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This report of the Coordinating Committee for the

Pascagoula River Comprehensive Basin Study was prepared

at field level and presents a proposed plan for the de-

velopment and management of the water and related land

resources of the Pascagoula River Basin. This report

is subjec t to review by the interested Federal agencies
at the depar tmental level , by the Governors of the af-

fec ted States , and by the Water Resources Council prior

to its transmittal to the President of the United States

for his review and ultimate transmittal to the Congress

for its consideration in authorizing Federal participa-

tion in implementing the plan .
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This report presents the consolidated results of the comprehen-
sive study of the wa ter and rela ted land resources of the Pascagoula
River Basin. The basic objective was the formulation of a plan of
developmen t to prov ide the bes t use , or combination of uses , of these
resources to meet the foreseeable short- and long-term needs. ~equire-
ments were based on a projection of the basin economy to the years
1980 and 2015. “

‘The principal needs are for flood protection, water quality con-
trol, municipal and industrial water supply, recreation, fish and
wildlife enhancement, and agricultural land and water management. The
most practicable means to provide for these and other needs of the
basin is through a comprehensive plan of structural and nonstructural
measures. -

Structuta4 measures are divided into two categories:

• The early-action program, consisting of those projects found
necessary to meet immediate and near future needs of the basin and to
be economically feasible for construction within the next 10 to 15
years.

• The framework for future planning, consisting of those prolecrs
that are not economically feasible for construction in the next 10 to
15 years but which could help meet future needs of the basin and are
potentiall y feasible for development or are strongly supported by
local interests.

Nonstructural measures include:

• Land treatment and critical land area qtabilization measures.

• Management programs for conh~rol1ing and regulating the economic
use and development of flood plains and for reducing flood losses to
existing developments in areas where flood control is not economically
feasible.

• Continuation and acceleration of current land management and
conservation programs.

• Maintenance of an adequate water hygiene program by the States.

• Preservation of streams or stream reaches as free-flowing
float-fishing streams.

I ’• I
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• Protection of valuable estuarine habitat areas through pollu-
tion control and operation of reservoir projects to prevent adverse
changes in stream discharges.

• Establishment of a refuge for the preservation and possible
increase of a remnant flock of the Florida sandhill crane.

• Acquisition or lease of wildlife habitat acres for addition
to the present basin wildlife management program.

• Preservation of areas of unique natural beauty and historical
Mid scientific interest.

• Maintenance of open space, green space , and wild areas of
rivers, lakes , beaches and related land areas.

• Requirements for maximum practicable treatment of all wastes
entering the basin ’s streams.

The early-action program includes 11 multiple-purpose reservoirs,
17 upstream watershed projects, and stabilization of critical land
areas throughout the basin. Within the 17 upstream watershed projects
there are 133 floodwater retarding structures, 20 multiple-purpose
structures, 852 miles of channel improvement, and land treatment
measures for watershed protection. The total cost of the program is
estimated at $193,129,000, including $24,101,000 for land treatment
and stabilization of critical land areas. Excluding land treatment
and stabilization of critical land areas, annual charges are $7 ,027,000
and annual benefits are $18,406,000, giving an overall benefit-to-cost
ratio of 2.6.

The framework for future planning includes 11 multiple-purpose
reservoirs, 30 upstream watershed projects including 10 multiple-
purpose structures, and a barge navigation project.

The Coordinating Coninittee reconinends:

1. That the comprehensive plan of structural and nonstructural
measures be adopted as the bas ic pla n for development and benef icial
use of the water and related land resources of the Pascagoula River
Basin.

2. That the early-action program be implemented as follows :

a. That authorization by the Congress for reservoirs desig-
na ted as Taylor av ille , Bovie, Misc and H ar les ton be sought by the
Corp s of Eng ineers. Estimated total costs for construction are
$121,647,000 ; annual charge e, $4,750 ,000; and annual benefits,
$14,482,000. The benefit-to-coat ratio is 3.0.

- 
(S

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~: - -



r —-
~~~~~~~~

——-
~~~~~~~~~~~~~~

— - - ‘--‘--
~~

- —-——— - — -- —
~~

— -- -- -- -— .-----— ---—- -- - - -
•~~~ • • .

~~~~~~ • -

b. That reservoirs designated as Little Black Creek, Big
Creek , Arch usa Creek , Kittrel l Creek , Thompson Creek, West Tiger
Creek, and Whe tstone Creek be implemen ted by the Pat Harrison Water-
way District as State of Mississippi projects with Federal aid.
Estimated total costs for construction are $14,008 ,000; annual charges,
$576 ,000; and annual benefits , $1 ,463 ,000. The benefit-to-cost ratio
is 2.5.

c. That land treatment measures, 133 floodwater retarding
structures, 20 multiple-purpose structures, and 852 miles of channel
improvement in 17 upstream watersheds and critical land area stabili-
zation for the remainder of the basin be implemented by the Department
of Agriculture . Works of improvement and land treatment measures in
8 watersheds will be implemented through going programs (Public Law
566). Special basin-wide Congressional authorization would be sought
for works of improvement and land treatment measures in the remaining
9 watersheds and critical land area stabilization in the remaining
portion of the basin. The estimated total cost for these measures is
$57 ,474,000, of which $24 ,101,000 is for land treatment and critical
land area stabilization. Excluding land treatment and critical land
area stabilization, annual charges are $1,701,000 and annual benefits
are $2,461,000, giving an overall benefit- to-cost ratio of 1.4.

3. That the States adopt such legislation as may be required and
take appropriate action utilizing available Federal assistance and
programs, to permit implementation of the various nonstructural
measures.

4. That the comprehensive plan be reviewed and updated period-
ically.

~~~
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CHAPTER 1

• AUThORITY AND BACKGROUND

INTRODUCTION

The Pascagoula River Comprehensive Basin Study is part of the
national comprehensive river basin planning program that has devel-
oped f rom recommendations in the 1961 report of the Senate Select
Committee on National Water Resources and subsequent actions of the
Executive Branch and the Congress. The basic objective of this pro-
gram is to plan for the best use, or combination of uses, of water
and related land resources to meet all foreseeable short- and long-

4 term needs.

The study has been directed towards developing an understand-
ing of the existing and future needs of the Pascagoula River Basin;
providing a sound basis for , and recommendation of, an early-action
program of measures that should be undertaken within the next 10 to
15 years; and establishinB a framework for future planning for the
basin. It has been conducted as a coordinated State-Federal inter-
agency investigation and the findings have been incorporated in this
summary report and supporting appendixes , in accordance with guide-
lines for comprehensi ve river basin reports (Type 2) issued by the
Water Resources Council.

AUTHORITY

The comprehensive study for the Pascagoula River Basin , Missis-
sippi and Alabama , is one of the original 16, later reduced to 15 ,
Type 2 studies for the United States which were selected by the
Interdepartmental Staff Committee of the Ad Hoc Water Resources
Council for completion by 1970. Subsequently, the Water Resources
Council was made a permanent body by the Water Resources Planning
Act , Public Law 89-80, approved July 22, 1965. Members of the
Council are: the Secretary of the Interior , Chairman ; the Secre-
tary of Agriculture; the Secretary of the Army ; the Secretary of
Health , Education , and Welfare; the Secretary of Transportation; and
the Chairman of the Federal Power Commission.

Since all water and related land resource needs were to be con-
sidered , the direct participation and contributions of a number of
Federal agencies were required. Therefore, concerned agencies of
the Department of Agriculture , Department of the Army, Department of
Commerce , Department of Health , Educa tion , and Welfare , Department
of the Interior , Department of Transportation and Federal Power Com-
mission joined in the study. The Corps of Engineers, Department of
the Army , was designated as study leader ; a plan of investiga tion
was developed , out l in ing scope , agency re sponsibi l ities , and

1
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schedules; and coordinated budget estimates were submitted through
the Water Resources Council.

• Federal agencies participated in accordance with their perti-
nent statutory responsibilities. Authorities are cited in the
individua l agency appendixe s to this report. All agencies worked
closely with their State counterparts in conducting their studies.

PRIOR REPORTS

There have been 15 reports prepared on all or parts of the Pas-
cagoula River system, all by the Corps of Engineers. Those pert inent
to this study are described briefly in Appendix D.

OBJE CTIVES AND SCOPE OF INVESTIGATION

This report presents the results of the comprehensive study of
the water and related land resources of the Pascagoula River Basin.
The purpose , as previously indicated , was to determine the best u se ,
or combination of uses, of the water and related land resources to
meet all foreseeable short- and long- term needs in the basin. Spe-
cific objectives, contained in general guidelines and criteria for
comprehensive studies , were to provide :

• A sound basis for necessary current and near-future action
programs, including construction, and

• An appraisal of longer-range water and related land resource
development needs and alternative solutions and a framework for fu-
ture planning and action programs, including construction.

To accomplish these objectives in an orderly and efficient
manner, guidelines were established as follows:

I Identify the general nature and scope of existing water and
related land resource development needs and those which will be en-
countered in future periods.

• Identify the resources and alternative means for dealing
with those needs.

• Define and evaluate the projects for which Federal authoriza-
tion will be required to permit necessary construction to be initiated
in the next 10 to 15 years , in sufficient detail to comprise a basis
for authorization.

