great recreational value.

2.02 The water quality classgification for the middle and lower
reach of the Savannah River - between River Mile 118.7 to River
Mile 27.4 - is drinking water (Class B). Class B is defined as
fresh waters suitable for secondary contact recreation and as a
source for drinking water supply after conventional treatment in
accordance with the requirements of the South Carolina Department
of Health and Enviromnmental Control. These waters are suitable for
fishing, industrial, and agricultural uses, and for the survival
and propagation of a balanced indigenous aquatic community of fauna
and flora.

2.03 The City of Savannah has experienced declining water
quality (pB) at its municipal and industrial water intake facility
on Abercorn Creek. Bear Creek, Racoon Creek, Little Abercorn
Creek, and Mill Creek are tributaries that eventually flow from
cutoff bends 3 and 4 to Abercorn Creek. These creeks have been
affected by sedimentation and reduced flow as a result of the
navigation cuts.

2.04 In 1927, the U.S. Fish and Wildlife Service established
the Savannah Naticnal Wildlife Refuge which encompasses 26,000
acres of lowlands and marshes along the Savannah River. It is
located south of cutoff bends 3 and 4. The Refuge was originallv
created and is managed as a freshwater Refuge. The Refuge is an
important nesting area for the wood duck and provides excellent
habitat for many other species of birds, mammals, reptiles, and
amphibians. It is also located in the Atlantic flyway of migratory
waterfowl. The raefuge help serve the recreational needs of the
area through its fishing, bhunting, and wildlife observation
opportunities.

3.00 Threatened and Endangered Species. Table 1 is a list of
the threatened and endangered species that might be in the project
area. The list contains Threatened and Endangered Species which
can be found in the vicinity of cutoff bends 3 and 4 in Effingham
County, Georgia and Jasper County, South Carolina. These species
were excerpted form a list provided by FWS, dated May 1995. 1In
accordance with Section 7 of the Endangered Species Act of 1973,
we have evaluated the impacts the proposed action could have on any
threatened or endangered species potentially occurring in the
project area.
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TABLE 1

FEDERALLY LISTED THREATENED AND ENDANGERED SPECIES

Eastern cougar Felis concolor cougar E
American peregrin falcon Falcon E;gigg anatum B
Bald eagle Halisestus leucocephalus E
Red-cockaded woodpecker Picoides borealis E
Wood storck ia americana E
Kirtland’s warbler Dendroica kirtlampdii B
Eastern indigo snake Drymarchon corais couperi T
Shortnose sturgeon brevirostIum B
Candy’s dropwort ig canbvi B
Chaff-seed Schwalbea americana ]
3.01 In addition, the following species have been identified

by Fish and Wildlife Service as candidates to be included in the
Federal list: -loggerhead shrike (Lanius ludoviciagus), f£latwoods
salamander (Ambystoma cingulatum), gopher tortoise (
polyphemus), Florida pine snaks (

creeping St. Johns’-wort (Hypericum adpressum), ponspice (nnn
aesstivalis

), pineland plantain (Plantago sparcifiora)., and eulophia
( ecristata) -
3.02 The gopher tortoise, pondspice, and the granite rock

stonecrop (Sedum pusillum) are classified as Threatened species by
the Georgia Department of Natural Resources and are protected by
the State. The American swallow-tailed kite, a South Carolina
State listed endangered species, can be observed on the project
area. This species nests near or in palustrine wetlands and is
closely associated with them.

3.03 The proposed project would not destroy or modify any
habitat determined critical for these species’ survival.

4.00 Discussion of Potemtial IEDActs. Savannah District has
reviewed information concerning each of these species and evaluated
the potential for the proposed action to impact these species. The
results of our evaluation are contained in the following
paragraghs:

4.01 Eastern Cougars (Falis consolor cougac) . The proposed

project would not include land-use changes that would degrade any
habitat suitable for these cats. Neither would the proposed
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actions destroy of modify any habitat determined critical for the¢
species’ survival. The environmental rest:orat:.on project would
enhance wetland habitats.

4.02 Wood Stork (Mycteria Americana). Wood storks are known
to frequent the more protected estuarine areas of the region for
both feeding and nesting. This species has been observed in the
Savannah National Wildlife Refuge and in the project area. Optimal
water regimes for the wood stork involve periods of flooding,
during which prey (fish) populations increase, alternating with
dryer periods during which receding water levels concentrate fish
at high demsities. The proposed project would increase the depth
and frequency of flooding regimes in the surrounding wetlands. The
proposed project would not destroy or modify any habitat determined
critical for the species’ survival.

4.03 Bald Eagle (Haliaeetus leucocepbalus). Bald eagles have
been observed in the Lower Savannah River Floodplain. Active nests
are located at the Savannah National Wildlife Refuge. The proposed
project would not affect the existing nest sites or areas
imnediately adjacent to them. The proposed environmental
restoration project would enhance their habitat by attracting
migrating birds to the wetland areas and possibly to the upland
disposal site. It is known that standing water in disposal areas
is used by waterfowl in winter and during their migrations, and
eagles feed on waterfowl. The proposed project would not destroy
or modify any habitat determined critical for the species’
survival.

4.04 Red-cockaded Woodpecker (Ricoides boxealis). This
species requires forested habitat of at least 50t pine 30 years or
older. No habitat that could potentially be used by this species
would be impacted by the proposed project. The proposed project
would not destroy or modify any habitat determined critical for the
species’ survival.

4.05 Kirtland’s warblexr (Dendroica kirtlandii). This very
rare warbler breeds in Michigan and winters in the Bahamas. It is
a rare transient along the Southern Atlantic Coast, including
Georgia and South Carolina. We are aware of no estimate of the
number of individuals migrating through the state. It would be
expected to occur as a very rare migrant in coastal scrub and
forest land, specially after storms. No habitat would be impacted
by this project that this species might use. Moreover, the
proposed project would not destroy or modify any habitat determined
critical for the species’ survival.

4.06 American peregrin falcon (Falco pereqrinus apatum). The
American peregrin falcon breeds from the subartic boreal forest to
Mexico. American peregrin falcons that nest in subartic areas also
winter in Latin America, while those that nest in lower latitudes
migrate shorter distances or are nonmigratory. They are a
cosmopelitan species and have never occurred in large numbers.
They live mainly in areas where prey is abundant. They prefer ty
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nest on cliffs or high hills. In Georgia, peregrins are most
likely to be seen migrating along the coast, but can occur anywhere
in the state. The proposed project would not destroy or modify any
habitat determined critical for the species’ survival.

4.07 Eastern indigo snake (Drymarchon corais couperi). This
snake seems to prefer high, well-drained sandy soils, such as the
sandhill habitat preferred by the gopher tortoise. During the
warmer months, these snakes also frequent streams, swamps, and
occasionally flat woods. The proposed project would not destroy or
modify any habitat determined critical for the species’ survival.

4.08 Shortnose Sturgeon (Acipenser brevirostium). The
shortnose sturgeon is an anadromous species restricted to the east
coast of North America. They have been recorded from New Brunswick
to Florida. Throughout its range, shortnose sturgeon occur in
rivers, estuaries, and the sea. The majority of populations have
their greatest abundance in the estuary of their respective river.
The most upstream record appears to be river mile 153 in the Hudson
River in New York State (U.S. Department of Commerce, National
Marine Fisheries Service 1984) (NMFS, 1984), river mile 172 in the
Savannah River (Hall et al., 1991) and river mile 148 in the
Delaware River. New information indicates this species is more
abundant than previously thought (NMFS, 1984). Although listed as
endangered in the United States, a small commercial fishery exists
in Canada. The sturgeon is a suctorial bottom feeder. The
preferred prey is small gastropods (NMFS, 1984).

4.09 The species’ general pattern of seasonal movement appears
to involve an upstream migration from late Janmuary through March
when water temperatures range from 9 C to 12 C. Post-spawning fish
begin moving back downstream in March and leave the freshwater
reaches of the river in May. Juvenile and adult sturgeon use the
area located 1 to 3 miles from the freshwater/saltwater interface
throughout the year as a feeding ground. During the summer, this
species tends to use deep holes at or Jjust above the
freshwater/saltwater boundary (Flournoy et al., 1992, Rogers and
Weber, 1994, Hall et al., 1991). This boundary was thought to
occur in the Savannah River between river miles 20.5 and 23.6 in 19
7 (Hall et al., 1991).

4.10 Shortnose sturgeon may be present in the project area
during dredging operation. Adult and juvenile sturgeons are
believed to be very mobile, even when occupying resting areas
during the summer months. The potential for the adult and juvenile
fish being hit by the cutterhead is very low. The eggs and the
larval sturgeons are not as mobile. Therefore, there 1is a
potential for them being impacted either by being entrained by the
dredge or being smothered/physically damaged by the materials in
the dredge plume. However, its is highly likely that the sturgeons
using the Savannah River have experienced frequent natural
increased sediment loads well above those created by a hydraulic
dredge. Based on information about the species’ general patterm of
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seasonal movement and known feeding areas, the dredging operation
at cutoff bends 3 and 4 is not expected to have more than minimal
adverse impact on the shortnose sturgeon. The proposed project
would not destroy or modify any habitat determined critical for the
species’ survival.

4.11 Canby’s dropwort (Oxypolis canbyvi) and Chaff-seed
(Schwalbea americapna). These two plant species are listed as
endangered species for Jasper County, South Carolina. Canby’s
dropwort grows in coastal plain habitats including wet meadows, wet
pineland savannas, ditches, sloughs, and around edges of Cypress-
pine ponds. The healthiest populations seem to occur in open bays
or ponds which are wet most of the year and have little or no
canopy cover. Changes in the soil moisture levels and ditching and
draining of lowland areas, primarily €for agricultural and
silvicultural purposes are the most significant threats to the
species’ survival. American chaffseed occurs in sandy acidic,
seasonally moist to dry soils. It is generally found in habitats
described as open, moist pine flatwodds, fire-maintained savannas.
Chaffseed is dependent on factors such as fire, mowing, or
fluctuating water tables to maintain the crucial open to partly-
open conditions that it requires. The most serious threats to its
continued existence are fire-suppression, conversion of habitat for
commercial and residential purposes, and incompatible agriculture
and forestry practices. Since most of the construction activities
will be concentrated on Effingham County, Georgia, the proposed
project would not destroy or modify any habitat determined critical
for these species’ survival.

5.00 Determination. Based on the above evaluation, we find
that the proposed environmental restoration project for the Lower
Savannah River, cutoff bends 3 and 4, will not have significant
adverse impacts on these species. The proposed project will
enhance and improve the wetland habitat that supports these
species.
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ENCLOSURE 3

SURFACE AREA AND VOUUME ANALYSIS
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ENCLOSURE 3

LOWER SAVANNAH RIVER ENVIRONMENTAL RESTORATION
SURFACE AREA CHANNEL COMPARISON
HICKORY BEND AND FLAT DUTCH DITCH

HICKORY BEND (CUT #3)

YEAR SURFACE AREA DECREASE IN SURFACE AREA
g 1) L{A)

1950 534,816.9 NA

1965 442,352.7 172

1972 383,445.1 283

1989 268,052.2 49.5

1993 269,691.4 49.5

FLAT DUTCH DITCH (CUT #4)

1950 1,734,247.6 NA
1965 1,483,929.8 14.4
1972 1,012,301.1 41.6
1989 790,169.6 544
1993+ 762.284.9 56.0

* 1993 surfiace arca estimates were made from actual
"Condition Survey, Savannah River Below Augusta,
Navigation Charts.”
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HICKORY BEND - CUT 3
LOWER SAVANNAH RIVER
ENVIRONMENTAL RESTORAT
CHANNEL COMPARISION 19
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HICKORY BEND - CUT 3
LOWER SAVANNAH RIVER
ENVIRONMENTAL RESTORATION
CHANNEL COMPARISION 1972
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1993
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FLAT DITCH POINT - CUT 4
LOWER SAVANNAH RIVER
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ENCLOSURE 4

Section 404 (b)(1) Evahuation
For the Lower Savannah River
Environmental Restoration Project

Section 404 (b)(1) of the Clean Water Act of 1977 requires that any proposed discharge
of dredged or fill material into waters of the United States must be evaluated using the guidelines
developed by Administrator of the U.S. Environmental Protection Agency (EPA) in conjunction
with the Secretary of the Army. These guidelines can be found in Title 40, Part 230 of the Code
of Federal Regulations.

PROJECT DESCRIPTION.

Location. The Savannah District maintains the Federal Navigation Project known as the
"Savannah River Below Augusta®. This project includes the Savannah River and surrounding
wetlands from the vicinity of Augusta, Georgia, to the upper end of the Savannah Harbor (River
Mile 21.3).

Geperal Description,  The proposed project involves the environmental restoration of cutoff
bends 3 and 4, located approximately at River Mile 41. This evaluation covers the construction
activities proposed for the restoration of the bends and modifications to the Mill Creek entrance,
as proposed by the Lower Savannah River Environmental Restoration Study. This study was
conducted io develop a strategy which would:

- increase flow through cutoff bends 3 and 4 and into Mill Creek;

- increase flow into creeks originating in cutoff bends 3 and 4; and

- restore bottomland hardwoods and fish habitat around the cutoff bends and along the

creeks.

Mmopondwmpomsofthemmnpmpandxdethefoﬂowmg

No action on cut 4;

construction of a diversion structure on cut 3;

realignment and constriction of the mouth of cutoff bend 3 to Bear Creek;
construction of a new entrance from the Savannah River to Mill Creek;
bank slope protection adjacent to abutments in cutoff bend 3.