• Identify the general nature and scope of the measures which
should be undertaken under non-Federal or other Federal pro gram s to
supplement or utilize the projects for which authorization is sought.

2
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The investigations for thi s report were carried onl y to the
point where reasonable conclusions could be reached in satisfying
the outlined objectives.

Comprehensive planning to achieve the above objectives for the
Pascagoula River Basin was gu ided by Senate Document No. 97 , 87th
Congress , 2nd Session , “Policies , Standards , and Procedures in the
Formu lation, Evaluation , and Review of Plans for Use and Development
of Water and Related Land Resources.” This document states that
planning for use and development of water and related land resources
shall be on a fully comprehensive basis so as to consider the needs
an d possibi lities fo r all signif icant resource uses and purposes.
It stresses that planning must consider viewpoints at all levels,
bu t that r eg ional , state , and local objective s shall be considered

• and evaluated within a framework of national public objectives and
available projections of future national conditions and needs. In
pu rsui t  of the basic conservation objective to provide the best use ,
or combination of uses , of water and rela ted land resour ces to meet
all foreseeable short- and long- term needs , full con sidera tion should
be given to each of the following objective s and reasoned choices
made betweefl them when they conf l ic t :  development , preservation , and
well-being of peop le. Well-being of all of the people is to be the
overriding determinant in considering the best use, with care being
taken to avoid development for the benef i t  of a few or the disadvan-
tage of many. Planning is to be based on the expectation of a full
and expanding national economy in which timely development of water
and related land resources will occur in such a manner as to avoid
being a constraint to economic growth .

Thus , comprehensive water and related land resource planning
involves appropriate consideration of al ternative objectives , both
first level alternatives — broad social and economic objectives —

and second level alternatives or the technical and administrative
means which may be emp loyed to achieve the broad objectives.

The broad objective alternatives may be categorized as (a)
economic e f f ic iency;  i .e. , satisf ying ident i f iable needs to the ex-
te nt that each is ju s t i f i ed  by national benef i t s ;  (b) regional
development; i.e., satisfying identifiable needs to the extent that
each is economically justified by inclusion of expansion benefits;
and (c) environmental qual i ty;  i .e. , sa tisf y ing ident if iable needs
to the extent tha t each can be met by projects and measures that
enhance, preserve , or do not adversely affect the general quality
of the environment.

In accord with the objectives of Senate Document 97 , an economic
base study of the Pascagoula River Basin was made , as descr ibed in
Chapter 3 and Appendix B. This study projected the economy of the
basin to the years 1965, 1980, and 2015, within the framework of a

3
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full and expanding national economy depicted in “National Economic
Growth Projections 1980, 2000, 2020,” a preliminary report of the

• Economic Task Group of the Ad Hoc Water Resources Council Staff, July
1963. The projected growth rates of population , labor force, total
personal income, and per capita income for the basin as a whole are
gr eater than the na tional rates but the per capita income in 2015

— would remain below the national average at about 64 percent.

Planning for the development of the water and related land re-
sources of the Pascagoula River Basin was based on identified needs,
related to the economy as projected in the economic base study.
Consideration was given to the broad objectives of economic effi-
ciency and environmental quality , taking into account the strong
desire of the people of the basin for maximum physical development
of the water resources in support of their growing economy and for
their enjoyment. As a powerful means to further that end, the State
of Mississipp i in 1962 created the Pat Harrison Waterway District, a
legal entity with broad powers to promote the objectives of “conser-
vation , utilization , development, and regulation of the waterways
and water resources of the Pascagoula River Basin to insure adequate
flood control and soil erosion programs, a sanitary water supply ,  a

- - satisfactory development of recreation facilities related to water,
and improvement of navigability of-stream.. to the extent feasible.”

Adequate consideration of the broad objective of regional devel-
opment requires the evaluation of expansion benefits which is beyond
the scope of this report. Procedures for such evaluation are being
developed in the current Appalachia study and should be applied , as
appropr iate, in future planning for the Pascagoula River Basin.

Planning for the development of the water and related land re-
sources of the Pascagoula River Basin also took account of the
second-level objectives, the alternative means or measures for
meeting specific needs. For example, flood control may be dealt
with by structural measures — reservoirs, diversion, local protec-
tion works — or by nonstructural measures — land treatment, flood
plain management, evacuation.

ORGANIZATION FOR CONDUCTIN G THE STUDY
I

Studies , investigations , and preparation of the Pascagoula Com-
prehensive Report were performed through joint efforts of partici-
pating agencies. A -Basin Coordinating Committee was formed with
representatives from the States of Mississippi and Alabama, Depart-
ment of the Army , Department of Agriculture, Department of the
In ter ior , Department of Health, Education, and Welf are , Depar tment of
Commerce , Department of Transportation , and Federal Power Commission.
The members of this Committee are listed on the following page. —
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State of Mississippi Mr. Swep T. Davis
Executive Director-Secretary

• Pat Harrison Waterway District
Hattiesburg, Mississippi

State of Alabama Mr. Claude D. Kelley
Director of Conservation
Department of Conservation
S ta te of  Alabama
Montgomery, Alabama

Department of the Army * Colonel Robert E. Snetzer
District Engineer
Corps of Engineers
Mobile, Alabama

Department of Agriculture Mr. W. L. Heard
State Conservationist
Soil Conservation Service

• Jackson, Mississippi

Department of the Interior Mr. Kenneth D. McCall
Regional Coordinator, Southwest
Region
Muskogee, Oklahoma

Department of Health, $ Mr. Howard W. Chapman
Education, and Welf a r e  Associa te Regional Health Director

f o r  Environmental Hea l th Services
Department of Health, Education,
and Welfare

Atlanta, Georgia

Department of Commerce and Mr. Douglas E. Schneible
Department of Transportation Hydraulic Engineer

Bureau of Public Roads, Region 3
Atlanta, Georgia

* Federal Power Commission Mr. Robert C. Price
Regional Engineer
Fede ral Power Commiss ion
Atlanta , Georgia

* Relieved Colonel Robert C. Marshall, June 1, 1967.

* Relieved Mr. Herbert H. Rogers, May 1966.
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Under the chairmanship of the District Engineer, Mobile District ,
Corps of Engineers , this Committee , collective ly and individuall y,
has served as a means of achieving coordina tion in conducting the
specific studies applicable to each agency, in exp lor ing and f or mu-
lating plans of development , and in reviewing draf ts  of the report.

All studies were coordina ted with the appropria te S ta te age ncies
concerned with water resources development through the State member
of  the Basin Coordinating Committee. In addition , county and munici-
pal age ncies , private firms, and industrial concerns were consulted
and gave f ree ly of their time , experience and data. Most of th is was
done through the Pat Harrison Waterway District, the local sponsoring
agency in the Pascag oula River Basin f

~r the State of Mississippi ,
which contains nearl y all of the basin. The Basin Coordinating
Committee met at intervals throughout the course of the stud y to dis-
cuss developments and resolve any problems encountered. In addition ,
some 60 work-level conferences were held between cooperating agencies
to insure effective prosecution of the study.

All of the Federal agencies have been equal partners in the study
and have participated and contributed to the planning in the area of
water resources in which they have the best knowledge and bear the
primary responsibility. The principal Federal agencies worked closely
with their State counterparts. The Pat Harrison Waterway District and
the Alabama Department of Conservation coordinated the study for the
States of Mississippi and Alabama.

Participation by agencies has been generally as follows:

THE DEPARTMENT OF AGRICUL TURE , through the Soil Conservation
Service, Forest Service, and Economic Research Service furnished
special studies covering the agricultural economy of the basin, land
use, cover, irrigation, rural water supply, sedimentation and up-
stream watershed control, including land treatment measures and
multiple-purpose structures.

THE CORPS OF ENGINEERS has had the principal responsibility
of conducting and coordinating the study and the plan formulation,
consolidating information from studies and other agencies and proc-
essing the Committee report. The Corps investigated potential
reservoir sites and determined the magnitude of present and future
requirements for and the value of flood control measures and navi-
gation facilities along the main streams and principal tributaries.
Hydroelectric power studies were also made at potential sites. Plans
were formulated for major multiple-purpose projects to help satisfy
the needs of the basin.
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ThE DEPARTMENT OF COMMERCE, through the Environmental Science
Services Administration , Weather Bureau, furnished hydrologic and
climatic data for use in the comprehensive study. The Bureau of the
Census furnished statistical data.

T1~ DEPARTMENT OF HEAL TH, EDUCATION , AND WEL FARE , through
the Public Health Service , conducted a study on the public health
aspects of water and related land resource development in the basin.
Health evaluation aspects covered water supply, recrea tion , shel l f ish-
cry and vector control.

Seven agencies of the ~EPARTMENT OF THE INTERIOR have parti-
cipated in the basin study. They are: the Federal Water Pollution
Control Administration , the Bureau of Outdoor Recreation , the Bureau
of Sport Fisheries and Wildlife , the National Park Service, the U. S.
Geological Survey, the Bureau of Mines, and the Southeastern Power
Administration.

The Federal Water Po l lution Control Administration made
studies of the municipal and industrial water supply needs and flow
requirements for water quality control to meet all proposed water
uses in the basin. The monetary benefits were calculated for these
two uses, both present and projected.

The Bureau of Outdoor Recreation made studies of the recrea-
tion aspects of existing and potential water resource development
withi n the basin. The studies included a comprehensive inventory of
existing and potential recreation developments, present and projected
recreational needs and faci l i t ies  to meet those needs , estima tes of
the amount and cost of recreational facilities required at the studied
reservoirs and multiple-purpose upstream watershed structures to sus-
tain the projected utilization , and estimates of benefits that could
be expected to result from such utilization.

The Bureau of Sport Fisheries and Wildlife made an inventory
of existing and potential fish and wildlife resources in the basin.
Studies were also made of the expected loss oi wi ld l i fe  habitat  at
reservoirs and upstream watershed structures and of measures for
miti gating these losses. Measures were recommended to gain maximum
fish and wildlife benefits at the studied reser voir sites an d upstr eam
watershed structures, and the monetary value of these benefits was
estimated . An early-action plan to sa t is fy  the diversif ied f ishing
and hunting needs was also proposed.

The National Park Service investigated the historical ,
archeological and natural science aspects which would be affected
by potential and proposed developments in the basin.

7
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The U. S. Geological Survey provided a general description
of the geology of the basin , and the location , extent and hydrolog ical
characteristics of the main groundwater sources.

The Bureau of Mines made an inventory of the nature and ex-
tent of mineral industry in the basin, both current and in the projec-
ted future, and an estimate of the amount of mineral products, present
and future, that could be moved over a considered inland waterway
system. The Bureau also reviewed the existing and potential develop-
inent of mineral resources in areas of proposed major reservoir project
sites.

The Southeastern Power Administration served as a review
agency for hydroelectric power studies made by the Corps of Engineers.

THE DEPARTMENT OF TRANSPORTA TION , through the Federal High-
way Administration, Bureau of  Publi c Roads , cooperated with the State
Highway Departments to assure that proper road relocation or recon-
struction costs were included for Federal-aid roads affected by pro-
posed major reservoirs. The U. S. Coast Guard did not participate
actively in the study but reviewed the report as an interested agency
concerned with boating and navigation.

THE FEDERAL POWER COMMISSION furnished power values and load
projections for potential hydroelectric projects in the basin and re-
viewed the hydroelectric power possibilities of projects selected for
the early-action program.

Various State agencies also participated in the study. Most
of this was done through the Pat Harrison Waterway District, the
local sponsoring agency in the Pascagoula River Basin for the STATE
of  MISSISSIPPI , which contains nearly all of the basin. The Alabama
Department of Conservation provided coordination for that portion of
the basin located in ALABAMA.

FORMAT OF THE REPORT

In the interest of clarity of presentation and reference, the
report has been arranged into a Summary Report and 14 appendixes.

This Summary Report presents the consolidated results of the corn-
prehensive study of the Pascagoula River Basin. Included are a physi-
cal description of the basin and the present state of water and
related land resource development; its past , present, and projected
fu ture economy ; its present and future needs for water and related
land resource development; alternatives for meeting those needs; a
comprehensive plan including a framework for long-range planning and
an earl y-action program for development of projects that are needed
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now and are economically justified and should be built within the
next 10 to 15 years; and recommendations for implementing the corn-
prehensive plan.

The 14 appendixes to this Summary Report present details cover-
ing specific disciplines and features of the Pascagoula River Basin
study. They have been given a letter designation and are outlined
in the following paragraphs.

APPENDIX A contains the views of the various Federal and State
agencies on the comprehensive plan for the Pascagoula River Basin.

APPEND IX B contains assurances that the required local parti-
cipation will be provided if the proposed early-action program is
undertaken.

APPENDIX C contains a resume of public hearings held in the
Pascagoula River Basin.

APPEND IX D contains engineering studies performed primarily by
the MOBILE DISTRICT , CORPS OF ENGI NEERS , for major reservoirs. These
studies include hydrology studies concerning water availability,
storm types , previous storms and floods , low flow and flood flow
frequencies ; flood damage studies; general design criteria ; project
formulation studies and descriptions of proposed early-action major
reservoir projects; studies of navigation possibilities ; and studies
of hydroelectric power possibilities. Sedimentation studies per-
formed by the Department of Agriculture for the Corps of Engineers
are also included in this appendix .

APPEND IX E , prepared jointly by the U. S. DEPARTMENT OF AGRI-
CULTURE and the MOBILE DISTRICT, CORPS OF ENGINEERS , is an economic
ba se stu dy o f the Pascagoula River Basin St udy Area . Data for this
appendix were taken from (a) “Economic Base Stud y of the Pascagoula ,
Pearl and Big Black River Basins Study Area , ” prepared under private
contract to the Corps of Eng ineers , and (b) “Agr icultural Economic
Base Study of the Pascagoula River Basin Study Area,” prepared by
the ECONOMIC RESEARCH SERVICE and the FOREST SERVICE of the U. S.
DEPARTMENT OF AGRICULTURE. This appendix shows past trends and
future proje ctions of population and economic growth indicators such
as employment , personal income , and value added by manufacturing.
It also compares the economic projections of the Pascagoula River
Basin and its sub-regions with those for the Nation as a whole.

APPENDIX F, prepared by the U. S. DEPAR1~~NT OF AGRICULTURE,
contains information and data on the agricultural economy in the
basin , water and related land resource problems and needs , water and
land resource development potential, opportunities for meeting some
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of the basin ’s needs , and some aspec ts of  the p lan to help meet the
basin’s needs for 1980.

APPEND IXES G through L contain reports by the agencies of the
U. S. DEPARTMENT OF THE INTERIOR as follows:

APPENDIX G, prepared by the FEDERAL WATER POLLUTION CONTROL
ADMINISTRATION, presents studies of the water supply (municipal and
industrial) and water quality control needs of the basin, flow re-
quirements at all major centers of need to meet water quality re-
quirements for all present and projected uses, and the monetary
benefits for these services for all alternative development plans.

APPENDIX H, prepared by the BUREAU OF OUTDOOR RECREATION, con-
tains studies of the recreation aspects of existing and potential
water resource development within the Pascagoula River Basin. These
studies include a comprehensive inventory of existing and potential
recreation developments, present and projected recreational needs
and facilities required to meet those needs, estimates of the amount
and cost of recreational facilities required at the studied reser-
voirs and multiple-purpose upstream watershed structures to sustain
the projected utilization, and estimates of benefits that could be
expected to result from such utilization.

APPENDIX I , prepared by the BUREAU OF SPORT FISHERIES AND
WILDLIFE in cooperation with the BUREAU OF COMMERCIAL FISHERIES and
state fish and game agencies, contains an inventory of existing and
potential fish and wildlife resources in the basin, expected losses
of wildlife habitat at the studied reservoirs and upstream watershed
structures, measures for mitigating these losses, recommended measures
to gain maximum fish and wildlife benefits at proposed developments,
and estimates of the monetary value of these benefits. An early-
action plan proposed to satisfy the diversified fishing and hunting
needs in the Pascagoula River Basin is also presented.

APPENDIX J is a report from the NATIONAL PARX SERVICE contain-
ing comments on the historical, archeological and natural science
aspects which would be affected by potential and proposed develop-
ment s in the basin.

APPENDIX K, prepared by the U. S. GEOLOGICAL SURVEY , contains a
report on geology and groundwater resources of the Pascagoula River
Basin .

ç APPENDIX L is a report from the BUREAU OF MINES which contains
4 an inventory of the nature and extent of mineral resources end in-

dustry in the basin, both current and in the projected future. In
addition , the Bureau of Mines made an estimate of the amount of
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mineral products , present and fu ture , that could be moved over a con-
sidered inland waterway system and reviewed the existing and potentia l
developmen t of mineral resources in areas of proposed major reserv - r
projec t sites. These studies are contained in the files of the Mobile
District , Corps of Engineers.

APPENDIX M, prepared by the PUBLIC HEAL TH SERVICE of the DEPART-
ME NT OF HEALTH , EDUCATION, AND WELFARE , contains a report  on the
public heal th aspects of water and related land resource development
in the basin.  Health evaluation aspects included in the report  are
wate r supp ly,  recreation , shel i f i she ry ,  and vector cont rol .

APP ENDIX N contains informat ion  on the laws and programs of the
STA TES of MISSISSIPPI and ALABAMA pertaining to the development of
water and related land resources in the Pascagoula River Basin and

- ‘  shows the role of each State in the comprehensive study. The STATE of
MISSISSI PPI por t ion of the appendix was prepared by the PAT HARRISON
WATERWAY DISTRICT and the ALABAMA portion by the ALABAMA DEPARTMENT
OF CONSERVATION.

PUBLIC HEARINGS

4 To insure that  fu l l  consideration was g iven to all  views and area
requirements during the course of this study, two public hearings were
held , at which expression of the desires of local in teres ts  were soli-
cited. The hearings were held in Hat t iesburg,  Mississippi , on May 8 ,
1962 , and Laurel , Mississippi , on April 13, 1965.

At the conclusion of the study, a public hearing was held to
explain the proposed early-action program for the development of the
basin and to determine the attitude of local interests toward this
program. This hearing was held in Hattiesburg on November 28, 1967.