R X

beoomtmaedmthemmdnmdtodwm;pumofthemﬂowmthc&n

portion of the cutoff bend and into Bear Creek. The structure would be designed to cover 1/3 of
the width of the rmain channel, 5o that navigation will not be impeded. The structure will consist
of a wing dike to be constructed at the upstream point bar of the cutoff island which will split the
flow. Dumped rock would be used to construct the structure and steel sheet pile would be used
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along the sides of the toe of the diversion structure. The existing bank areas upstream and
dowmmoftbpmpondﬁucumwﬂbeprmeaedwnhlmmmmmm

[ Ben: The constriction in the cutoff bend
wnﬂbeaccomphshedwnhadnveustedsbeetphwnﬂonthedownmeamnde The upstream
bank of the new entrance will be constructed of sub-aqueous and semi-compacted fill, with
precast concrete mattress armoring. The restricted channel would be constructed to a top
elevation of +5 feet to match the height of the existing top bank. The plug downstream of the
constricted channel would be a continuation of the same sheet pile on the downstream side.
Filling behind the sheet pile wall would be required to provide stability and maintain its function.
Approximately 19,000 cubic yards of fill material would be excavated from the adjacent sand bars
in the cutoff bend to fill the area between the existing bank and the sheet pile wall and for the
plug. This activity would require a total of 15,100 cubic yards. The materiai consists of
approximately 90 percent sand and 10 percent fines (silt and clay). Overtopping protection
consisting of articulated concrete block mattresses and grassing would be used to protect fill areas
in the new channel and plug from erosion during high river levels. Two (2) acres of open water
substrate would be impacted by dredging.

ipti ificati ek. The modifications to Mill Creek consist of the
wmmonofnmwmmomthsmmvelnddeepmgthemmechmndw
increase the quantity and frequency of flow into the creek and through the downstream wetlands.
An estimated 420 cubic yards of material would be excavated and used to obstruct the adjacent
portion of the existing creek entrance. The total area that would be impacted by modifications to
the eatrance of Mill Creek is 0.5 acres. This area would be grassed after construction.

A, Ecological impacts from placement of dredged material can be divided into two main
categories: (1) physical effects, and (2) chemical-biological effects.

1. Physical Effects. Physical effects of the project on the aquatic environment include
impairment of the water column, and impacts to benthic organisms during construction of the
diversion structure along cut 3, realignment and constriction of the mouth of cutoff bead 3 to
Bear Creek, and relocation of the eatrance to Mill Creek.

(a) Wetlands. The impacts to wetlands would be minimal and would result
mainly from the construction of a new entrance from the Savannah River to Mill Creek.
By restoring the flow into Mill Creek and Bear Creek, the proposed environmental restoration
1962 by the reduced flow volume. This action will improve degraded forested wetlands areas

(b) Impairment of the Water Column. Effects on the water column would be

short-term, associated with construction of the diversion structure on cut 3, construction of phg
downstream of cutoff bend 3, filling behind the sheet pile wall, and at Mill Creek entrance.
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During construction, resuspension would occur resulting in reduced light transmission, aesthetic
values, and direct destructive effects on nektonic and plankton populations.

(c) Effect on Begthos. The benthic commumity in the project area would be
physically disturbed by the construction of the diversion structure, plug and sheet pile wall.
However, the materials used for construction would provide new substrate for some benthic
organisms to recolonize.

2. Chemical-Biological Effects Based on field observations and sediment analysis, no
hazardous or toxic materials were encountered at the project site. In view of the history of land-
use at the site, no hazardous or toxic materials are anticipated. Georgia Department of Natural
Resources has analyzed surface sediment samples (1 to 6 inches) along the Savannah River for the
presence of radionuclides. Their investigations reveal levels of radiomiclides which are below
concentrations which would cause concern.  Sediment samples in the study area were collected by-
CESAS-EN-GH on 16 August 1995. The sediments were analyzed by CompuChem Environmental
Corporation and their findings were reviewed by a District biologist.

The data reveal no concemn for heavy metals, as all observed levels are within the range for uncultivated
soils in Georgia. The levels of radiomiclides in the sediments are similar to levels in soils in several
other areas of the United States. No organic contaminants were identified above the method detection
conclude that these substances are unlikely to be present at levels that would cause environmental
impacts.

The detection limits for five polymuclear aromatic hydrocarbons (PAHSs) are above the Effiects Range
Median (ERM). The ERM is the median level of a compound in sediments observed to cause effiects to
aquatic organisms (Long et al,, 1993). The ERM is a level above which one would be concerned that
effects to aquatic organisms could be expected to occur. There are some uncertainties conceming
possible eavironmental effects associated with the project sediment data because all PAHs were not
analyzed at levels below the ERMs. However, the lack of detection of other contaminants at levels of
concem indicates it is unfikely that these PAHs are present at levels that would impact the aquatic
environment.

B. General Considerations and Objectives. The following objectives should be considered in
making a determination of any proposed discharge of fill material into waters of the United States:

mouslydmuptthemmalewlog;ulﬁmomoftheaqtmcsym The short-term effect on
beathic organisms and water quality would be small and localized. These effects should have only
a minimal impact on the existing ecosystem.
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effect on the food chain in this area. Also, the project would not decrease plant and animal
diversity due to the large amount of similar habitat available in the project area and the habitat
units that would be created as a result of the restoration project.

wnhtherdomuonofmemnhofhﬁl&e&lndﬁnmgtbnheetpilewnllmauoﬂ"bmd
3 would not seriously affect the movement of fauna in these areas.

; ality. 'l‘hemamgoalommplujearsto morethewahnd
areaandmldld’ehabnnstocondmonss:m:lanotthre-nsvxgmonpm]eu~ Water quality is
expected to improve as a result of this action. The project would minimize adverse effects to
wetlands to the maximum extent practicable, while accomplishing project goals. No on-site land
staging area would be available to the contractor due to the necessity to minimize further impacts
to wetland areas.

igh v flood wates 'l‘hepro;eawouldwahnd
ﬁmcuonsmdvah;umchxdmgtheraamonofmmlhghmorﬂoodm No water
retaining areas would be isolated or destroyed from this project.

discharge of material. Mmﬂdbenonmpmﬁnmdwonlopamommdmmmy
would not occur with the proposed restoration plan. The short term effect on the water quality of
the creek and the Savannah River resulting from the construction of the diversion structure,
constriction of cutoffbend 3, and relocation of the entrance to Mill Creek would not seriously
affect or inhibit the movement of fauna.

@ L s . ‘
economic values. Mwmﬂdheonlymmmahmpmonunheumdunngconmwon. ’I'he
restoration of these creeks would increase the recreational value of the area.

(8) Avoid degradation of water quality. Construction of the diversion structure,
plug, sheet pile wall, slope protection structures, and relocation of the entrance to Mill Creek
would not result in a long-term degradation of water quality. The adverse effect of the increased
turbidity during the construction phase would be temporary and diminish over time.

(1) Determinations.

(a) An ecological evaluation was made of the proposed environmental
restoration project. There would be no discharge of fill material fromn disposal areas. Filling
behind the sheet pile wall, construction of the diversion structure on cut 3, realignment and
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constriction of the mouth of cutoff bend 3 to Bear Creek, and construction of a new entrance
from the Savaunah River to Mill Creek would have only temporary and localized impacts on
water quality. This determination has been made following the evaluation guidance in 40 CFR
230.6, in conjunction with the evaluation considerations in 40 CFR 230.5.

(b) Appropriate measures have been identified and incorporated in the
proposed plan to minimize adverse effects on the aquatic environment as a result of the
construction project.

(c) Consideration has been given to the need for the proposed activity, the
availability of alternative methods that are less damaging to the environment, and such water
quality standards as are appropriate and applicable by law.

(2) Findings. There will be no significant degradation of the Waters of the United
States resulting from the proposed project. There will be no significant adverse effects on human
plankton, fish, shellfish wildlife, special aquatic sites, life stages of aquatic life and other wildlife
dependent on aquatic ecosystem diversity, productivity and stability, or recreational, aesthetic and
economic values.

Based on the determinations made in this Section 404 (b)(1) Evaluation, the finding is made
that the proposed construction of the partial diversion structure in cut 3, realignment and
constriction of the mouth of atoff bend 3 to Bear Creek, and construction of a new entrance
from the Savannah River to Mill Creek, have been specified through the application of the
Section 404 (bX1) Guidelines and complies with these guidelines.
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1430 Semate Street, P.0. Bex 11668, Columbia, South Carelina 29211 0887 17
State Records (803) 734-7914; Local Records (300 T34L.791T"

4% South Carolina Department of Archives and H]si?r'

August 16, 1994

Mr. M. J. Yuschishin
Chiéf,; ‘Planning Division
Slvm::l!r District, Corps of Engineers
Rr@wnBox (880: .-
- >BaRpRnah,. Georgia, 3140330889

ﬁscia—tntsnn Cultural Resources Survey of Cuts Three and Four,
>Lower-Savannah 'Rivér Environmental Restoration, Effingham County
Georgia, and Jasper County, South Carolina
Dear&¥r.- ¥aschishini sz ere - . Town  cone -
L2 15 e il i
I have reviewed the above referenced draft report. It meets both
-federal and state standards for the identification and ]
[ tion' of cultural resources. We note.that no
archaeological sites or other historic properties were located
within: time:aress:toube. affscted. by- the ;proposed -undertaking.
Cultuta; xesouscs: S - . S Te s e v Y avenmmes:t
- Congaquently,. we haye ng.ghjection_to the advancement of thi<
e chee sy Sate dimoommenatimm of W
LLx A8t any ciscovery of'
‘“&%f ¥¥iin m’*’wwvm_um'mw ‘an
- GVEITa sl o YVl (g1 TEING - aPthaeolOGLSYL: T, 10T fhin w i Fanne -
Remsier or Histone Place:
These comments are offered to a:snls.st you with
respensibilities, ynder, Section -of.the National Historic
.Pmmlt.i.on,ml;qt. 1966, as amended, and the regulations
codified at 36 CFR B00. Please contact me at 803-734-8478, if.
you have any questions orc_wlm:lm:mgthnnm:.

A

Lee Tippett ¥
Staff Archiiecldgist:: -
SCSHPO

cc: Dr. Laura Henry-Dean, Advisory Council

!

259



Georgia Department of Natural Resourc
Joe . Tanner, Commissioner Historic Preservation Divis

©  Elzsbeth A Lyon, Obuctor and Site Histosic Prassration €
mmun.u.m.l.._."

. Telaphone (604 088
o
Angust S, 1994 _

ut

M.J. Yuschishin

Chief, Planning Division

Department of the Army

wm&pdm

Post Office Box 889

Savannab, Georgia 31402-0889

RE: CRS - Cuts 3 and 4, Lower Savannah River '
Effingham County, Georgia and Jasper County, South Carolina
HP40722072

Dear Mr. Yuschishin:

The Historic Prescrvation Divisios has reviewed the draft report entitied
Wmmd&usnﬂ«mmmw
Restoration, Effingham County, Georgia and Jasper County, South Carclins,” carried
muﬂuﬂndﬁu&ndlﬂvyl’ Blick, Principal Investigator. Based oa the
isformation provided, we agree that the Cuts 3 and 4 project will not impact historis

. structusal or srchaeclogical resources incladed in or eligible for listing i the Natiosal
Register of Histonc Places.

If we may be of further assistance, please contact Rodney Wadkins, Reviow and
Compliance Program Assistant, at (404) 656-2840. .

P
Jeftrey L. Durbin

Review and Complisnce Coordinator

mﬂ" . i
o Dr. George Vogt, South Carolina SHPO
Kbtk Schlemmer, Coastal Georgia RDC
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ENCLOSURE 6

SEDIMENT SAMPLING

LOWER SAVANNAH RIVER SEDIMENT QUALITY EVALUATION 6 November 1995

Note: This report is based on sediment samples collected by
CESAS-EN-GH on 16 August 1995. The sediments were analyzed by
CompuChem Environmental Corporation. Their reports were
submitted to EN-GH by letters dated 29 August 1995 and 7
September 1995.

1. Sediment Analysis. Five sediment samples were analyzed (four
project samples plus one duplicate). No physical data were found
in the reports reviewed.

I. Heavy metals. None of the observed concentrations from
the five samples exceeded reported levels in naturally-occurring
soils (see discussion of individual metals below). Based on the
reported data, there is no concern for environmental impacts from
these elements. All of the measured arsenic levels and some of
the measured zinc levels were reported as lower than the reported
range for natural levels in Georgia and the eastern U.S. (Conner
& Shacklette, 1975).

a. Aluminum (Al). Observed levels for the five
samples is this study= 5680, 3570, 10200, 8240, and 7530 ppm.
Savannah Harbor reference values range from 2380 to 8010 ppm.
Uncultivated A horizon soils in Georgia 0.3 to >10 percemt (3000
to 100,000 ppm). Observed levels are within the expected range
for natural soils.

b. Antimony (Sb). Alexander et al. (1994) found
evidence of surface enrichment in two cores taken from the
Savannah Harbor. Observed range in easter U.S. soils is «<150-500
ppm. Flagged data from this study are reported as ranging from
0.25 to 0.31 ppm. No environmental concern.

c. Arsenic (As). Flagged readings from 0.36 to 0.81
ppm were reported. Naturally-occurring levels in Georgia and the
eastern U.S. range from 1.2 to 24 ppm (Conner and Shacklette,
1975). Table 2 of the April, 1994, draft GaDNR Hazardous Site
Response document presents an upper naturally occurring limit of
20 ppm (GaDNR, 1994, draft). Savannah Harbor reference values
range from 3.18 to 17.8. Alexander et al. (1994) found in some
cores possible small anthropogenic inputs into Savannah harbor.
Observed levels in this study are below expected naturally
occurring values.

d. Barium (Ba). Naturally-occurring levels in
uncultivated soil in Georgia were found to range from 50 to 1500
ppm (Conner and Shacklette, 1975). Observed values in this study
range from a flagged value of 24.8 ppm to 68.2 ppm. Observed
values are within expected naturally-occurring values.
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e. Beryllium (Be). Naturally-occurring levels in
uncultivated soil in Georgia were found to range from <1 to 1.5
ppm (Conner and Shacklette, 1975). This study had results
ranging from <0.28 ppm to a flagged value of 0.61 ppm. Observed
values are within expected range of natural soils.

f. Cadmium (Cd). This study produced flagged values
of 0.07 to 0.08 ppm. Naturally-occurring levels in the eastern
U.S. range up to 1 ppm (Conner and Shacklette, 1975; Korte,
1983). Table 2 of the April, 1994, draft GaDNR Hazardous Site
Response document presents an upper naturally-occurring limit of
2 ppm (GaDNR, 1994, draft). Alexander et al. (1954) found
evidence in two of their cores from the Savannah Harbor of
enrichment towards the surface. Observed levels from this study
are compatible with expected naturally-occurring values.