Resumes of all the public hearings are contained in APPENDIX C.
The transcr ipts of all official hearings , including written state-
ments submitted for inclusion in the hearing records , are available
fo r inspection at the of f ice  of the Mobile Distr ict , Corps of Engineers ,
Mobile , Alabama.
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CHAPTER 2

DESCRIPTION OF BASIN

GENE RAL

4 The Pasca goula River Bas in, as shown on Plate 1 in the back of
this volume , comprises most of southeastern Mississippi and a small
part of southwestern Alabama. The Pascagoula River system drains an
area of 9,700 square miles, of which the main headwater streams, the
Leaf and Chickasawhay Rivers, drain 3,580 and 2,970 square miles,
respectively. The basin is bounded on the north and west by the
Pearl River wa tershed , on the east by the Mobile River watershed , and
on the south by the Missis sippi Sound , an arm of the Gulf of Mexico .
There are numerous small lakes within the basin but only a few of
any significant size. The largest of these, Big Creek Lake, located
on Big Creek , a tributary of the Escatawpa River , is a 3 ,600 acre
lake near the Mississippi-Alabama State line. This lake was con-
structed as a municipal water supply source for the City of Mobile
and has approximately 59,500 acre-feet of storage. Bogue Homo Lake
near Laurel, Mississippi, has a surface area of approximately 1,200
acres. The lake is under the management of the Mississippi Game and
Fish Commission. The Flint Creek Reservoir , constructed in 1966 by
the Pat Harrison Waterway District in the southern portion of the
basin near Wiggins , Mississippi , has approximately 9 ,600 acre- feet
of storage and a surface area of 600 acres. The authorized Okatibbee
Reservoir , presently under construction by the Corps of Engineers

• about 7 miles northwest of Meridian , Mississippi, in the northern-
most portion of the basin, will impound approximately 110,000 acre-
feet of water and have a sur face area of abou t 3,200 acres at normal
summer poo l.

TOPOGRAPHY AND PHYSI OGRAPHY

The Pascagoula River Basin is roughl y ova l in shape with a maxi-
mum length of 164 miles and a maximum width of 84 miles. It lies
entirely within a physiographic province known as the Gulf Coastal
Plain. This province is further divided into four physio-graphic
reg ion s as follows : North Central Hills, Jackson Prairie Belt, Longj Lea f Pine Hil ls , and Coastal Pine Meadows. Elevations in the basin
range from sea leve l in the Coastal Pine Meadows region to about 700
feet above mean sea level in the Nor th Central Hills region. Topog-
raphy is rugged in the northeast corner of the basin , bu t gently
rolling to flat in the remainder of the area.

The physiographic regions, shown on Figure 1, cross the basin in
a northwesterly direction approximately parallel with the shores of

12
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the ancient seas. The North Central Hills region embraces the north-
em tip of the Pascagoula River Basin. This region, which occupies
approximately 17 percent of the basin, is dissected by streams with

• fa i r ly deep , broad valleys flanked by high , soft-rock ridges and
hills extending from 400 to 700 feet above sea level. Major streams
in the region are Okahatta Creek, Tallaha tta Creek and Chunky River,
which flow southeasterly, and Okatibbee Creek and Bucatunna Creek,
which flow generally south to the Chickasawhay River.

The Jackson Prairie Belt region, south of the North Central
Hills , is a narrow belt which occupies approximately 13 percent of
the basin.  Topography in this reg ion consists of moderately high

• hills with numerous small prairies interspersed. The surface of the
reg ion slopes to the south and varies between 200 and 500 feet above
sea level. Bucatunna Creek and Chickasawhay River traverse this belt
in a southerly direction.

Approximatel y 67 percent of the Pascagoula River Basin lies
- 

- within the Long Leaf Pine Hills region. This reg ion slopes gently
from altitudes of 200 to 400 feet in the north to less than 100 feet
above sea level in the south. The surface of this area is gentl y
rolling , with moderately rugged divides between the deep stream
valleys. The Leaf Rive r and its tributaries, the lower portion of
the Chickasawhay River , Red and Black Creeks , and the Escatawp a
River are located in this area. The confluence of the Leaf and
Chickasawhay River s in the lower por tion of the region fo rms the
Pascagoula River.

The remainder of the basin lies in the Coastal Pine Meadows
reg ion, an area of low relief. The surface of the region is gently
rolling , sloping southward toward the Gulf coast. Elevations vary
from 50 to 100 feet above sea leve l in the northern portion to sea
level on the coast. Groundwater lies near the surface in much of
this region and wide expanses are in marshes or swamps. The area is
drained by the Escatawpa River which flows generally south-south-
wester ly to the Pascagoula River and by the Pascagoula River which
flows southerly to the Mississippi Sound at Pascagoula, Mississippi.

GEOLOGY AND SOILS

Charact er istic of the Gulf Coastal Plain province is the exist-
ence of strata formed during late geologic ages by deposition of
sedimen ts in and along inland seas. Subsequent tilting and erosion
of these strata and changes in ground elevation have produced the
present aspect of physiography. Exposed rock formations are sedi-
mentary in ori gin and range in age from early Eocene to Recent.
Sand and clay in various proportions constitute most of the forma-
tions. A few units consist of marl or limestone. Sand beds are
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irregular in thickness and few can be traced with assurance more than
a few miles. However , sandy zones , as d i f f e r e n tia ted from clayey
zones , are read ily correlated over substantial areas in the basin.
The beds dip south- southwestward at 25 to 80 feet per mile. The
steepest dip is across the extreme southern portioci of the basin
where the wei gh t of del taic sed imen ts tha t accumula ted du~ i ng the
late part of the Tertiary Period caused the greatest downw’-irping.
A perspect ive diagram of the geolog ic structure of the basin is
shown on Figure 2.

The ph ys iograph ic reg ions with in the Pascagoula R iver Bas in
diifer in geolog ic charac teri stics and soi l types as well as physio-
graph ic characteristics. Soils in the North Central Hills reg ion
have been derived from the weathering of Eocene Age formations in
the Claiborne and Wilcox Groups which consist of sands , sands tones ,
c lays , claystones and gravel. The soils vary in texture from fine
sands to clays , and range in color through red , yel l ow , brown , gray
and black. Typical up la nd soils are gray ish with red and yellow
subso ils and include Ruston , Orangeburg and Susquehan na f ine  sand y
b a rns and clays. Ocklocknee , Bibb and Myatt , which are gray to

- 1 brown f ine sandy b arns , are fou nd among the bo ttom land so ils .

The pr incipal exposed geolog ic strata in the Jackson Prairie
region belong to the Jackson Group (Eocene Age) and consist chiefly
of clays. The principal upland soils are Ruston , Orangeburg and
Nor fo lk  f ine sandy b arns , wh ich are gray friable topsoils with
reddish or yellowish friable subsoils. Black Gumbo soils are
typical of the prairies, while stream bottoms Consist largely of
Ocklocknee, Thompson and Meadow soils.

Principal outcropping formations in the Long Leaf Pine Hills
region include : Forest Hill Sand , Red Bluff Clay, Vicksburg Group,
and Chickasawhay Limestone of Oligocene Age; the Catahoula Sand-
stone , Hattiesburg Formation , and Pascagoula Formation of Miocene
Age; and the Citronelle Formation of Pliocene Age . The typical
soils of the uplands in this region are red and yellow sandy b arns,
and the lowland soils are alluvial boams. The Ruston fine sandy
loam is the most common upland type, with alluvial bottoinland soils
comprising a somewhat larger proportion of the total region.

The geologic formations in the Coastal Pine Meadows are known
as the coastal terrace deposits. The sands, grave ls and clays of
the reg ion are of Pleistocene and Recent Ages. Soil types in the
area are the Norfolk and the Plummer .
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STREAM CHA.MC~~RISTICS

The Pascagoula River is formed by the confluence of the Leaf and
Chickasawhay Rivers near Merrill in George County, Mississippi. It
flows south 81 miles from this confluence to enter Mississippi Sound.
About 37 miles above its mouth, the river is joined by Red and Black
Creeks to form what is known as Dead Lake. The river enters the
lower coastal plain at this juncture and is generall y deep and slug-
gish . The width of the channel from the mouth to Dead Lake varies
from 300 to 800 feet. Banks in this reach are low, varying rather
uniformly from submergence level at the mouth to a height near Dead
Lake of about 15 feet above low water . Upstream from Dead Lake to
the confluence of the headwaters, the banks vary in height between
10 and 25 feet and the width of the stream varies from 400 to 800
feet. The river has an average fall of 0.4-foot per mile at low
water. Bankful capacity of the stream is about 51 ,000 c . f . s .  at  the
Merr i l l  gage . Tidal effects  during low water are fe l t  upstream from
the mouth for a distance of about 42 miles. Other large tributaries
to the Pascagoula River , in addition to the headwater streams, are
the Escatawpa River, with a drainage area of 1,060 square miles , and
Red and Black Creeks , with a combined drainage area of 1,242 square
miles. Profiles of the principal streams in the basin are shown on
Figure 3.

The Leaf River rises a few miles south of the town of Forest in
Scott Coun ty an d flows generally southerly about 90 miles to its con-
fluence with Bowi e River at Hattiesburg. It then flows southeasterly
about 70 miles to its mouth near Merrill and joins the Chicka sawhay
River . The channel, which ranges in width from 150 feet near Taybors-
ville in the upper reach of the stream to 500 feet at the mouth , has
banks that vary from 20 to 30 feet above low water. The bankful
capacity at the Hattiesburg gage is about 25,000 c.f.s. The principal
streams tributary to the Leaf River are Bowie River and Oakohay,
Tallahala , Bogue Homo, and Thompson Creeks.

The Chickasawhay River, which is formed by the confluence of
Chunky River and Okatibbe e Creek in Clarke County, flows southerl y
f or 164 miles to join the Leaf River near Mer r i l l .  The stream has
an average low water slope of about 1.1 feet per mile and varies in
width from 100 to 500 feet. Between Enterprise and c~.iitma n , the
banks are rather low, varying in height from 15 to 30 feet above low
water . However , between Qu itman and Waynesboro , which is a more hilly
an d deeply eroded reg ion , the river has banks 20 to 50 feet hi gh.
Sou th of Waynesboro, the river cuts through low hills to form fairly
uniform banks 10 to 25 feet in hei ght.  The bankful capacity of the
stream at the Leakesville gage is approximately 18,600 c . f . s .  Princi-
pal tributaries of the stream, in addition to the headwaters, are
Bucatunna Creek near Waynesboro and Big Creek near Leakesville.

17
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Drainage characteristics of the Pascagoula River tributaries are
representative of Btreams indigenous to the Southern region. They
vary in character from those with relatively steep gradients and
narrow valleys in the North Central Hills region to the more moderate

P streams of the lower Long Leaf Pine Hills and Coastal Plain regions.
The main stem of the Pascagoula River located in the Coastal Plain
reg ion is relatively flat and is affected to some extent by tides.
Table 1 lists drainage characteristics of the principal streams wi thin
the Pascagoula River Basin.

- 
- Table 1

Drainage characteristics of principal streams in the
Pascagoula River Basin 

__________ ____________

Distance
Drainage Average above mouth

area Length fa l l  of river
Stream - (sg.mi.) (miles) (ft./mi .~ (miles)

PASCAGOULA RIVE R TRIBU ’L&RIF S
PASCAGOULA RIVER
Escatawpa River 1,060 114 1.75 6.0
Red Creek 478 93 3.20 37.0
Black Creek 764 122 3.23 37.0
Leaf River 3 ,580 160 2.10 81.0
Chickasawhay River 2 ,970 164 1.20 81.0

HEADWATER TRIBUTkRIES

LEAF RIVER
Thompson Creek 236 45 6 .22  28.8
Bogue Homo Creek 422 63 5.49 31.7
Tallahala Creek 649 105 2 .28  44.5

*Bowj e River 665 47 4.94 67.0
Oakohay Creek 250 57 3.44 104.7

CHICKASAWHAY RIVER
Bucatunna Creek 591 59 2.14 66.3
Chunky Creek 544 41 4.39 159.5
Okatibbee Creek 371 56 3.21 159.5

* Length includes 14.0 miles on Bowie River and 33 miles on Bowie
Creek.
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Flow characteristics of the basin streams are def initely re-
lated to sub-basin location and topography. The flow in the small
upstream tributar ies range s from very low to large flood flows of
short duration. Dee to the broken nature of the upland terrain,
runoff in these areas is translated rapidly downstream. The rapid
runoff ~~om the numerous small streams of relatively steep gradient
which feed the Leaf and Chickasawhay Rivers and their principal
tributaries, causes sudden rising stages in the upper reaches. How-
ever , flows are more sustained in the lower reaches of the streams
and in t~J~e Pascagoula River due to the f lat ter  gradients , the addi-
tional drainage area involved, and the timing of the tributary peak
flows .

The sediment discharge of streams in the Pascagoula River Basin
varies wide ly and depends chiefly upon land use . Generall y,  as a
result of changes in the agricultural economy over the past 20
years , a relatively low amount of sediment enters the stream system.
Under present conditions , the estimated average annual sediment dis-
charge of the Pascagoula River at the Merrill gage is about 3.6
million tons (equivalent to 2,759 acre-feet or 0.4180 acre-feet per
square mile). The sediment concentration in the river is related
more to the manner in which the river stage is changing than to the
volume of water being discharged. Rising stages are accompanied by
a larger sediment concentration than are the falling stages. The
average annual sediment discharge of Pascagoula River Basin streams
studied by the Department of Agriculture ranges from 150 to 940 tons
(or 0.12 to 0.72 acre-feet) per square mile of drainage area. Prob-
able annual sedimentation rates for the major reservoir projects
investigated range from 0.14 to 0.53 acre-feet per square mile of
drainage area. The sedimentation report prepared by the Soil Con-
servation Service of the Department of Agriculture is contained in
Appendix D.

Surface water in the Pascagoula River Basin is generally of
suitable chemical quality for use in irrigation , and for most
industrial applications. Additional water quality characteristics
should be determined on streams where reservoirs which will include
water supply storage are proposed. Under natural conditions , sur-
face waters in the area above the zones of saltwater intrusion are
low in dissolved solids , and the chemical constituents remain fairly
constant at all rates of streamflow. As a result of drainage from
swampy areas, waters in most of the extreme southerly tributary
streams have high color and , in some instances , a low pH-value. In
order for most of these waters to meet the general requirements for
industrial-process water , treatment would be necessary to remove
color and suspended materials and to adjust the pH-value. Seepage
from the abundant groundwater resources which underlie the basin
sustains the base flows of the Leaf, Cbickasawhay, Pascagoula and
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Esca tawpa Rivers and their tributaries. A report on the groundwater
resources of the Pascagoula River Basin by the U. S. Geological Sur-
vey is presented in Appendix K.

NATURAL RESOURCES

In addition to water and soils , the na tural resources of the
basin include forests , which cover more than one-half of its entire
area , wildlife for recreational hunting and enjoyment , commercial
and sport fisheries, and mineral resources. Minerals found in the
area include petroleum and oil reserves, salt deposits, sandstone
and limestone deposits , bauxite , ben tonite , sand , grave l and clays .
Recent explorations have revealed that large quantities of sulphur
may exist in the vicinity of Merrill.

TEMPERATURE

The Pascagoula River Basin has a temperate , humid climate with
short , usually mild winters and long, warm summers typical of the
Q.ilf Coast reg ion. The normal annual temperature for the basin is
66 degrees Fahrenheit , varying from 64 degrees in the upper portions
to 68 degrees near the coast. The mean temperature for the basin
during January, the coldest month , is 51 degrees and during July,
the warmest month , 82 degrees. The average frost- free season ranges
from 227 days in the northern portion of the basin to 270 days in
the coastal section. Severe cold spells are infrequent and freezing
temperatures , although they occur often , are of short duration. Ex-
treme temperatures recorded in the basin are a high of 109 degrees
and a low of -5 degrees.

PRECIPItA TION

Rainfall in the Pascagoula River Basin in general is abundant
and well distributed throughout the year . There is some seasonal
var iation , wi th the heaviest rains usually occurring in the winter
and spring and the lightest during the fall. The average annual pre-
cipi tation over the basin is about 58 inches, of which 26 percent
occurs in the winter , 29 percent in the spring, 27 percent in the
au~~er , and 18 percent in the fall. Normally, the period of great-
est monthly precipi tation occurs in July and the least in October .

Light snowfall in the basin is not unusual. However , it forms
only a small part of the annual precipitation.

Prolonged droughts seldom occur in the basin , excessive rather
than insufficient rainfall being more comon. The year 1954, with
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an average rainfall of 38.10 inches , was the most extreme of record
in terms of basin-wide rainfall deficiency. The outstanding wet
year was 1961 when the annual basin rainfall was 84.57 inches.

The dail y amounts of precipitation observed at climatic sta-
tions are published monthly in the Climatological Bulletins of the
Weather Bureau. At the present time, 49 of the stations in or
immediately adjacent to the basin are equipped to record precipi-
tation amounts continuously. Records for these and 15 discontinue .
stations are-available for periods of 1 to 77 years. Data on these
stations are given in Appendix D.

STORM CHARACTERISTICS

Storms which occur in the Pascagoula River Basin include local
thunderstorms, or cloudbursts, and general disturbances of the hur-
ricane and frontal types. Summer storms are generally of the
thunderstorm type with high intensities over small areas. Flood-
producing storms in the winter and spring are usually of the
frontal type, cover ing large areas and lasting from two to four
days. Past records indicate that winter storms are likely to be
more intense in the northern part of the basin and the summer storms
more intense in the southern portion. In addition , the southern
portion of the basin usually bears the brunt of the occasional
tropical and equinoctial storms which sweep in from the Gulf of
Mexico; for exAmple , the major hurr icane storm of July 1916.

An important characteristic of the extreme flood-producing
storms is that each culminated in a period of very intense rainfall
extending over an interval of 24 hours or less. This high-intensity
rainfall was usually preceded by a period of less intense precipita-
tion which saturated the ground. Dee to the rapid rate of runoff
in the basin, the severity of a flood is frequently determined by
the high-intensity rainfall in the 24-hour period. Maximum 24-hour
rainfalls recorded at various stations in the basin, based on pub-
lished records of the Weather Bureau, range from 5 to 10 inches.