Chromium (Cr). Observed levels for the five
samples = 12.6, 6.7, 18.7, 14.9, and 16.6 ppm. Naturally-
occurring levels in Georgia and the easterm U.S. range from 3 to
100 ppm (Conner and Shacklette, 1975). Table 2 of the April,
1994, draft GaDNR Hazardous Site Response document presents an
upper naturally-occurring limit of 100 ppm (GaDNR, 1994, draft).
Savannah Harbor reference values range from 9.0 to 17.6 ppm.
Alexander et al. (1994) found evidence of enrichment in the upper
parts of most of their cores from the Savannah Harbor. Observed
levels found in this study are compatible with expected
naturally-occurring values.

h. Cobalt (Co). Naturally-occurring levels in
uncultivated soil in Georgia were found to range from 5 to 30
ppm (Conner and Shacklette, 1975). This study found flagged
values ranging from 3.0 to 6.1 ppm. Readings from this study are
compatible with expected naturally-occurring values.

i. Copper (Cu). Observed levels for the five samples
=5.9, <2.6, 7.7, 6.6, and 7.2 ppm. Naturally-occurring levels
in Georgia and the eastern U.S. range from 3 to 50 ppm (Conner
and Shacklette, 1975). Table 2 of the April, 1994, draft GaDNR
Hazardous Site Response document presents an upper naturally-
occurring limit of 100 ppm (GaDNR, 1994, draft). Savannah Harbor
reference values range from 1.90 to 4.34 ppm. Alexander et al.
(1994) found no evidence of anthropogenic enrichment in the
harbor. Observed levels found in this study are compatible with
expected naturally-occurring values.

. Iron (Fe). Observed levels for the five samples =
10800, 5340, 13000, 11400, and 12400 ppm. Savannah Harbor
reference values range from 7500 to 16400 ppm. Uncultivated A
horizon soils in Georgia range from 0.1 to S5 percent (1000 to
50,000 ppm) (Conner and Shacklette, 1975). Alexander et al.
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(1994) found no evidence of anthropogenic enrichment in Savannah
Harbor. Observed levels found in this study are compatible with
expected naturally-occurring values.

k. Lead (Pb). Observed levels for the five samples =
5.3, 2.9, 7.1, 6.1, and 6.9 ppm. Naturally-occurring levels in
Georgia and the eastern U.S. soils range from <10 to 70 ppm
{Conner and Shacklette, 1975). Lead in deep ocean sediments can
vary from < 10 to more than 80 ppm dry weight, with near shore
sediments averaging 20 ppm (Demayo et al., 1982) and lead
concentrations have been recorded at 110 ppm dry weight in a
reference lake in Sweden (Haux et al., 1986). Table 2 of the
April, 1994, draft GaDNR Hazardous Site Response document
presents an upper naturally-occurring limit of 75 ppm (GaDNR,
1994, draft)}. Savannah Harbor reference values range from 4.34
to 9.31 ppm. Alexander et al. (1994) found evidence of
anthropogenic enrichment in the upper portions of all cores taken
in Savannah Harbor. However, observed levels from this study are
compatible with expected naturally-occurring values.

1. Magnesium (Mg). Observed levels from this study
were 953, <391 (flagged), 1220, 1100, and 1160 ppm. Naturally-
occurring levels in uncultivated soil in Georgia were found to
range from 0.01 t 0.7% (100 to 7000 ppm) (Conner and Shacklette,
1975). Observed levels from this study are compatible with
expected naturally-occurring values.

m. Manganese (Mn). Observed levels for the five
samples from this study are 375, 115, 307, 395, and 345 ppm.
Naturally-occurring levels in uncultivated A horizon soil in
Georgia were found to range from 50 to 700 ppm (Conner and
Shacklette, 1975). Savannah Harbor reference values range from
81.8 to 240 ppm, with one value of 3430 ppm. Observed levels
from this study are compatible with expected naturally-occurring
values.

n. Mercury (Hg). Readings for the five samples were
all below detection at detection limits ranging from <0.13 to
<0.16 ppm. Naturally-occurring levels in soils in the eastern
U.S. range from 10 to 3,400 ppb, mean of 96 ppb (Conner and
Shacklette, 1975). As reported by NAS (1978) uncontaminated
sediment usually had concentrations of <1,000 ppb. Table 2 of
the April, 1994, draft GaDNR Hazardous Site Response document
presents an upper naturally-occurring limit of 0.5 ppm (GaDNR,
1994, draft). Alexander et al. {(1994) found evidence of
anthropogenic enrichment in the upper portions of two cores (of
six) taken in the Savannah River. However, the results from this
study are compatible with expected naturally-occurring values.

o. Nickel (Ni). Observed values for the five samples

ranged from a flagged value of 4.1 ppm to 6.1 ppm. Naturally-
occurring levels in Georgia A horizon uncultivated soils range
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from <3 to 70 ppm (Conner and Shacklette, 1975). Table 2 of the
April, 1994, draft GaDNR Hazardous Site Response document
presents an upper naturally-occurring limit of 50 ppm (GaDNR,
1994, draft). Savannah Harbor reference values range from 2.51
to 6.78. Alexander et al. (1994) found no evidence of
anthropogenic enrichment in Savannah Harbor. Observed levels
found in this study are compatible with expected naturally-
occurring values.

p. Selenium (Se). Readings from this study were
flagged values ranging from 0.54 to 0.97 ppm. Alexander et al.
(1994) found evidence of anthropogenic enrichment in the surface
portions of three cores, although concentrations were found to be
extremely low. Naturally-occurring levels in eastern U.S. soils
range from <0.1 to 1.4 ppm (Conner and Shacklette, 1975).
Readings from this study are compatible with expected naturally-
occurring values.

q. Silver (Ag). Readings for this study were all non-
detects ranging from <0.08 to <0.1 ppm. Naturally-occurring
levels in the western U.S. range from <0.5 to S ppm (Conner and
Shacklette, 1975). Table 2 of the April, 1994, draft GaDNR
Hazardous Site Response document presents an upper naturally-
occurring limit of 2 ppm (GaDNR, 1994, draft). Readings from
this study are compatible with expected naturally-occurring
values.

r. Thallium (Tl). Readings were all non-detect at
levels ranging from <0.48 to <0.57 ppm. No environmental effects
would be expected.

s. Tin (Sn). Alexander et al. (1994) found evidence
of anthropogenic enrichment in the upper portions of most cores
taken in Savannah Harbor. Although not tested for in this study,
no environmental impact would be expected from this element
because of its low toxicity in upland environments.

t. Vanadium (V). Observed levels for the five samples
in this study were 18.2, 10.7, 25.2, 20.6, and 24.1 ppm.
Naturally-occurring levels in uncultivated A horizon soil in
Georgia were found to range from <5 to 150 ppm (Conner and
Shacklette, 1975). Observed levels found in this study are
compatible with expected naturally-occurring values.

u. 2Zinc (Zn). Observed levels for the five samples =
22.9, 11.3, 30.9, 26.3, and 28.4 ppm. Naturally-occurring levels
in Georgia and the eastern U.S. range from 25 to 50 ppm (Conner
and Shacklette, 1975). Table 2 of the April, 1994, draft GaDNR
Hazardous Site Response document presents an upper naturally-
occurring limit of 100 ppm (GaDNR, 1994, draft). Savannah Harbor
reference values range from 12.4 to 20.0 ppm. Alexander et al.
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(1994) found evidence of anthropogenic enrichment in most of
their cores taken in Savannah Harbor. Values found in this study
are compatible with expected naturally-occurring levels.

II. Non-metal inorganics: cyanide, ammonia, total phos.,
Kjeldahl N. During a pre-testing conference, PD-EI agreed with
EN-GH that a search for these substances was unnecessary.

III. Organic compounds. Unfortunately, only four samples
were analyzed for organics. The samples from site 1 are
unaccounted for. The organics data labelled site 3 may actually
be from site 1, site 3, or a combination of the two. Data is
available for Site 3 from the site 3 duplicate that was collected
and labeled site "0". The site 1 sample was from the river
bottom in Hickory Bend (bend #3). The river bottom sample from
Flat Ditch Bend (sample 0) is known to be correct. The sample
labeled as from the river bottom of Hickory Bend does represent a
river bottom sample, but it may or may not reflect sediments from
Hickory Bend. The metals data for the five samples shows Site 1
as having lower readings than the other four samples. Since one
would expect less contaminants to be present at Site 1, data from
the other sites can be used as a screen for assessing sediment
contaminant environmental effects.

a. Dioxins. Existing Savannah River sediment data
from the Stone Container and GPA Berth 7 studies revealed little
concern for these compounds. Because of the limited amount of
dredging involved, PD-EI agreed with EN-GH that no additional
testing for these compounds would be necessary.

Available dioxin data for the Savannah harbor area is
summarized in Table 1 below. All the samples show similar
theoretical bioaccumulation potential (TBP) estimates when using
zero for non-detects in the calculations. The two samples taken
within the bar channel show the highest TBP when the detection
limit is used for non-detects. EPA has concurred with the
Savannah District finding that the bar channel sediments are
suitable for ocean disposal.

d. Pesticides. No pesticides were detected above
detection limits. Some pesticide values were "J" flagged,
indicating the substance was present but at an uncertain level
below the method detection limit. Two pesticides have ERLs,
dieldrin (1.58 ppb) and 4,4’DDD (2.2 ppb). Detection limits were
at or below these levels. All pesticide detection limits were
orders of magnitude less than Georgia HSRA Appendix I levels.
There are no concerns for pesticide levels in the sediments.

e. Polychlorinated biphenyls (PCB’s). Alexander et
al., 1993, dated sediments in three cores from the Savannah
Harbor. The dated sediments were analyzed for 20 PCB congeners.
The mean total PCB concentration for 34 segments was 24.0 ppb (n-
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1 st.dev=21). In their core F (South Channel at Bird Island),
sediments from 1959 - 1992 ranged from 32.75 to 64.22 ppb (with
the segment from 1967 showing 106 ppb) . Eight segments from the
last 10 years showed a mean of 24.0 ppb (n-1 st. dev.= 9.8).
Given that the ER-L is 22.7 ppb, and the ER-M is 180 ppb), there
data shows little concern for PCB’s in recent sediments in
Savannah Harbor. The only congeners showing concentrations at 3
ppb or above are #18 - #101. Of those, congeners #29 - #66
showed high concentrations of 10.2 - 35.4 ppb in sediments from
1967-1983. It appears possible that sediments from the 1960’s to
1980’'s may contain higher amounts of PCB'’s.

No PCBs were detected in the subject sediments. Aroclor
detection limits ranged from <13 ppb to <16 ppb. For the
individual samples, aroclor sums (total PCBs) are <91 ppb, <91
ppb, <98 ppb, and <112 ppb. The ERL for total PCBs is 22.7 ppb
and the ERM is 180 ppb. The detection limits are for the most
part about one half the ERM. Human health risks would be
extremely small, since the Georgia HSRA Appendix I value for
total PCBs is 15,500 ppb. The overall likelihood of
environmental effects from PCBs is therefore low.