Thunderstorms and cloudbursts usually occur in the summer
months as a consequence of the rapid rise of warm, moist air. Most
of the water is precipitated in a per iod of five or six hours over
a small area. The precipitation intensity can be high, however,
and these storms are critical for small watersheds in the basin.

22
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RUNOFF AND STREANFL~~J

The average annual runoff in the basin is 19.6 inches at Merrill,
near the confluence of the Leaf and chickasawhay Rivers; 20.0 inches
at Hattiesburg along the Leaf River ; 17.1 inches near Meridian in the
headwaters of the Chickasawhay River ; and 26.3 inches on the Escatawpa
River near Wilmer . Records from the gage at Merrill show that the
average annual runoff in that portion of the basin is about 31 per-
cent of the average annual precipitation.

The runoff varies greatly during the year, being high during
winter and early spring and low in late summer and early fall. About
59 percent of the annual runoff of the basin occurs during the four-
month period from January through April. Minimum runoff occurs dur-
ing the three-month period from August through October and averages
only about 10 percent of the annual runoff.

Average rates of streamfiow range from about 1.1 to almost 2.9
cubic feet per second per square mile, with the maximum values
occurring along the tributary streams near the coast. The average
rate of flow along the Pascagoula River is about 1.6 cubic feet per
second per square mile, and for the headwater streams, the Leaf and
Chickasawhay Rivers, 1.5 and 1.4 cubic feet per second per square
mile , respectively.

Runoff data for this report were obtained primarily from records
of gage height and discharge collected by the U. S. Geological Survey
and supplemented with those obtained by the Weather Bureau and the
corps of Engineers. There are presently 65 stream gage sites in ser-
vice throughout the Pascagoula River Basin. In addition to these,
data from staff gages and discontinued recording gages were used
where pertinent. The gages and their locations are discussed in
Appendix D.

FLOOD CHARACTERI STICS

Flood-producing storms may occur in the basin at any season but
are more prevalent in the winter and spring when runoff conditions
are more favorable. Storms at that time are usually of the frontal-
type which last from two to four days and produce general flooding,
often aggravated by favorable antecedent conditions. Local flooding
occur s in the sumer due to storms of the thunderstorm variety, with
high intensities over small areas. However , general floods in the
sumer and early fall may occur as a result of severe hurricane- type
storms. Under normal runoff conditions, an intense and general rain-
fall of 5 to 6 inches over the basin will result in widespread flood-
ing while 3 to 4 inches are sufficient to produce local flooding on
most of the small tributaries.
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The flood of February 1961, with a peak discharge at Merrill of
178 ,000 cubic feet per second ( c . f . s.)  was the greatest of record
along the Pascagoula River . The major flood of record along the Leaf
River at Hattiesburg and the Chickasawhay River at Enterprise also
occurred in February 1961. The peak discharge of these floods at
the above locations was 72 ,200 and 61,700 c . f . s . ,  respectively. Other
major floods on various streams in the basin occurred in April 1900 ,
Jul y 1916 , December 1919 and April 1938 . The maximum floods at van -
ous locations in the basin are listed in Table 5 of Appendix D.

The peak rates of flow during the maximum floods of record on
the Pas;agoula River and the headwater streams vary from about 27
c . f . s .  per square mile at Merrill in the lower portion of the basin
to 41 c . f . s .  per square mile along the Leaf River at Hattiesburg and
68 c . f . s .  per square mile along the Chickasawhay River at Enterprise.
Peak recorded rates of flow on smaller drainage areas vary from about
84 to over 300 c . f . s .  per square mile.

DEPENDABLE FLOW

The dependable flow is that amount of streamfiow which can rca-
— sonably be counted on to be available in drought periods. The flows

during the droughts of 1954 and 1963 were the lowest of record at
most of the gaging stations in the basin. Other significant periods
of widespread low flow conditions occurred in 1904 , 1914, 1924 and
1936. The minimum recorded rate of flow since 1930 at the Merrill
gage on the Pascagoula River was 696 c . f .s . ,  or 0.11 c . f . s .  per square
mile on November 3, 1936. A steady flow of 707 c . f . s .  was recorded
during the six-day period October 21-26, 1963. These flows are
approximately 7 percent of the average discharge of the Pascagoula
River system at this point. Dering the 1963 drought , minimum flow
rates in the basin varied from 0.02 to 0.65 c . f .s .  per square mile.
Minimum flow data for active gaging stations in the basin are shown
in Table 5 of Appendix D.

LOW FLOW FREQUENCY

Low f l o w  volume data are essential for many water utilization
design problems because they determine the dependable flow available
wi thout stream regulation . In order to appl y these data to practical
problems of design at specif ic loca tions , fur ther information is
required concerning the frequency of various low flow volumes. This
was developed in the form of frequency- flow curves for the variou s
durations applicable to the problem.

Low flow volume-duration-frequency estimates were made for sel-
ected stream gaging stations in the Pascagoula River Basin based on
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data from the Water Supply Papers of the U. S. Geological Survey.
Base curves prepared by the U. S. Geological Survey were used to
correlate short-record values and provide the means for estimating
low flow frequencies for locations where data were not available.

The low flow- frequency analysis is based on the minimum flows
of a stream for various durations. These durations are usually
established in multiples of days, such as 7 days, 15 days, or 30

- - days. Table 2 includes a tabulation of 7-day flows with a 10-year
recurrence interval for a number of selected s tat ions.  A tabulation
of low flow frequency da ta for periods of 7, 15, 30, 60, 120, and
183 days and recurrence intervals of 1.03, 1.2, 2.5, 10, 20 , and 30
years is given in Table 9 of Appendix D. Low f low data for the Pas-
cagoula River at Merrill are shown as a family of curves on Fi gur e
4. As shown on the f i gure , the lowest 7-day flow in a year probably
will be less than 774 c.f.s. at average intervals of 20 years.

Table 2

Minimum flow data for selected gaging stations
______ 

(Adj u sted to base~~~ riod . 1929-57)
Minimum Minimum avg. 7-day

Drainage of flow .-.10-yr.recur-
Station area record rence interva l
No. Station name (sg.mi.~ (~.f.s!) (c.f.s.)

4720 Leaf Ri ver near Coll ins  752 55 63
4725 Bowie Creek near Hattiesburg 304 83 91
4730 Leaf River at Hatt iesburg 1, 760 318 340
4735 Tallahala Creek at Laurel 233 1.8 2.8
4745 Tallahala Creek near

Runnelstown 612 29 38
4750 Leaf River near McLain 3,510 478 550
4775 Chickasawhay River near

Waynesboro 1,660 94 102
4780 Bucatunna Creek at Denham 468 6.2 11
4785 Chickasawhay River at

Leakesville 2,680 160 212
4790 Pascagoula River at Merrill 6,600 696 861
4795 Escatawpa River near Wilmer,

Ala. 506 37 50
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Figure 4

Magnitude and frequency of annual low flows
- ,  for the Pascagoula River at Merrill

(Based on data adjusted to period 1929-1957)
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FLOOD FR EQUE NCY

The analysis of flood problem areas was based upon the fre-
quency at which floods of various magnitudes may be expected to
occur . The determination of flood frequency depends on stream
gaging records. Since these records are relatively short, general
accumulated knowledge as well as statistical procedures must be
employed in frequency studies. Therefore, historical flood data
were used to adjust statistics at the longest- term gaging station
at Merrill. Frequency statistics of other stations were then ad-
justed to the Merrill station. Also , a regional flood frequency
analysis was made to provide a means for estimating frequencies
for locations where data were not available. Table 3 gives the
estimated frequency of occurrence of various flows at selected
stations in the basin. Details of the analysis are discussed in
Appendix D.
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Table 3

Discharge frequency for selected stations
________________ 

in the Pascagoula River Basin
Drainage
area

Station (sg .mi.) 
______  

Discharge in_c.f.s._ 
_______

Frequency, in years: 1 2 5 10 25 50 100

Leaf River at
Hattiesburg 1,760 21 ,400 31 ,200 46,500 60,000 79,500 95,500 112,000

• Chickasawhay R.
at Enterprise 913 14,200 21 ,400 32,300 42,100 56,500 69,000 84,000

Pascagoula R.
at Merrill 6,600 53,700 74,800 106,500 133 ,000 171 ,000 204,000 240,000

GROUNDWATER

The greatest portion of groundwater is derived from precipita-
tion and reaches the wa ter tabl e through infiltration and percolation.
In general , groundwater is relativel y free from man-made pollution
and more uniform in quality and temperature than surface water. The
abundant groundwater resources which underlie the Pascagoula River
Basin are generally of good to excellent quality ; however , sc’rne
chemical constituents in some aquifers exceed Public Health Service
1962 Drinking Water Standards. Most of the groundwater contains
sod ium bicarbonate , is usuall y sof t , and has a low to moderate
dissolved- solids content. Excessive iron is a problem in p laces ,
par ticu larl y where water supplies are obtained from shallow aquifers.
Salt-water encroachment is a potential problem in the coastal area ,
but little increase in salinity has been observed in monitored wells
in the period 1960-65. Development of the total grou ndwa ter resources
has not occurred  to a gre at ex tent due to the ex cess ive dep th of many
aq ui fers  and the avai lab ili ty, at shallow depths , o1 supp lies adeq ua te
for present needs. A large part of any substantial increase in ground-
water withdrawa l will need to come from wells deeper than those
commonl y dr illed in the region. The U. S. Geological Survey repor t
on groundwater resources is presented in Appendix K. The following
paragraphs summarize the groundwa ter conditions.