Table 2. Lower Savannah River PCB Data (ppb)

0-1 2-1 3-1 4-1 ERL/ERM GA HSRA

App. I

Aroclor-1260 <16 <13 <13 <14

Aroclor-1016 <16 <13 <13 <14

Aroclor-1221 <16 <13 <13 <l4

Aroclor-1232 <16 <13 <13 <14

Aroclor-1242 <16 <13 <13 <14

Aroclor-1248 <16 <13 <13 <14

Aroclor-1254 <l6 <13 <13 <14

Total PCBs <112 <91 <91 <98 22.7/180 | 15500

f. Polynuclear aromatic compounds (PAH’s). No PAHs
were detected. However, detection limits for all the PAHs
studied were above the ERLsS and were above the ERMs for five of
the compounds. The ERL/ERM data apply to aquatic sediments,
where the ERM is the median level of the compound in studies
showing environmental effects (Long & Morgan, 1993). Because of
the high detection limits, no conclusion can be made as to the
impact from open water discharges of these sediments on the
aquatic environment. All of the PAH detection limits are below
the Georgia HSRA Appendix I levels. The likelihood of human



Table 3. Lower Savannah River PAH Data (ppm)**

Analyte Site | Site Site | Site

0-1 2-1 3-1 4-1 ER-M | ER-L
Acenapthene* <1l <.87 <.84 <.9 .500 | .016
Acenaphthylene* <1l <.88 <.85 <.92 | :640 | .044
Anthracene <1.2 | <.97 <.94 <1.0 |1.1 .085
Benzo (a) anthracene <1 <.87 <.84 <.9 1.6 .261
Benzo (a) pyrene <1l <.87 <.84 <.9 1.6 .430
Benzo (b) fluoranthene <1.2 | <1.0 <.97 <1.1 | NA NA
Benzo (k) fluoranthene <.97 | <.82 <.78 <.85 | NA NA
Benzo(g,h,i)perylene <.97 | <.82 <.78 <.85 | NA NA
Chrysene <.84 | <.71 <.68 <.74 | 2.8 .384
Eibenzo(a,h) anthracene <.67 | <.57 <.54 <.59 .260 .063
Fluoranthene <1.4 | <1.2 <1.2 <1.3 | 5.1 .600
Fluorene* <1l.1 ] <.91 <.87 <.95 .540 | .019
Indeno(1,2,3-cd)pyrene | <.72 | <.61 <.58 <.63 | NA NA
2-Methylnaphthalene* <1.3 | <1.1 <1l.1 <1.2 | .670 | .070
Naphthalene <l <.87 <.84 <.9 2.1 .160
Phenanthrene <.97 | <.82 <.78 <.85 | 1.5 .240
Pyrene <l.1 | <.96 <.92 <1.0 [ 2.6 .665

* This compound has a detection

46-054 98- 10

limit greater than the ER-M.
** Detection limit is greater than ER-L for all these compounds.
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effects is thus low. Possible effects from upland disposal are
unknown. Because no PAH’s were detected, the likelihood of the
presence of toxic amounts of PAHs in the sediments is probably
low.

g. Organotins. Not tested. PD-EI agreed with EN-GH
that because the sediments would be placed in a high ground
disposal area, there was no need to test for these compounds.

f. Other compounds. Semivolatile organics were
analyzed using EPA Method 8270. None were detected. However,
the detection limits for the compounds listed in Table 4 were
higher than the Georgia HSRA Appendix I values. No data were
reported for sample SRC1-2. That sample may have been combined
with sample SRC3-2. Sample SRCO-2 is a duplicate of sample SRC3-
2. Although some concern exists that these compounds were not
analyzed at appropriate detection limits, the lack of detection
of ‘other contaminants is an indication that these substances
probably do not exist in the sediments at levels of concern.

Table 4. Lower Savannah River, Other Organics (ppb)

compound SRCO1 | SRC21 | SRC31 | SRC41 | Ap.I mean

DL/ApI
2-chlorophenol <980 <830 <800 <860 680 1.28
nitrobenzene <1100 | <890 <860 <930 700 1.35
2,4,6-trichloro- <2000 | <1700 | <1600 | <1800 | 660 2.69
phenol

dimethylphthalate | <1500 | <1300 | <1200 | <1300 | 660 2.01
2,6-dinitrotoluene | <1200 | <990 <950 <1000 | 760 1.36
4-nitrophenol <7000 | <5900 | <5700 | <6200 | 3300 1.89
2,4-dinitrotoluene | <1000 | <870 <840 <900 660 1.37

diethylphthalate <60* <950 <910 <990 740 1.28%*
+-Indicates °Bf and "J" flags.

** Does not include flagged data.




IV. Radioactive Elements. The contractor reported Cs-137
as the only non-natural gamma emitting isotope detected in the
samples. They stated that other radionuclides detected were the
naturally-occurring U and Th decay series products and K-40, all
present at ordinary environmental levels. Reported levels are
shown below. The contractor states that Bi-214 represents the U-
238 decay series and Pb-212 represents the Th-232 decay series,
bot? giving the approximate activities of their respective decay
series.

a. Ce-137. Maximum background Ce-137 levels for a 100
mile radius of the SRS plant is 0.352 picocuries per gram;
maximum surface soil levels from different areas of the plant
site range from 0.271 to 1.57 picocuries per gram (page 3-62, SRS
EIS, 1995). That EIS also states that an average of 50
millicuries of cesium-137 per square kilometer are in the upper 5
centimeters of the soil column (page 3-59, SRS EIS, 1995). This
translates to 1 picocurie per cubic centimeter or 0.37-0.38
picocuries/g (assuming a specific gravity of 2.6-2.7 grams per
cubic centimeter. One half of the cesium-137 deposited by
atmospheric testing is thought to have either moved down into the
soil column or been transported by surface water to the Savannah
River (page 3-59, SRS EIS, 1995). The Savannah River Plant Area
has been reported to contain 0.33 to 3.5 picocuries/gram
(Cummings et al., 1990) and residential areas in the Northeastern
U.S. are reported to contain <0.01 to 11 picocuries/gram (Wallo,
1993). These data indicate that observed levels of Cs-137 in the
project sediments are typical of the Savannah area and the
Northeast.

Table 5. Lower Savannah River Reported Radionuclides Present (in

picocuries/gram) .

1-3/Dup 2-3 3-3 4-3
Cs-137 0.07/.07 | 0.22 0.42 0.81
Bi-214 0.58/.56 | 0.76 0.98 1.02
Pb-212 0.89/.86 | 0.96 1.25 1.07
gross alpha | 0.36 1.26 2.75 3.43
| gross beta | <0.16 <0.31 0.68 1.32

b. Bi-214. This radioisotope is stated by the
contractor to be typical of natural U-238 decay products. U.S.
soils have been reported to range from 0.12 to 3.8
picocuries/gram U-238 (Myrick et al., 1983) or 0.2 to 1.0
picocuries/gram (Eisenbud, 1987). Bismuth is typically in
equilibrium with its parent radionuclide radium-226, which has
activity equal to U-238 (EPA, 1995). Radium-226 in U.S. soils is
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reported to range from 0.23 to 4.2 picocuries/gram (Myrick et
al., 1983). Project sediment values are similar to reported
natural values.

c. Pb-212. Lead-212 is stated by the contractor to be
typical of natural Thorium-232 decay products. Lead-212 is also
reported to be in equilibrium with thorium-228 (EPA, 1995). A
study of RCRA facilities (non-nuclear) in the U.S. found Th-238
activity to range from 0.2 to 4.4 picocuries/gram (Oak Ridge, in
progress). Thorium-232 soil activity is reported to range from
0.11 to 2.7 picocuries/gram {(Maul and O'Hara, 1989). U.S. soils
have also been reported to range from 0.1 to 3.4 picocuries/gram
(Myrick et al., 1983). Reported project sediment values are
similar to reported natural values.

d. Gross alpha and beta activity. The values obtained
for the sediments from Flat Ditch Bend are higher than those for
Hickory Bend. This was also true for the Cs-137 readings.

Sample sizes are not adequate to determine whether there is a
significant difference in the two locations. The gross alpha and
beta readings are generally at the same level as naturally-
occurring gamma emitters. Moreover, the drinking water standard
for gross alpha radioactivity is 15 picocuries per liter (0.015
picocuries/gram water) (CFR 141.15(b)) and the drinking water
standard for gross beta particle activity is 50 picocuries per
liter (0.05 picocuries/gram water) (CFR 141.26(b)(1)). Since
gamma radiation has a much higher potential for environmental
harm, the observed alpha and beta activities are not thought to
pose any problems.

2. Conclusions.

a. There are questions about the location of the sediments
used in the organics analyses labelled as the Hickory Bend river
bottom sample. This makes comparison of the two sites difficult.
However, other samples are available on which an overall
environmental assessment may be based.

b. The data reveal no concern for heavy metals, as all
observed levels were within the range for uncultivated soils in
Georgia as reported in a 1975 paper by Conner & Shacklette
{Background Geochemistry of Some Rocks, Soils, Plants, and
Vegetables in the Conterminous United States, Geological Survey
Professional Paper S574-F).

c. No organic contaminants were identified above method
detection limits. Detection limits for the pesticides and most
semivolatile compounds are considered adequate to conclude that
these substances are unlikely to be present at levels that would
cause environmental impacts. Some questions do remain concerning
some PAHs and other semivolatile compounds. These are discussed
below.
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d. The detection limits for five PAHs are above the ERMs of
Long and Morgan. The ERM is the median level of a compound in
sediments observed to cause effects to aquatic organisms. The
ERM is a level above which one would be concerned that effects to
aquatic organisms could be expected to occur. These data are
thus inadequate to render an assessment as to the suitability of
the sediment for placement in an aquatic environment, were these
data to be considered by themselves. Although the detection
limits for all the PAHs were above ERLs (the level of the
substance in the lowest 10 percentile of sediments observed to
cause effects to aquatic organisms), the majority of the
detection limits were below the ERMs. In addition, the PAH
detection limits were well below Georgia HSRA Appendix I values.
These facts, coupled with the low concentrations of contaminants
observed in the samples, render it unlikely that PAH
contamination exists in the sediments at a level that would cause
environmental impact.

e. Several semi-volatile organic compounds were analyzed at
high detection limits, limits above the Georgia HSRA Appendix I
values. Therefore, the detection limits are not low enough to
provide direct evidence that these compounds do not exist in the
sediments at levels of human health concern. However, the fact
that no other contaminants were identified in the sediments gives
some indication that these substances are probably not present at
levels of concern.

f. A comparison of the radionuclide data with available
background information reveals that the levels of radionuclides
in the sediments are similar to levels in soils in other areas of
the United States.

g. In summary, there are some uncertainties concerning
possible environmental effects associated with the incomplete
project sediment data. Therefore, measures should be taken to
minimize potential environmental impacts from possible
contaminants. These measures include confined upland disposal,
isolated openwater disposal where the disposed sediments are
raised to high ground elvation, and use of a silt curtain for
open water disposal.
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CESAS-EN-GH 23 Oct 1995

MEMORANDUM for PD-P (Simon-Dodd)

THRU:
EN-GH
EN-GS
EN-G

EN-EM

SUBJECT: Lower Savannah River Study: Chemistry

1. On 16 Aug 95 a sample coilecting trip was made to two abandoned oxbow river
bends on the Lower Savannah River, first on the larger cailed Fiat Ditch Point Bend at
Mile 29, and then on the smalier cailed Hickory Bend at mile 28. The team gathering
the sampies were Eric Halpin, Gus Anderson, Danny Hewitt, Franz Froelicher, PhD.
Please refer to the sampling report of 16 August 95 for details on the sampling process.
Oniy soils were samples and tested because the flowing waters were of no concem for

this study.

2. Three types of analysis were done; 1) semi-volatile and pesticide compounds; 2)
Totai Anaiyte List (TAL) Metals, which includes analysis for ail 21 of the EPA reguiated
toxic and non-toxic metais; 3) radiological analysis, which included gross alphaand -
gross beta activity, and for gamma emitting radionuclides, which would have identified
any occurring species of radiological emissions.

3. Item; 1) The semi-volatiie and pesticide compounds: These samples were analyzed
using EPA SW-846 protocol. All results from the {aboratory were validated by the COE
chemist, Dr. Franz Froelicher and no discrepancies were found. There were no
semivolatile Target Compound List (TCL) analytes identified above the minimum limits.
Tentatively Identified Compounds (TIC’s) found in all of these samples could be
characterized as alcohols, unknowns, and laboratory artifacts. These compounds
commonly come from sampling equipment, container walls, or the laboratory
environment.

4. ltem; 2) Total Anaiyte List (TAL) Metals, which includes analysis for 21 ali the EPA
reguiated toxic and non-toxic metais: The data reported in this section were analyzed
using the EPA Contract Laboratory Program, a stricter protocoi than is normally used in
cases like these. There was one qualiity controi matrix spike (a sample that is
artificially spiked with certain metals) which was outside of contro! limits for antimony,
arsenic, cadmium, and selenium. Normally this is the consequence of a relatively high
anionic content in the sample or of an inconsistent or interfering other ion in the sampie
matrix. There were no metal TAL analytes idertified above the minimum limits.
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§. ltem; 3) radiological analysis, gross aipha and gross beta activity.and for gamma
emitting radionuclides spectroscopy: The uncertainties reported are relative to
counting errors at the 95% confidence level (i.e., 2-sigma errors). No gross aipha or
beta emitters were found; XX 2/ ~, 301 —

Cs-137 was the ohly non-natural gamma emitting isotope detected, but at very
low levels in these samplies, but the levels that are seen, at less than 1 pCi/g, are
significantly lower than toxicity ieveis which, according to some authors is above 15
pCi/lg. The other gamma emitting radionuclides present are the naturally occurring U
{uranium) and Th (thorium) decay series products, and K-40 (potassium). The activity -
levels of these natural products are at ordinary environmental levels. Two of these
natural decay products, Bi-214 (bismuth) and Pb-212 (lead) are reported. These two
isotopes give the approximate activities of the U-238 and Th-232 decay series,
respectively.

6. If you have any further questions piease contact me at 912-652-5677.

Franz Froelicher, Ph.D., Chemist
Hazardous Taxic & Radioactive Waste Section

276



Appendix A:
Raw Data

From Compuchem Reports dated 27 August and 7 September, 1995

CompuChem Eavironmentai Corporssion
DATA REPORTING QUALIFIERS

On the Form L. under the column iabeled *Q" for qualifier, flag each result with
the specific data reporting qualifiers listed below. Up io five qualifiers may be
reported on Form I for exch compound. The qualifiers to be used are:

- This flag indicates the compound was analyzed for but not detected. The CRQL
shall be adjusted to refiect any dilution and/or percent moisture.

~ This flag indicates an estimated vaiue, This flag is used (1) when estimating
a concentration for tentatively identified compounds where 2 1:1 respoase is
assumed. (2) when the mass spectral and retention time data indicate the
presence of 2 compound that meets the volatile and semivolatile GC/MS
idendification criteria. and the result is less than the CRQL but greater than
zero. and (3) when the retention time data indicate the presence of 2 compound
that meers the pesticide/Arocior identificadion criteria. and the result is less
than the CRQL but greater than zero. For example, if the sampie quantitation
limit is 10 ug/L. but 2 concentration of 3 ug/L is caiculated, report it ag 37,

~ This flag indicates presumprive evidence of a compound. This flag is caly.
used for tentatively identified compounds (TTCs), where the identification is
based on 2 mass spectrai library search, It is applied to all TIC resuits. For
generic characterization of 2 TIC, such as chlorinated hydrocarbon, the N flag
is not used.

~ ‘This flag is used for a pesticide/Arocior target analyte when there is greater
than 25% difference for detected concentrations between the two GC columns.
The lower of the two values is reported on Form I and flagged witha P.

- “This flag applies to pesticide results where the identification has been confirmed
by GC/MS. If GC/MS confirmation was attempted but was unsuccessful. do ot
apply this flag; use a laboratory—defined flag instead (see the X qualifier).

- Thlsﬂuismdwbenm:tmlyteisfomdintheamchmdbhnkuwdluin
the sample. It indicates probable blank contamination and wams the data user
10 take sppropriate action. This flag shall be used for a tenmtively identified
compound as well as for 2 positively identified target compound.

The combination of flags BU or UB is expressly prohibited. Blank
coataminants are flagged B only when they m{iuecwdmm:amle.

~ This flag identifies compounds whose concentrations exceed the upper level of
the caiibration range of the instrument for that specific analysis. If one or more
compomdshwamegmmmmeuppalwdofmemnﬁmm
the sample or exract shail be diluted and reanaiyzed. All such compounds with
a response greater than the upper level of the calibration range shail have the
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{con’t.)

DATA REPORTING OUALIFIERS

conceatration flagged with an E on Form I for the original analysis. If the
dilution of the extract causes any compounds ideatified in the first analysis o
be below the calibration range in the second analysis, thea the resuits of both
analyses shall be reported on separate copies of Form L. The Form I for the
diluted sampie shaill have the DL suffix appended to the sample number. :

~ This flag is used for ail compounds identified in an analysis at a secondary
dilution factor. If a sample or extract is reanalyzed at a higher dilution factor,
as in the E flag, the DL suffix is appended to the sampie number on Form I for
the diluted sampie, and all concenrration values reported oa that Form [ are
flagged with the D flag. This flag aleres data users that any discrepancies
between the reported concentrations may be due to dilution of the sample or
exmce,

- ‘This flag indicates that a tentatively identified compound is a suspected
Mo . . ;

~ Other specific flags may be required to properiy define the resuits. If used. the
flags shail be fully described. with the description attached to the sample data
summary package and the SDG Narrative. Begin by using X. If more than ons
flag is required. use Y a0d Z 33 needed. If more than five qualifiers are
required for a sampie resuit, use the X flag 1o represent a combination of
severai flags. For instance. the X flag might combine the A, B, and D flags for
some sampies. The laboratory-defined flags are lirmited o X, Y, and Z.
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(Ao
Robent E. Meierer
Vics Presdem & General Manager
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INORGANIC SDG 312471

U.S. EPA - CLP

1 . EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

SRBA-CO0-2_!
Lab Name: COMPUCHEM ENV. CORP.______ Contract: SW-846____ —
Lab Code: COMPU_ Case No.: 50093_  SAS No.: SDG No.: 312471
Matrix (soil/water): SOIL_ Lab Sample ID: 748432
Level (low/med): LOW__ Date Received: 08/17/9%5
t solids: _66.3
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C| Q M
7429-90-5 |Aluminum_ 5680 _ P_
7440~36-0 |Antimony_ 0.29|U|__N P_
7440-38-2 |Arsenic__|__  0.67|B|_N___|P_
7440-39-3 |Barium 58.4 P_
7440-41-7 |Berylllum 0.46(B P_
7440-43-9 |Cadmium 0.08|U|_N__|p_
7440-70-2 |Calcium _ 476|B P_
7440-47-3 |Chromium_ 12.6{_ P
7440-48-4 |Cobalt 5.3|B P_
7440-50-8 |Copper 5.9 P_
7439-89-6 |Iron_ — 10800 P_
7439-92-1 |Tead 5.3 _ P_
7439-95-4 |Magnesiunm 953|_ P_
7439-96-5 |Manganese 375 P_
7439-97-6 |Mercury__ 0.15(T oV
7440-02-0 |Nickel 4.1|B P_
7440-09-7 |Potassium 520{B P_
7782-49-2 |Selenium_ 0.60{B| N P_
7440-22-4 |Silver 0.09|U P_
7440-23-5 |Sodium 325|B P_
7440-28-0 |Thallium_ 0.54|U P_
7440-62-2 |Vanadium_ 18.2 P_
7440-66-6 |Zinc | 22.9 P_
Cyanide__ NR
Color Before: BROWN _Clarity Before: Texture: MEDIUM
Color After:  YELLOW Clarity After: Artifacts:
Comments:
DupI'Iut._ (SRBA-C0-2D)
FORM I - IN ILMO03.C
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INORGANIC SDG 312471

U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

SRBA-C1-2 '
Lab Name: COMPUCHEM ENV._CORP._____  Contract: SW-846__ —
Lab Code: COMPU_ Case No.: S0093_ SAS No.: SDG No.: 312471
Matrix (soil/water): SOIL_ Lab Sample ID: 748440
Level (low/med): LOW__ ’ Date Received: 08/17/95
% Solids: _75.0
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C| Q M
7429-90-5 |Aluminum_|_______ 3570 _ P_
7440-36-0 |Antimony_ 0.25|T| N P_
7440-38-2 |Arsenic__ 0.36{U| _N_|P_
7440-39~3 |Barium 24.8|B P_
7440-41-7 B.ryllIuIl 0.28(B P_
7440-43-9 |Cadmium _ o.07|u|_N__|P_
7440-70-2 |Calcium 331|B P_
7440-47-3 |Chromium 6.7 P_
7440-48-4 |[Cobalt 3.01B P_
7440-50-8 |Copper _ 2.6|B P_
7439-89-6 |Iron_____ 5340| _ P_
7439-92-1 |Lead 2.9|_ P_
7439-95-4 |MagnesIum 391{B P_
7439-96-5 |Mang 115 P_
7439-97-6 |Mercury 0.13|T cv
7440-02-0 |Nickel 2.4|B P_
7440-09-7 |Potassium 227|B P_
7782-49-2 |Selenium_ 0.60|B|_N P_
7440-22-4. |Silver —__ —o.os|Uu P_
7440-23-5 |Sodium 219|B P_
7440-28-0 |Thallium 0.48|U P_
7440-62-2 |Vanadium 10.7|_ P_
7440-66-6 |Zinc 11.3 P_
Cyanide _ - NR
Color Before: BROWN Clarity Before: Texture: MEDIUN
Color After:  YELLOW. Clarity After: Artifacts:
Comments:
FORM I - IN ILM03.0
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INORGANIC SDG 312471

Lab Name:
COMPU

Lab Code:

u.s.

COMPUCHEM_ENV._CORP.
Case No.: 50093_

Matrix (soil/water): SOIL_

Level (low/med): oW

% Solids:

_71.0

EPA - CLP

1 .
INORGANIC ANALYSES DATA SHEET

Contract: SW-846____

SAS No.:

Lab Sample ID:
Date Received:

EPA SAMPLE NO.

SRBA-C2-2__Y/

SDG No.: 312471

748448
08/17/9%

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C| Q M
7429-90-5 |Aluminum_ 10200 _ P
7440-36-0 |Antimony_ 0.27|U|_N___|p_
7440-38-2 |Arsenic__ 0.81{B| _N___|P_
7440-39-3 |Barium 68.2 P_
7440-41-7 |Beryl1lum 0.61(B P_
7440-43-9 um 0.07|U} _N___|P_
7440-70-2 |Calcium 585(B P_
7440-47-3 um_| 18.7 P_
7440-48-4 |Cobalt. 6.1|B P_
7440-50-8 |Copper 7.7 P_
7439-89-6 |Iron 13000 P_
7439-92-1 |Lead 7.1 P_
7439-95-4 |Magnasium 1220 P_
7439-96-5 |Manganese 307 P
7439-97-6 |Mercury 0.14|T | ¥
7440-02-0 |Nickel 6.1 P_
7440-09-7 |PotassIum 6€95|B P_
7782-49-2 |Selenium_ 0.85| | N___|p_
7440-22-4 |Silver__ 0.08|T |-
7440-23-5 |Sodium 253|B P_
7440-28-0 |Thallium_ 0.51{U |e=
7440-62-2 |Vanadiunm 25.2 P_
7440-66-6 |Zinc 30.9 P
Cyanide__ NR

Color Before: BROWN _Clarity Before: Texture: MEDIUM

Color After:  YELLOW__ Clarity After: Artifacts:

Comments:

FORM I - IN ILN03.0
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INORGANIC SDG 312471

U.S. EPA - CLP

1 . EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

SRBA-C3-2

Lab Name: COMPUCHEM_ENV. CORP. Contract: SW-846

Lab Code: COMPU_ Case No.: 50093_  SAS No.: SDG No.: 312471
Matrix (soil/water): SOIL_ Lab Sample ID: 748446
Level (low/med): Low__ Date Received: 08/17/95
% Solids: _62.9

concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|c| Q M
7429-90~5 |Aluminum_ 8240) _ P_
7440-36-0 |Antimony_ 0.30|G| _N__|P_
7440-38-2 |Arsenic__ 0.51{B|_N__|P_
7440-39-3 |Barium 64.0 P_
7440-41-7 |Beryllium 0.53|B P_
7440-43-9 |Cadmium__ 0.08|U| N P_
7440-70-2 |[Calcium__ S46|B P_
7440-47-3 |Chromium_ 14.9|_ P_
7440-48-4 |Cobalt_ — 5.6|B P
7440-50~8 |Copper 6.6 P_
7439-89~6 |Iron 1140 P_
7439-92-1 |Lead 6.1] P_
7439-95-4 |Magnesium 1100{” P_
7439-96-5 |Mang 39S P_
7439-97-6 |Mercury 0.16|T v
7440-02-0 |Nickel 5.1|B P_
7440-09-7 (Potassium 618|B P_
7782-49-2 |Selenium_ 0.54|U|_N___|P_
7440-22-4 |Silver___ 0.20|U P_
7440-23-5 |Sodium 281|B P_
7440~28-0 |Thallium_ 0.57|U P_
7440-62-2 |Vanadium_ 20.6 P_
7440-66-6 |Zinc 26.3 P_
cyanide - NR

Color Before: BROWN _Clarity Before: Texture: MEDIUM

Color After: YELLOW____ Clarity After: Artifacts:

Comments:

FORM I -~ IN ILMO03.0
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INORGANIC SDG 312471

U.S. EPA - CLP

1 o EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

SRBA-C4-2
Lab Name: COMPUCHEM_ ENV. CORP. Contract: SW-846

Lab Code: COMPU_ Case No.: 50093_ SAS No.: SDG No.: 312471
Matrix (soil/water): SOIL_ Lab Sample ID: 748447
Lavel (low/med): Low__ Date Received: 08/17/9S
% Solids: _67.7
Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C| Q M

7429-90-5 |Aluminum_ 7530|_ P_

7440-36-0 |Antimony_ 0.31|B| ] P_

7440-38-2 |Arsenic__ 0.54|B| ] P_

7440-39-3 |Barium 66.2 P_

7440-41-7 |Berylllum 0.58|B P_

7440-43-9 |Cadmium 0.07|U| N P_

7440-70-2 |Calcium 589|B P_

7440-47-3 |Chromium_ 16.6 P_

7440-48-4 |Cobalt 5.9|B P_

7440-50-8 |Copper, 7.2|_ P_

7439-89-6 |Iron 12400 _ P_

7439-92-1 |Lead 6.9 _ P_

7439-95-4 qunu!\ll 1160 P_

7439-96-5 |Manganese 345 P_

7439-97-6 |Mercury. 0.15|0 cv

7440-02-0 |Nickel 5.1|B P_

7440-09-7 |PotassIum 624|B P_

7782-49-2 |Selenium_ 0.97|_|_N__|p_

7440-22-4 |Silver 0.09|1T| — —|p_

7440-23-5 |Sodium 267|B P_

7440-28-0 |Thallium 0.53|U P_

7440-62-2 |Vanadium_ 24.1f P_

7440-66-6 |zZinc ‘ 28.4( P_

Cyanide - NR
Color Before: BROWN _Clarity Before: Texture: MEDIUM
Color After: YELLOW, Clarity After: Artifacts:
Comments:
FORM I - IN ILM03.0



1D

ORGANOCHLORINE PESTICIDES AND PCBs ANALYSIS DATA SHEET

Lab Name : COMPUCHEM, RTP Contract:3817

SAMPLE NO.