Aqu i fers  in the Cla ibor ne Group fur n ish prac t icall y all existing
groundwa ter supp lies in the northern third of the basin. Although
the underl ying Wilcox Group occupies about 1,000 feet of the fresh-
water section in that area , it is virtuall y untapped for water
supplies.
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Beds of Miocene Age constitute sources of groundwater supplies
throughout the southern two- thirds of the basin and are the onl y
significant sources in about half of the basin. Pliocene aquifers
furnish most supplies in the Jackson County area at the basin ’s
southern extremity.

Total groundwater pumpage in the Pascagoula River Basin was
estimated to be 60 million gallons per day in 1965. The centers of
heaviest withdrawal are Meridian (5 million gallons per day) , Laurel
(9 million gallons per day), Hattiesburg (9 million gallons per day)
and Pascagoula (11 million gallons per day) . Pract icall y all dome s-
tic and municipal water supplies and most industrial sLopli~ s are
obtained from the groundwater reservoir.

Few wells in the basin yield more than 500 gallons per minute .
- 

1 However , yields of 2 ,000 gallons per minute or more could be reason-
abl y expected from efficiently constructed wells almost anywhere in
the basin. Yields of 5 ,000 gallons per minute are not unreasonable
to expect in some places.

‘1
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CHAPTER 3

ECONOMIC DEVELOPMENT

GENERAL

The need for water and related land resource development , for
the most part , is depend en t upon the size and characteristics of the
basin popu lation and the level and mix of the economic ac t iv i t ies .
The indications of economic ac t iv i ty  for the basin are based on data
developed in: (a) “Economic Base Study of the Pascagoula, Pearl and
Bi g Bl ack Ri ver Basi n s Stud y Area ,” December 1964, prepared under

• private contract to the Corps of Eng ineer s fo r use in the three Type
2 comprehensive studies of the Pascagoula , Pear l and Big Black River
Basins, and (b) “Agricultural Economic Base Study of the Pascagoula
Ri ver Basin Study Area , ” prepared by the Economic Research Service
and the Forest Service of the U. S. Depart-ient of Agriculture , June
1965.

The purpose of the economic base study was to project the econom-
ic growth of th e basin to 1965 , 1980 and 2015 for guidance in the
preparation of an adequate plan of development for the water and re-
lated land resources of the basin and for use in the evaluation of

‘I benefits  that would accrue from such development. Major parameters
of the genera l economic activity included in this study are popula-
tion, hou seholds , labor force , emp loyment , per sonal income , and
value added by manufacturing . A detailed presentation of the data
cited in this  chapter is given in Appendix E.

DESCRIPTION OF ThE STUDY AREA

The area treated in the “Economic Base Study of the Pascagoula ,
Pearl and Big Black River Basins Study Area ” will be referred to as
the “base study area .” It lies in the southeastern par t of the
United States and includes all the State of Mississippi , 19 counties
in central and western Alabama and 12 parishes in southeastern
Louisiana . The base study area was divided into 7 components approxi-
mating drainage areas. One of these principal components applies to
the Pascagoula River Basin and will be referred to as the “basin stud y
area ” or simp ly the “basin. ”

The basin study area boundary follows the county lines nearest
the basin ’s physical boundary and includes 16 counties, all in Mis-
sisaippi. Pivision of the basin study area into subareas (Leaf,
Chickasawhay and Coastal) was accomplished by grouping together those
count ies tha t are strongly related by watershed factors, water needs
and economic activity. These subareas are shown in Figure 5.
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POPULATION

One of the primary measures of an area ’s economy is the number
of persons living therein . People reflect  the opportunities and
problems o f the ar ea in which they live and const i tute the market
fo r consumer goods and services. They provide the labor force that
r esponds to industrial , commercial and agricultural employment de-
mand , and represent social requirements , such as schools , hospitals ,
t ranspor ta t ion f a c i l i t ies , recreational facil i t ies and other social
services. They are also one of the principal factors that determine
the needs for water resource development. Effect ive river basin
plann ing is based upon a full understanding of these needs and is
dedicated to satisfying them through the implementation of timely
water resource development.

In 1930, the population c~f the Pascagoula River Basin study
area was 339,300. By 1960, it had increased to 500,400, or about
47 percent. This compares favorably with the 46 percent increase
achieved by the Nation and far exceeds the growth rate of 31 percent
by the base study area for the same period of t ime . By 2015 , the
population of the basin is projected to reach 1,290,200, or 2.6
time s the 1960 level. This is equal to the national projected rate
and exceeds the 2 .2  times projected for the base stud y area , as4 shown in Table 4.

Urban population more than doubled between 1930 and 1.960, in-
creasing from 103,300 to 254 ,400 . Rural non- farm population showed
al mos t as grea t a ra te of  growth as urba n pop ula tion, increas ing
from 78,200 in 1930 to 187,600 in 1960; however, rural farm popula-
tion decreased from 157 ,800 to 58 ,400 , result ing in a net increase
of onl y 10,000 in total rural population between 1930 and 1960 . By
2015 , urban population is expected to more than triple the 1960 level ,
while rural non- farm almost doubles and rural farm continues to de-
crease to less than one-half the 1960 level, as shown in Table 5.

TOTAL EMPLOYMENT

The number of potential employees of the basin at a particular
time is limited roughl y by the size of the labor force which is de-
rived from the population. In turn, the productivity of labor
through employment is an indication of the income flow that the
basin ’s economy can generate . In interpreting the economic growth
of the basin , consideration was given to the up-grading of the pro-
thic tive capacities of the labor force through development of skills
and the transfer into higher value-added industries of large seg-
ments of the labor force, freed by declining agricultural employment.
The expansion of employment opportunities in urban areas has tended
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to offset losses in agricultural employment and agriculturally rela ted
industries. This trend has caused considerable depopulation in rural
counties dependent on agriculture as their employment base.

Tbtal employment in the basin rose 27 percent from 1930 to 1960,
increasing from 117 ,100 to 149 ,100 , as shown in Table 6. This is
well below the 50 percent increase achieved by the Nation but exceeds
the base stud y area rate of onl y 9 percent for the 30-year period.
Total employment is projected to increase 2.7 times between 1960 and
2015, reaching 405,800. This compares with an increase of 2.6 times
for the Nation and 2.3 for the base study area.

TOTAL PERSONAL INCOME

While the assertion is apt to be made that population is the
starting point of any economic analysis , it is income to which people
gear their efforts and for which they expend their energy. Where
there are income-producing opportunities , there will also be people.
Personal income is a measure of economic welfare , particularl y as a
gauge of economic development.

Personal income is derived from wages and salaries earned by the
employed labor force , from income-producing property and proprietor-
ships , transfer payments , and from other personal business investments.
Growth in personal income is related directly to rising rates of pro-
ductivity and growth in production. Therefore, inherent in an analysis
of personal income and its major components is a consideration of the
factors affecting productivity.

Total personal income of the basin mor e than quad rupl ed dur ing
the historical period , from $151.7 million in 1930 to $680.6 million
in 1960, and is projected to continue to increase , reaching $5,372.4
million in 2015, or almost eight times the 1960 level , as shown in
Table 7. The rate of growth achieved by the basin between 1930 and
1960 is well above the national increase of 2,9 times or the base
study area increase of 3.8 times. Between 1960 and 2015 , to ta l  per-
sonal income in the basin is projected to increase only slightl y
faster than in the Nation , 7.9 times for the basin compared to 7.4
times for the Nation. This increase reflects both population growth
and rising per capita income. In 1930, basin per capita income was
only $447; by 1960, this had increased to $1,360 and is projected to
be $4,164 by 2015. Wages and salaries accounted for a majority of the
total personal income of the basin in the past and are expected to
account for an even larger share in the future. In 1960, wages and
salaries accounted for 65 percent, compared to 64 percent in 1930.
By 2015, they are projected to comprise 66 percent of total personal
income of the area. Although the amount of income attributed to
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proprietors has increased in the past , the relative share of total
persona l income has decreased from 22 percent in 1930 to 16 percent
in 1960 and is projected to accoun t for onl y 12 percent by 2015.
With the advent of various retirement pension and welfare programs ,
including social security, the share of total personal income de-
rived from transfer payments increased from 2.5 percent in 1930 to
10.4 percent in 1960 . This trend is expected to continue in the
future although at a greatly reduced rate, reaching 12.3 percent by
2015.

LAND USE -

The total land resource base was differentiated according to
(1) land in farms and (2) land other than in farms. Of the 6,323,300
acres within the basin study area, 2,552,482 acres were classified
as “land in farms” and 3,770,818 acres as “land other than in farms”
in 1959.

A primary factor affecting future agricultural production is
the availability and quality of land. The demand for land for non-
agricultural purposes has caused a shift in use. Land is being
withdrawn from agricultural use for urban , industrial and other
uses related to an increased population. Highway development , air-
port construction and recreational demands on the land base are
notable examples. Reservoirs and other types of water resource
developments also require significant quantities of land.