SRBA-CO-1

Lab Code: COMPU Case No.: 31247 SAS No.: 081695 SDG No.: 00014
Lab Sample ID: 748524

Matrix: (soil/water)SQIL

Sample wt/vol: 30.10(g/ml)g

% Moisture: 3§ decanted: (Y/N)N
Extraction: (SepF/Cont/Sonc) SONC
Concentrated Extract Volume: 2000 (ulL)

Injection Volume: 2,0 (uL)

Lab File ID:

Date Received: 08/17/95
Date Extracted:08/19/95
Date Analyzed: 08/24/95

Dilution Factor: )

GPC Cleanup: (Y/N)N pH:6.8 Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg)UG/KG Q
58-89-9--------- gamma-BHC (Lindane) 0.78|0
76-44-8---~=vv-~ Heptachlor, 0.0371JP
309-00-2-----=== Aldrin 0.080(JBP
959-98-8-n-=n--mn Endosulfan I 0.12|JBP
60-57-1-~--~ -Dieldrin 1.2|0
33213-65-9--~-=-= Endosulfan II 0,38|JP
§0-29-3----co-uo 4,4’ -DDT 0.401Jp
T2-43-5---cew-n- Methoxychlor 1.2|BJP
319-84-6--=--=-==- alpha-BHC 0,12(JBP
319-85-7-======-= beta-BHC 0.14|JP
319-86-8-------- delta-BHC JB
1024-57-3--=~-~~ Heptachlor epoxide 9.017|JP
72-55-9+~mmcm-na 4,4’ -DDE JRP
72-20-8--------- Endrin Q.089|JP
72-54-8-----=unn 4,4’ -DDD, 2.7|m
7421-93-4-===--- Endrin aldehyde 0,23 |JP
1031-07-8~-~===~- Endosulfan sulfate 9.26|JR
11096-82-5------~ Arocloxr-1260 16|0
12674-11-2--=--~ Aroclor-1016 16{U
11104-28-2------ Aroclor-1221 16|10
11141-16-5-~---- Aroclor-1232 16 |0
53469-21-9------ Aroclor-1242 _16{U
12672-29-6------ Aroclor-1248 16T
11097-69-1-----~ Aroclor-1254 16 |0_
800.-35-2------- Toxaphene 281U
57-74-9---------~ Chlordane (Technical) 3.110
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1D
ORGANOCHLORINE PESTICIDES AND PCBs ANALYSIS DATA SHEET

Lab Name:COMPUCHEM.RTP

Contract:3817

Lab Code: Case No.: 31247 SAS No.:

Matrix: (soil/water)SQIL
Sample wt/vol: 30.00(g/ml)G
% Moisture: 24 decanted: (Y/N)N

Extraction: (SepF/Cont/Sonc) SONC
Concentrated Extract Volume: 2000 (uL) -

Injection Volume: 2,0 (ulL)

SAMPLE NO.

SRBA-C2-1

SDG No.: 00014
Lab Sample ID: 748527
Lab File ID:
Date Received: 08/17/95
Date Extracted:Q8/19/95
Date Analyzed: 08/24/9S5
Dilution Factor: 1

GPC Cleanup: (Y/N)N pH:6.0 Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS:

CAS NO. COMPOUND - (ug/L or ug/Kg) UG/KG Q
58-89-9---==cc-= gamma-BHC (Lindane) -0.6610 '
76-44-8--------- Heptachlor. 0.661U
309-00-2----=--- Aldrin 0.0081|JBP _
959-98-8-==---=- Endosulfan I 0,.32|JBP
60-57-1-- -Dieldrin 0,991y |
33213-65-9------Endosulfan II 0.64(JP
50-29-3-c==~=ceu 4,4’ -DDT, 0.13|Jp
72-43-5---=~=-=- Methoxychlor, 0.32|BJP
319-84-6---~---= alpha-BHC 0.13|JBP
319-85-7--===--- beta-BHC, 0.64|T
319-86-8~-=-=--~- delta-BHC 0.66|0 |
1024-57-3~-~~--~ Heptachlor epoxide 0,.049|JP
72-55-9~~-cccee- 4,4’ -DDE 0.20]JB
72-20-8--------- Endrin 0,069|JP
72-54-8-=-==--n= 4,4’ -DDD, alg
7421-93-4------- Endrin aldehyde 0.18lJp
1031-07-8~--=---~ Endosulfan sulfate 0.32|JP
11096-82-5------Aroclor-1260 13|10
12674-11-2 Aroclor-1016 1310
11104-28-2------Aroclor-1221 13|80
11141-16-5------ Aroclor-1232 13|10
53469-21-9---~~- Aroclor-1242 3|U
12672-29-6----<-- Aroclor-1248 13|10
11097-69-1-=----- Aroclor-1254 13|lg
8001-35-2~~~~--- Toxaphene 13|10
57-74-9----~=--- Chlordane (Technical) 2.61C
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1D
ORGANOCHLORINE PESTICIDES AND PCBs ANALYSIS DATA SHEET

Lab Name : COMPUCHEM, RTP

Lab Code: Case No.: 31247 SAS No.:

Matrix:

Sample

(soil/water) SO1L
wt/vol: 30,20(g/ml)G

% Moisture: 21 decanted: (Y/N)N

Extraction: (SepF/Cont/Sonc) SONC

Concentrated Extract Volume: 2000 (uL)

Injection Volume: 2,0 (uL)

Contract:3817

SRBA-C3-1

SDG No.: 00014
Lab Sample ID: 748528
Lab File ID:
Date Received: 08/17/95
Date Extracted:08/19/95
Date Analyzed: 08/24/95
Dilution Factor: 1

GPC Cleanup: (Y/N)N pH:6.5 Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg)UG/KG Q
58-89-9-----ceu- gamma-BHC (Lindane) 9.63|0
76-44-8-~---<---=- Heptachlor, 0.63|0 |
309-00-2-------- Aldrin 0.049|JBP
959-98-8---=euu= Endosulfan I 0.25|JBP
60-57-1-==--mou-- Dieldrin 0,940
33213-65-9-~---- Endosulfan II 210
50-29-3---c----- 4,4’ -DDT. 2.2
72-43-5-ccccce-o Methoxychlor, 0.63|JBP
319-84-6--~=---- alpha-BHC 0.12|JBP
319-85-7-~-=c-e~ beta-BHC. 0.63|0
319-86-8----=--- delta-BHC 0.63|0
1024-57-3--~-==- Heptachlor epoxide 0, JP
72-55-9----e-u-- 4,4’ -DDE 2.2/ |
72-20-8---=c-nun Endrin 1.6{0
72-54-8-~~-cc-u- 4,4’ -DDD 2.2|19
7421-93-4-- Endrin aldehyde 0.63|0
1031-07-8- Endosulfan sulfate 1.6|0
11096-82-5------ Aroclor-1260 13|49
12674-11-2----=-- Aroclor-1016 13|10
11104-28-2-----~ Aroclcr-1221 ol
11141-16-5------ Aroclor-1232 o
53469-21-9~----- Aroclor-1242 o
12672-29-6------ Aroclor-1248 jo .
11097-69-1------ Aroclor-1254 3|0
8001-35-2------- Toxaphene 3|0
57-74-9--------- Chlordane (Technical) 2.5|U




ip
ORGANOCHLORINE PESTICIDES AND PCBs ANALYSIS DATA SHEET

Lab Name:COMPUCHEM, RTP Contract:3817
Lab Code: COMPU Casge No.: 31247 SAS No.:

Matrix: {(soil/water)SQIL

Sample wt/vol: 30.00(g/ml)G

% Moisture: 27 decanted: (Y/N)N
Extraction: (SepF/Cont/Sonc) SONC
Concentrated Extract Volume: 2000 (uL)

Injection Volume: 2,0 (uL)

SRBA-C4-1
SDG No.: Q0014
Lab Sample ID: 748529

Lab File ID:

Date Received: m
Date Extracted:08/19/95
Date Analyzed: Q8/24/95

Dilution Factor: L

GPC Cleanup: (Y/N)N PH:6.1 Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg)UG/KG Q
58-89-9-----c-=-- gamma-BHC (Lindane) 0.68|0
76-44-8--<cvecens Heptachlor, 0,086 |JB
309-00-2---===-- Aldrin 0.68|T
959-98-8--=v-mu- Endogulfan I 0.42|JPR
60-57-1-=-ccema- Dieldrin 0.331JP
33213-65-9---«=~~ Endosulfan II 2.410
50-29-3~cccccca- 4,4’ -DDT 0.201JP
72-43~5-ccwccenasq Methoxychlor 0.66|JPB
319-84-6-~=-~=~~ alpha-BHC 0.099|JPB
319-85-T----ceu- beta-BHC 0.083!IP
319-86-8--=-~-v= delta~-BHC 0,086 |.JP
1024-57-3«~wwen- Heptachlor epoxide 0.099|JP
72-55-9~--ewcenm 4,4'-DDE 0.13|JPB
72-20-8-~=-~ev=u- Endrin JIP ]
72-54-8----e-uem 4,4’ -DDD, 0.055|7p
7421-93-4-------Endrin aldehyde 0.10|JPp
1031-07-8-~ --Endosulfan sulfate 0.41|JP
11096-82-5--~-~- Aroclor-1260, 1410
12674-11-2~~-~==~ Aroclor-1016 140
11104-28-2-ccwwe Aroclor-1221 1410
11141-16~S~wew-u Aroclor-1232 —24i0
53469-21-~9--~=~= Aroclor-1242 41T
12672-29-6------ Aroclor-1248 24|
11097-69-1------Aroclor-1254 —14|0
8001-35-2-------Toxaphene 1410
57-74-9--cvevcun Chlordane (Technical) 2,210
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iB SAMPLE NC.
SEMIVOLATILE CRGANICS ANALYSIS DATA SHEET

SRBA-CO-1
Lab Name: COMPUCHEM ENV. CORP. Contract: 500935
Lab Code: COMPU Case No.: 21247 SAS No.: SDG No.: 00002
Matrix: (soil/water} SOIL Lab Sample ID: 748437
Sample wc/vol: 30.0 (g/mL) G Lab File ID: GHO48437A15.D
Level: (low/med) LowW Date Received: 08/17/95
% Moisture: 36 decanted: (Y/N) N Date Extracted:08/21/95
Concentrated Extract Volume: 1000 (uL) Date Analyzed: 08/23/95
Injection Volume: 1.0{uL} Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 5.8
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q
108-95~2+~~----~ Phenol 89%0|u
111-44-4-------~ Bis(2-chioroethyl)ether s20|U
95-57-8-=-=-=-=-- 2-Chloroohenol 980 |U
541-73-1l----=-=-- 1,3-Dichlorcbenzene | 800|U0
106-46-7----=-~-~- 1.4-Dichlorcbenzene 810|0
100-51-6-------- Benzyl Alcohol | 860|U
95-50-1--==--=-- 1, 2-Dichlorcbenzene 920juU
95-48-7-<~--===~ 2-Methylphenol 1000{U
39638-32-9-----~ bis (2-Chloroiscpropyl) echer 1000{U
106-44-5-------- 4-Methylphenol | 2000{0
621-64-T-==~~--= N-Ni:roso-di-N-propyIamne__ 950|U
67-72-1--=-=-n-= Hexachloroethane | 940|U
98-95-3----=-=-- Nitrobenzene ) 110010
78-59-1-ccec-ve- Isophorone 1100|U
88-75-5-~--~----=~ 2-Nitrophenol 970U
105-67-9-----~-- 2.4-Dime:hylpm1 ] 950|U
65-85-0~--- --Benzoic Acid 300010
111-91-1--------Bis (2-chloroethoxy) methane | 1000{U
120-83«2~~-----~ 2,4-Dichlorophenol 860|U
120-82-1--~----- 1,2,4-Trichlorcbenzene 860|U
91-20-3-cecm--u- Naphthalene 1000{U
106-47-8-~-----~ 4-Chlorcaniline 1100}U
87-68-3--------- Hexachlorobutadiene 1 880{U
59-50-7----=v=--=- 4-Chloro-3-methylphenol 12000
91-57-6-- --2-Methylnaphthalene 1 1300jU
77-47-4-~ --Hexachlorocyclopentadiene 10000
88-06-2--~------ 2,4,6-Trichlorophenocl 20001iU
95-95-4~~wmm-n 2,4,5-Trichlorophenol 200040
91-58-7--------- 2-Chloronaphthalene | 1500{U
88-74-4-------~- 2-Nitroaniline 1700{U
131-11-3-------- Dimetnyiphthalate 1500|U
606-20-2-------- 2,6-Dinitrotoluene 12000
208-96-8--~v-=-- Acenapnhthyiene 10001U
TORM I SV-:




ic SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SRBA-CO -1
Lab Name: COMPUCHEM ENV. CORP. Contract: 500935
Lab Code: COMPU Case No.: 31247 SAS No.: SDG No.: 00002
Matrix: (soil/water) SOIL Lab Sample ID: 748437
Sample wt/vol: 30.0 (g/mL) G Lab File ID: GH048437A15.D
Level: (low/med) oW Date Received: 08/17/95
¥ Moisture: 36 decanted: (Y/N) N Date Extracted:08/21/95
Concentraced Extract Volume: 1000 {uL) Date Analyzed: 08/23/95
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N} N pH: 6.8
CONCENTRATION UNITS:
CAS NO. CCOMPOUND (ug/L or ug/Kg) UG/KG Q
99-09-2~-~e-v-un -Nitroaniline 1100|U
83-32-~ Acenaphthene 1000|U
51-28-5---=--=-u 2.4-Dinitropm1 2700|0
100-02 rophenol 7000}0
121-14-2-- -2, A-Dimcrotque.ne 10000
132-64-9-----=~- Dibenzofuran 1100|U
84-66-2--------- Diethylphthalate 1 60|BJ
7005-72-3-~----- 4-Chlorophenyl -phenylether s¢olo
86-73-T-cvv-van-- Fluorene 1100|0
100-01-6-----=-- 4-Nitrcaniline | 1700|{U
534-52-1-------- 4,6-Dinitro-2-mechylphenol _ 2800|U
86-30-6-couocann N-Nitrosodiphenylamine (1)__ 22000
101-55-3~vcccun- 4-Bromophenyl -phenylether 1200{U
118-74-1--~~---~ Hexachlorobenzene 1200{U
87-86-5-----~--- Pentachlorophenol | 2200{U
85-01-8-- -Phenanchrene 970U
120-12-7- -Anthracene 1200|0
84-74-2--~~~ --Di-n-butylphthalate 1200|0
206-44-0--------Fluoranthene 1400]U
129-00-0~~-~=~-~~ 1100|U
85-68-7----- --Buty: Iphthalate 1100|U
117-81-7-«------bis(2- eChIlhuyl)PhtEI 1200{U
91-94-1----- --3,3' -Di 780U
56-55-3--=-- Benzo (a) Anthracene 1000|U
218-01-9----+-~-Chrysene 840|U0
117-84-0--------Di-n-octyipnhthalate 750{U
205-99~2~-------Benzo(b) fluoranchene 1200{U0
207-08-9--------Benzo(k) fluoranchene -~ 970{U
50-32-8-~--~ -3enzo {(a) pyrene | 1000|U
193-39-5----~ --L'tdeno(l 2,3-c, 37 720|U
53-70~3+---- --Dibenzoia,h) anthracene | 670|U
191-24-2-~=e---= Benzoig,h,i)perylene 970|U

(1) - Cannot be separated_ from Diphenylamine

TORM I SV-2

9



iF
SEMIVOLATILE ORGANICS ANALYSIS DATA
TENTATIVELY IDENTIFIED

Lab Name: COMPUCHEM ENV. CORP. Contract:

Lab Code: COMPU Case No.: 31247 SAS No.:

SAMPLE NO.
SHEET

SRBA-CO-~1
500935

SDG No.: 00002

Matrix: (soil/water) SOIL Lab Sample ID: 748437
Sample wt/vol: 30.0 {(g/mL) G Lab File ID: GHO48437A15.D
Level: (low/med) oW Date Received: 08/17/95
¥ Moisture: 36 decanced: (Y/N) N Date Extracted:08/21/9S
Concentrated Extract Yolume: 1000 (uL) Date Analyzed: 08/23/95
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 6.8
CONCENTRATION UNITS:
Number TICs found: S {ug/L or ug/Kg} UG/KG
CAS NUMBER COMPOUND NAME RT EST. QK. Q
1. UNKNOWN 14.42 8101J
2. UNKNOWN 14.61 630|J
3. UNKNOWN 15.35 250|J
4. UNKNCWN ALCOHOL 15.94 690{J
5. UNKNOWN 17.34 22017
-8
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
TORM I S5V-TIC




1B SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SRBA-C2--
Lab Name: COMPUCHEM ENV. CZCRP. Contract: 500935
Lab Code: CoMPU Case No.: 31247 SAS No.: SDG No.: 00002
Matrix: (soil/water) SOIL Lab Sample ID: 748458
Sample wt/vol: 30.0 (g/mL) G Lab File ID: GHO048458A15.D
Level : {low/med) LOW Date Received: 08/17/95
% Moisture: 24 decanted: (Y/N) N Date Extracted:08/21/95
Concentrated Extract Volume: 1000 (uL) Date Analyzed: 08/23/9S
Injection Volume: 1.0{uL} Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 6.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
108-95-2---v-c-~ Phenol 7500
111-44-4--------Bis(2-chloroethyl)echer 78040
95-57-8----~ -~2-Chlorcphenol 830U
541-73-1--------1,3-Dichlorcbenzene ‘ 670U
106-46-7--~-~-~-1,4-Dichlorobenzene 680|U
100-51-6--------Benzyl Alcohol 720|U0
95-50-1-~--- -~1,2-Dichlorcbenzene 780U
95-48-7----- -~2-Methylphenol 860|U
39638-32-~ -bis(z—cilo:oisopropynem_ 860U
106-44-5- -4-Methylphenol 1700|0
621-64-T--=--~~~ N-Nitroso-di-N-propy. Tamine 800U
67-72-1-~-s--=--- Hexachloroethane ==~ 790|U
98-95-3-cccmonnn Nitrobenzene 8s0iju
78-59-1l-cccccmen Isophorone 89%0j|u
88-75-5«~-cceuun 2-Nitrophenol 820|U
105-67-9-=-cwn-e 2,4-Dimethylphencl 800|U
65-85-0----=---- Benzoic Acid 2500{U
111-91-1---=---- Bis (2-chloroethoxy)me EE 880{U
120-83-2---vc--= 2,4-Dichlorophenol ==~ 720|U
120-82-1----=---- 1,2,4-Trichlorcbenzene_ | 720|U
91-20~3-~- Naphthalene 870U
106-47-8 4-Chloroaniline | 910|U
87-68-3- --Hexacnlorcbutadiene 740|U
59-50-T7w-mcemmn 4-Chloro-3-mechylphenol | 990{U -
91-57~-6-==cc-mmu 2-Methylnaphthalene 1100{U
7747 -4==cvonome- Hexachlorocyclopentadiene 870|lu
88-06-2--~--=--= 2,4.6-Trichlorophenol | 1700|U
95-95-4---evounn 2,4,5-Trichlorcphenol 1700|U
91-58-T~ecceuuun Z-O'Lloronaphthalene 1300{U
88-74-4-----v~u- 2-Nitroaniline 1400|U
131-11-3-~--veu- Dimechylphthalate 1300{U
606-20-2-+--~-~-~ 2,6-Dinitrotoluene ‘ 990U
208-96-8----~=-= Acenaphthylene - 880|U

TORM I SV-i

293




1C SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SRBA-C2-1
Lab Name: COMPUCHEM ENV. CORP. Contract: 500935
Lab Code: COMPU Case No.: 31247 SAS No.: SDG No.: 00002
Matrix: {(scil/water) SOIL Lab Sample ID: 748458
Sample wct/vol: 30.0 {g/mL} 3 Lab File ID: GH048458A15.D
Level: {low/med) oW Date Received: 08/17/95
% Moisture: 24 decanted: ‘Y/N} N Date Extracted:08/21/95
Concentrated Extract Volume: 1000 (uL) Date Analyzed: 08/23/95
Injection Volume: 1.0{ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 6.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
99-09-2------~--- 3-Nitroaniline 910U
83-32-9- --Acenaphthene a70{u
51-28-5- --2,.4-Dinitrophencl_____ 2200{U
100-02-7--------4-Nitrophenol 5900{U
121-14-2--------2,4-Dinitrotoluens 870U
132-64-9-------- Di.benzofuran 910}U
84-66-2---------Diethylphthalate 950|0
7005-72-3-------4-Chlorophenyl-phenylether _ 790 |U
86-73-7---------Fluorene 910|0
100-01-6~=-~===~=~ 4-Nitrocaniiine 1400 |0
534-52-1--c-an-n= 4,6-Dinitro-2-mechylphenol _ 2400|U
86-30-6---=~-v-~ N-Nitrosodiphenylamine (1) 1800|0
101-55-3-=---0w0- 4-Bromophenyl-phenylether 990 |U
118-74-1-~-===~=-= Hexachlorobenzene 1000|U
87-86-5---~c~---~ Penctachlorophenol 1800{U
85-01-8-ccceecnn Phenanthrene 820|U
120-12-7--~===~~ Anthracene 970]|u
84-74-2-~wemvonn Di-n-butylphthalace 1000{0
206-44-0~----=--- Fluoranthene 12000
129-00-0-------- Pyrene - 960 |0
85-68-T7T--voc-=n= Butylbenzylpnthalate 8’0o
117-81-T--c-=n-~ bis(2-ethylhexyl) Phthalate__ 990 |0
91-94-1---e~n--n-- 3,3’ -Dichlorcbenzidine 660|0
§6-55-3--------- aenzo(a)Am:hracene 870|U
218-01-9--~-v-n-- Chrysene 710U
117-84-0-------- Di-n-octyiphthalate 630|0
205-99-2---~---- Benzo (b) £luoranthene 1000{U .
207-08-9-----=~~ Senzo(k) fluoranthene 820}U
50-32-8-----~--- Benzo(a)pyrene 870U
193-39-5--------~ Indenc(1,2,3-c, 37 610|U
53-70-3--------- Dibenzola, h)anth.racene 570|0
191-24-2-----=-~ Benzo(g,h, i) perylene 820|U

(1) - Cannot be separated f£rom Diphenylamine

FORM I sV-2
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1F SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS
SRBA-C2. 3

Lab Name: COMPUCHEM ENV. CORP. Contract: 500935
Lab Code: COMPU Case No.: 31247 SAS No.: SDG No.: 00002
Matrix: (soil/water} SOIL Lab Sample ID: 748458
Sample wr/vol: 30.0 {g/mL) G Lab File ID: GH048458A15.D
Level: {low/med) LOW Date Received: 08/17/95
& Moisture: 24 decanted: (Y/N} N Date Extracted:08/21/95
Concentrated Extract Volume: 1000 {uL) Date Analyzed: 08/23/9S
Injection Volume: 1.0 (uL} Dilution Factor: 1.0
GPC Cleanup: (Y/N) N oH: 6.0

CONCENTRATION UNITS:
Number TICs found: 1 (ug/L or ug/Kg} UG/KG

CAS NUMBER COMPOUND NAME RT EST. QONC. Q

1. UNKNOWN 15.94 26077

FORM I SV-TIC
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SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: COMPUCHEM ENV. CORP.

SRBA-C3-1

Contract: 500935

Lab Code: COMPU Cape No.: 31247 SAS No.: SDG No.: 00002
Matrix: (soil/water) SOIL Lab Sample ID: 748459
Sample we)vol: 30.0 (g/mL) G Lab File ID: GHO48459A15.D
Level: {low/med) oW Date Received: 08/17/9S
% Moisture: 21 decanted: (Y/N) N Date Extracted:08/21/95
Concentrated Extract Volume: 1000 {(uL) Date Analyzed: 08/23/95
Injection Volume: 1.0 (ul} Dilution Factor: 1.0
GPC Cleanup: {(Y/N} N pH: 6.5
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
108-95-2---=~--- Phenol 720]U0
111-44-4-~------- Bis(2-chloroethyl)ether 750|U
95-57-8---<----- 2-Chlorophenol 800|U
541-73-1---=-~--- 1,3-Dichlorobenzene 650|0
106-46-T7---=-=vu~ 1.4-Dichlorobenzene 660{U
100-51-6-v==---= Benzyl Alcohol 700|U0
95-50-1----we==-- 1, 2-Dichlorobenzene 750{U
95-48-7--<<-n--n 2-Methylphenol 820|U
39638-32-9--~--- bis {2-Chloroisopropyl) ether_ 8s20|u
106-44-5-----~=~- 4-Methylphenol ] 1600|0
621-64-T-=cmmnvn N-Nitroso-di-N-propylamine _ 770|U
67-72-1l-wwremcee Hmchloxoethane 760|U
98-95-3--------~ Nitrobenzene 860U
78-59-1-~ccccwen Isophorone 860|U
88-75-5~+==-cv-~ 2-Nitrophenol 780{U
105-67-9---=~=-~ 2,4-Dimethylphencl 770{U
65-85-0-~cn-cvme Benzoic Acid 2400|U
111-91-1-------- Bis(2-chlorcethoxy) methane 8solu
120-83-2----=-=~ 2,4-Dichlorophenol 700{0
120-82-1-------- 1,2,4-Trichlorobenzene 700{U
91-20-3-----=--- Naphthalene 840{U
106~-47-8----~~-~ 4-Chloroaniline 870U
87-68-3----wr--- Hexachlorcbutadiene 710U
59-50+T--cnnou-- 4-Chloro-3-mechylphenol 950|U
91-57-6-~-==r--= 2-Methylnaphthalene 1100|U
T77-47-4--------~ Hexachlorocyclopentadiene 840|U
88-06-2--=~-=----- 2,4,6-Trichlorophencl 1600{U
95-95-4----~-u-- 2,4,5-Trichlorophenol 1600|U
91-58-T-=-acncmv- 2—Chloronaphthalene 1200|U
88-74-4--------- 2-Nitroaniline 1400|U
131-11-3----cnn- Dimethylphthalate 1200}U
606-20-2-«--cc- 2,6-Dinitrotoluene 950|U
208-96-8-----~-~ Acenaphthylene 850|U

FORM I SV-1i
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ic SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SRBA-C2-2
Lab Name: COMPUCHEM ENV. CORP. Concract: 500935
Lab Code: COMPU Case No.: 31247 SAS No.: SDG No.: 00002
Matrix: (soil/water) SOIL Lab Sample ID: 748459
Sample wt/vol: 30.0 (g/mL) G Lab File ID: GHO48459A15.D
Level: {low/med!} Low Date Received: 08/17/95
¥ Moisture: 21 decanted: (Y/N) N Date Extracted:08/21/95
Concentrated Extract Volume: 1000 {uL) Date Analyzed: 08/23/95
Injection Volume: 1.0(uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N} N pH: 6.5
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
870{U
840U
2200(0
57000
840]U
132-64+9-~cveonn Dibenzofuran © 870{0
84-66-2--«~----- Diethylphthalat 910{U
7005-72-3-====== 4-Chlorophenyl m 760{U
86-73-Tccvvcenan Fluorene 870U
100~01-6~~---~-~ 4-Nitroaniline 1400{U0
534-52-1- --4,6-Dinitro-2 -methylphenol 2300|U
86-30-6--~ --N-Nitrosodiphenylamine (1)__ 1800|U
101-56-3-cceam=- 4-Bromophenyl -phenylether 950{Uu
118-74-1-c=m==u" Hexachloxobenzene 970{U
87-86-5--~~ccoaa Pentachlorophenol 18000
85-01-8--------- Phenanthrene | 780|U
120-12-7-+~=~e-- Anthracene 940|U
84-74-2-~~-cou-~ Di-n-butylphchalate 970|U
206-44-0----e==- Fluoranthene 12000
129-00~0~vecewunn Pyrene s20{u
85-68«T---cocwas Butylbenzylphthalate | 860U
117-81-7-----~--big{2- e:hylhaqu)?hcm.a_ 950|U
91-94~1-- 3,3’ -Dichlorcbenzidine | 630|U
56-55-3-~-~ Benzo (a) Anthracene | 8400
218-01-9-~~meemm Chrysene - 680|U
117-84-0--c~cem~- Di-n-octylphthalace | 610|0
205~99~-Z--c-mnus Senzo (b) fluoranthene 970U
207-08-5«~----w- Senzo ik} fluoranchene 7800
50-32-8----=v--- Senzo{a)pyrene | 840U
193-39-5-cececc- Indenoi(1,2,3-c, 33 s80|u
5§3-70-3---------Dibenzo(a, h)anth.racene | 540{U
191-24-2-~-camn" 3enzog, h, i) perylene | 780|U

{1) - Cannot be separated from Diphenylamine
FORM | SV-2

297




iF SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

SRBA-C3-1 |

Lab Name: COMPUCHEM ENV. CORP. Contract: 500935

Lab Code: COMPU Case No.: 21247 SAS No.: SDG No.: 00002
Matrix: (soil/water) SOIL Lab Sample ID: 748459
Sample wr/vol: 30.0 (g/mL)} 3 Lab File ID: GHO48459A15.D
Level : (low/med) oW Date Received: 08/17/95

% Moisture: 21 decanted: (Y/N) N Date Extracted:08/21/95
Concentrated Extract Volume: 1000 (uL) Date Analyzed: 08/23/95

Injecticn Volume: 1.0 {uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N DH: 6.5

ON UNITS:

CONCENTRATI
Number TICs found: 2 (ug/L or ug/Kg) UG/KG

CAS NUMBER

COMPOUND NAME RT

EST. CONC.

1.
2.

15.40
15.94

200
130

3.
4.
5.
6.

FORM I SV-TIC



1B SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SRBA-C4 -1
Lab Name: COMPUCHEM ENV. CORP. Contract: 50093S
Lab Code: COMPU Case No.: 31247 SAS No.: SDG No.: 00002
Matrix: (soil/water) SOIL Lab Sample ID: 748465
Sample wt/vol: 30.0 (g/mL) G Lab File ID: GHO048465A15.D
Level: (low/med) LOW Date Received: 08/17/95
¥ Moisture: 27 decanted: {(Y/N) N Date Extracted:08/21/95
Concentrated Extract Volume: 1000 (uL) Date Analyzed: 08/23/9S
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 6.1
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
108-95-2«===--=- Phenol 780{U
111-44-4---~~-~-- Bis{2-chlorcethyliether | 810U
98-57-8---s-ccun 2-Chlorophenol 860{U
$41-73-1---nov-- 1,3-Dichlorvbenzene 700{U
106-46-7-==cmoen 1,4-Dichlorobenzene | 71040
100-51-6 -Benzyl Alcohol 75010
95-50-1- -1,2-Dichlorobenzene 8100
95-48-T-=u-= -=-=2-Methylphenol — 8s0|{U
39638-32-9---~-~ bis(2- Q\lomxsopropyﬂem 890U
106-44-5-----=u= 4-Methylphenol | 1800}jU
621-64-7-~~-ae== N-Nitroso-di-N-propylamine 840|U
67~T2-1~vccennms Hexachlorcethane = 820{uU
98-~95-3-=cw-wmm- Nitrobenzene | 930U
78-59-1l-a-cocen= Isophorone 930|U
88-75~5~2ncccenn 2-Nitrophenol 850]U
108-67-9--~==e-~ 2,4~ Dxmethylpﬁn_o'I 840|U
65-85-0---c-cen- Benzoic Acid 2600|U
111-91-1--==vu=- Bis(2-chloroethoxylmethane 920|0
120-83-2-+~~-~-- 2,4-Dichlorophenol 750|0
120-83-1-~---~-~ 1,2,4-Trichlorobenzene 750{U0
91-20-3--=veeemm Nlﬁ'u:hll 900|U
106-47-8-------~ 4-Chlorcaniline | 950|U
87-68-3-cnecaunn Hexachlorobutadiene 7700
59+50~T-~occanen 4-Chloro-3-methylphencl 1000|U
91-57-6---~-eom—— 2-Methylnaphthalene 1200i0
T AT SERTLELE) Hexachlorocyclopentadiene 900{U
88~06-2---connm- 2,4,6-Trichlorophenol | 1800|U
95-95-4--cc-u-n- 2,4,5-Trichlorophenol 1800|U
91-58-7- -2-Chloronaphthalene 1300|0
88-74-4- -2-Nitrcaniline 15000
131-11-3----- -Dimechylphchalate 1300|U
606-20-2~---~--=~~ 2,6-Dinicrotoluene | 1000|U
208-96-8~----~~~~ Acenaphthylene s20|v
FORM I s5V-1
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ic SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

. SRBA-C4-1
Lab Name: COMPUCHEM ENV. CORP. Contract: 500935

Lab Code: COMPU Case No.: 31247 SAS No.: SDG No.: 00002
Matrix: (soil/water) SOIL Lab Sample ID: 748465
Sample wt/vol: 30.0 (g/mL)} G Lab File ID: GHO48465A15.D
Level: (low/med) LOW Date Received: 08/17/95
¥ Moisture: 27 decanted: ‘Y/N}) N Date Extracted:08/21/95
Concentrated Extract Volume: 1000 {uL} Date Analyzed: 08/23/95
Injection Volume: 1.0{uL} Dilution Factor: 1.0 °
GPC Cleanup: (Y/N) N pH: 6.1

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
99-09-2--~~-mw=- 3-Nicroaniline == 950{U
83-32-9-~cemenn- Acenaphthene 900U
51-28-5----=~=~~ 2,4-Dinitrophencl | 2300{0
100-02-7-===ve=~ 4-~Nitrophenol 6200{U
121-14-2-----~-- 2,4-Dinitrotoluens 900{U
Dibenzofuran 950{U
9900
820U
950|U

‘ 1500|U
534-52-1----c-o= 4,6-Dinitro-2-mechylphenol 2500|U
86-30-6-~-~cn=-= N-Nitrosodiphenylamine (1)__ 1900|U
101-55-3~----=-~ 4-Bromophenyl -phenylether 100010
118-74-1l~c~~-wrw-= Mcglhgml ] 1100{U
87-86-5-~-~~ec~-- Penta oropheno. 19000
85-01-8--~---v-o Phananchrene | 850{U
120-12-7-===-cux Anthracene 1000|U
84-74-2-~cccenaos Di-n-butylphthalace 1100{0
206-44-0-~~====s Fluoranthene | 1300{0
129-00-0--~~-e~= Pyrene 1000|0
85-68-7-~ U
117-81-7 . J
91-94~-1-- --3,3’ -Dichlorcbenzidine | 680|U
56-55-3-+~v---- Senzo (a) Anthracene | 900U
218-01-9~---eu-=- Chrysene 740U
117-84-0--===v=~ Di-n-octyfﬁhthnlau 660|U
205-99-2-~~=~wn- Benzo (b) £luoranthene 1100|U
207-08-9-~~-=--- Benzoik) fluoranthene 850|uU
50-32-8--------- Benzo{a)pyrene 90010
193-39-5-+~eewan Indeno(l,.2,3-c,d) pyrens | 630]0
53+70+3cecvcnenen Dibenzo(a, h)an:hracem 5900
191-24~2--va~~=~ Benzoig,h, iiperylens | 850{U

(1) - Cannot be separated Zrom Diphenylamine
TORM I 5V-2



1F SAMPLE NO.
SEMIVOLATILE CRGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

SRBA-C4 -2
Lab Name: COMPUCHEM ENV. CORP. Contract: 500935
Lab Code: COMPU Case No.: 31247 SAS No.: ' SDG No.: 00002
Matrix: (soil/water) SOIL Lab Sample ID: 748465
Sample wt/vol: 30.0 (g/mL) G Lab File ID: GHO048465A15.D
Level: (low/med)  LOW Date Received: 08/17/95
& Moisture: 27 decanted: (Y/N) N Date Extracted:08/21/95
Concentrated Extract Volume: 1000 {ul.) Date Analyzed: 08/23/95
Injection Volume: 1.0(ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 6.1

CONCENTRATION UNITS:
Number TICs found: 1 (ug/L or ug/Kg) UG/KG

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. TNKNOWN 15.94 520|J

FORM I SV-TIC
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Date: 29-Aug-93

RADIOMETRIC ANALYSIS RESULTS

Lab Name: CompuChem Eavironmental Corporation

Analytical Method: Gamma Spectroscopy

07

CaseNo. 31247
SDG No.
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Appendix A.

Data Summary Sheets
{Prom EN-GH)

REPORT ON THE SAMPLING of the
RIVER OXBOW SEDIMENT of the )
SAVANNAH RIVER BELOW AUGUSTA ENVIRONMENTAL RESTORATION PROJECT.
At Fiat Ditch Point, Mile 29 and Hickory Bend, Mile 28
16 August 1995
Participants: Eric Halpin, Gus Anderson. Danny Hewilt, Franz Froeiicher, PhD

Namative:  The team left the Savannah District offices at 0730 on 8/18/85. The day was sunny
and temperatures the entire day ranged in the high 90s® (F) and the humiiity was near 90%.

After gathering our equipment, the sampiing team made their way to Ebenezer Landing
on the Savannah River and launched the boat from which the sampling was to be done. After
reconnoitering the two abandoned oxbows. we startad sampling at 1045 at Hickory Bend (Bend
#3) and in the afternoon moved on to sampie Flat Ditch Bend (Bend # 4).

From the start, some difficuity sampiing the underwater sediments was encountered.
The PVC pipe, which were used to collect sampies, wes driven up 1o 5 ft into the sediment under
1 to 3 feet of flowing water. The difficuity wes in the retrieval of the full core barrel.
to maintain suction on the pipe and simuitaneously pulling the pipe out of the quite Bquid
sediment was arduous and caused occasional lass of some of the core, however techniques
improved as sampiing continued. It was both necessary and desirable to take many small
samples and combine them in a plastic wash tub which was brought for the purposs. Thus alt
sampies taken during the entire day were composites. The total was 4 composite, but discrete,
sampies. The sampies were ail of good quality and are considered representative of their
respective sediment types and sampiing venues.

As each sediment core was placed in the tub, the sediment was scanned with a Geiger-
Mueiier Courtter, after resetting and zeroing, to ascertain if any radioactivity was present. No
sediment or any other object, such as peat, twigs or rootiets, or any other organic or mineral
matter, showed any radicactivity sbove

in each oxbow two composite sampies were taken: 1) river floor or bottom sediment and
2) bank sediment. The first type, designated C1 and C3, wers river floor sediment sampies and
the second, designated C2 and C4, were bank sediment sampies. The sampling task was
finished by 1530. The sampie coolers were re-iced and the QC and sampiles were sent 10
CompuChem in Ressarch Triangie Park, NC. QA samples were sent to SAD Laborstories in
Mavrietta, GA. Sampies were dispatched via UPS by 1700 on 8/18/95,

Sampie identification:
SRBA-C1-1 8270/8060 Semi-volatile S/BNA /p
SRBA-C1-2 TAL Metais

SRBA-C2-1 8270/8080 Semi-voistile /BNA /p

Two each, QA {CO2-QA) and QC (CO2-QC) sampies were taken from site C3 and marked SRBA-CO-1
{8270) snd 2 (TAL Metais)

SRBA-C3-2 TAL Metsis

SRBA-C3-3 Radiological

SRBA-C4-1 82T0/8080 Semi-voistile /BNA

SRBA-C4-2 TAL Metais

SRBA-C4-3 Radiological

Signed,

Dr. Franz Froelicher, Chemist
HTRW Section, Savannah District, U. S. Army Cormps of Engineers
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Table 1

Lower Savannah River Chemical Data

Saoils
2080 TESTMETHOD: .. I USRS NIV B DR S
e o = P1B (o 20) c3 2]
jas C2-1 jor C3-1 wCl b b =
<onre [<aee e 2
as s <27 e |
<9 <094 033 660
130 <22 a2 0 -
<23 <22 [<g.035% o
I <22 o 13¢ =
a3 [<02s¢ <042¢ 1000
[a.se <22 EX] oo
<03 <13 [@ae )
[0 <16 osice 10008
[<a1e® <063 e 10008
<s6 <6 <306* e T
[asr ™ |aame ’ 1630
i <0.13% (<099 660 B
[<ass o6 <0081 e
[<0.66 <063 <0.083¢ R
j<s6 <e3 <8 T e
<432 a6 <06 10008
<13 <13 s T ieew
[ Arecior-1240 <6 <13 <13 T see below
| Areckor-1016 <16 <13 <13 <14 |see below
Arecler-1221 <te <13 <13 <14 ___|see below
Arector-1232 T e <13 <13 < |7 T [see below
Areclor- 1242 s <13 <13 e 