The demand for nonagricultural land is not as great in the basin
as the demand that exists in some other areas of the United States.
Although the agricultural resource base of the basin is not expected
to undergo a reduction by 1980, a relatively small decline is ex-
pected to occur by 2015, as shown in Table 8.

AGRICUL TURE

Agriculture is an important segment of the basin ’s economic
activity, but its relative importance is lessening as the economy
becomes more diversified . The number of farms has decreased from
a high of about 32,000 in 1949 to 21,300 in 1959 and is projected
to continue this trend, falling to 12,2(,O in 1980 and 8,500 in 2015.
With land in farms remaining virtually unchanged to 1980 and declin-
ing only sl ightly to 2015, the average size of farm is projected to
increase from about 120 acres in 1960 to 260 acres in 2015.
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Table 8

Major land use - Pascagoula River Basin study area
1959 and projected to 1980 and 2015

______________ 
Acres 

_______________

Land 1959 
— 

1980 - 2015

IN FARMS 2,552 ,482 2 ,571,000 2,245 ,000
Cropland 648,800 590,000 500,000

Harvested 339,509 250,000 200,000
Used for pasture 203,293 255,000 240,000
Idle 105 ,998 85,000 60,000

Woodland 1,511,241 1,600,000 1,390,000
Pasture 324,697 321,000 310,000
Other farm land 67,744 60,000 45,000

OTHER THA~N IN FARMS 3,770,818 3,752,300 4,078,300

Forest1 3,461,918 3,310,900 3,291,500
Federal2 40,100 70,100 102,100
Urban 231,600 310,100 593,500
Water 37.200 61 .20O~ 9l 200~

TOTAL APPROXIMkTE AREA 6,323,300 6,323,300 6,323,300

1lncludes National Forest J id
2Does not include National Forest.
3Acreage developed prior to final formulation of comprehensive plan .
The structural measures contained in that plan would increase the
1980 water area to 84,651 acres and the 2015 area to 118,593
acres. This increase would result in a like reduction in land
area.

The major crops grown are corn , hay and cotton; the principal
livestock and livestock products are poultry and poultry products
and cattle and cal..es. In 1959 livestock and livestock products
accounted for 79 percent of the cash receipts from farm marketing;
by 2015 they will account for 92 percent of total cash receipts.

Net farm income was $30,126,000 in 1959 and is projected to in-
crease over three times by 2015. This increase , coupled with a
reduction of 60 percent in the number of farms during the same
period , will result in a projected increase in net income per farm
in 2015 of eight times the $1,414 earned in 1959.
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FORESTRY

The area occupied by forest in the basin is greater than the
combined acreage devoted to all other land uses. In 1959, forest
acreage accounted for about 5 million acres out of a total of 6.3
million acres. Eighty-four percent of this forest land , or about
4.2 million acres, is in private ownership . Of this 4.2 million
acres, 36 percent is farm forest and 64 percent is in other types
of ownership. Softwood forest types, which include longleaf-slash
pine , loblolly-shortleaf pine and oak-pine , cover 76 percent of the
commercial forest land. The basin ’s wood supply is derived from
trees that are now standing on commercial forest land. In 1956
these trees contained 2.1 billion cubic feet of wood classified as
forest growing stock. The total net volume of sawtimber on commer-
cial forest landswas 7.4 billion board feet measured by the Inter-
national one- fourth inch log rule , or about 58 percent of the
growing stock.

The growing stock is projected to 5~. 8 billion cubic feet in 1980
and sawtimber to 18.3 billion board feet. The growing stock and saw-
timber inventories will decline by 2015 but will be 74 and 85 percent
greater than the 1956 inventories , respectively.

Employment in the basin as a result of the timber resource is
classified into two broad categories: (1) those employed in timber-
based manufacturing industries, and (2) those employed in timber
management and harvesting of timber . The first category is made up
of employment in the following SIC (Standard Industrial Classifica-
tion) major groups:

24 - Lumber and Wood Products
- Furniture and Fixtures

26 - Paper and Allied Products

Except for 1950, employment in SIC major groups 24 and 25 has remained
fa irly constant at about 7,000 and is projected to essentially main-
tain this level until 2015. Employment in SIC major group 26 has
shown steady growth in the past , from 738 employees in 1930 to 5,322
in 1960, and is projected to continue this trend , reaching approxi-
mately 17 ,100 in 2015. Employment in the second category, timber
management and harvesting, has decreased from 7,735 in 1954 to 4,873
in 1958 and is projected to continue decreasing to 1980. Beyond 1980,
it is projected to increase slightly, reaching a level of about 4,800
workers in 2015.
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C0~O~ERCIAL FISHING

There are freshwater commercial fisheries operating in the basin.
The lates t survey, conducted in 1960-1961, showed that 14 regular and
75 casual fishermen caught 253,100 pounds of finfish worth approxi-
mately $70,000 (ex vessel). Buffalo and blue channel catfish make
up appr6~imately 83 percent of the catch by both weight and value.

Marine commercial fisheries of Mississippi are important to the
State ’s economy and are supported by the coastal estuarine environ-
ments. In 1964, the landings approximated 332 million pounds of f in-
fish and shell fish worth slightly more than $8 million (ex vessel)
to the fishermen. The fisheries of menhaden , unclassified industrial
fish, shrimp , oyster , red snapper , blue crab , king whiting, grouper ,
and mullet represent over 99 percent of the catch in pounds and value .

MINERAL RESOURCES

Production of crude oil , natural gas nd natural gas liquids
generated most of the value of mineral output in the Pascagoula
River Basin in 1965, as shown in Table 9. Sand , gravel and clay pro-
vided the only significant tonnage and value of solid mineral sub-
stances recovered from primary deposits. Items whose individual
value cannot be revealed are lime and magnesium compounds manufac-
tured from dolomite obtained outside the basin and sulphur recovered
from refinery gases in a refinery in Lamar County .

Table 9

Mineral production in the Pascagoula River Basin in 1965
Values in

Comodity - Unit Quantity $1 ,000

Clay short tons 126,445 604
Natural gas million cubic feet 49,415 8,457
Natural gas liquids thousand gallons l0,O~8 536
Petroleum (crude) thousand 42-gallon

barrels 27,594 72,667
Sand and gravel thousand short tons 1,308 1,269
Stone thousand short tons 12 24
Total value of items whose
individual values cannot
be disclosed :

Certain nonmentals --- --- 4,339

Total 87,896
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Estimates of proven petroleum reserves in Mississipp i, as of
December 31, 1965, ranged from 359.8 million barrels (American
Petroleum Institute) to 531.7 million barrels (Oil and Gas Journal1.
The Oil and Gas Journal also estimated that reserves for oilfields
of the Pascagoula River Basin in Mississipp i amounted to 244.5
million barrels on January 1, 1966, or 42.2 percent of the total re-
serves of the State . The ratio of reserves to 1965 production in
the basin was 12.28 to 1.

No adequate estimate of the amount of available sand and gravel,
the foremost solid mineral products in 1965, has been published ,
However , it is a logical conclusion that resources are large and
probably measurable in billions of tons.

Sand and gravel produced within the basin are marketed from
Meridian southward to the Gulf coast, including the towns of Pasca-
goula and Biloxi. Some sand and gravel are shipped as far as New
Orleans. Except for sand and gravel used locally, shipment is by
rail.

CONSTRUCTION

The expansion of population , the development of manufacturing
facilities and the need for vast public improvements are expected
to give considerable thrust to construction employment. Rising
from 2,900 in 1930 to 10,900 in 1960, construction employment is
projected to increase to 36,900 in 2015. Construction employment
generated $25.4 million in wage and salary income in 1960, up from
$3.6 million in 1930. By 2015, it is expected that wage and salary
income from the construction industry will reach $196 mi l l ion , in-
dicating a large expansion in capital formatior’ -

MANUFACTURING

Consistent decade-to-decade growth in manufacturing industries
was achieved from 1930 to 1960. Manufacturing employment in the basin
more than doubled during the 30-year period , as shown in Table 10.
Employment in major water-using manufacturing industries increased
from 3,800 workers in 1930 to 12,300 workers in 1960 and is projected
to reach 45,000 by 2015. The most noticeable increases in the past
occurred in the paper , food and chemical industries. In coming per-
tods , the basin will experience significantly higher levels of

k employment in all major water-using industries. Other manufacturing
employment increased from 10,600 in 1930 to 24,400 in 1960 and is
forecast to rise to 63,300 by 2015.
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With the abundance of water , it is only natural that manufac-
turing development should be shifting to major water-using indus-
tries. In 1930, only 26 percent of manufacturing employment was
engaged in major water-using industries. By 1960, this had shifted
to 34 percent and is projected to comprise 42 percent in 2015.

The proportion of wage and salary income from manufacturing in-
creased from 28.4 percent in 1930- to 31.3 percent in 1960. This
trend is expected to continue to 2015 when manufacturing wage and
salary income will cons titu te 33.7 percent of total wage and salary
income .

• Value added by manufacturing , generally, is the best measure
available for comparing the relative economic importance of manu-
facturing among industries and geographic areas. Total value added
by manufacturing for the basin has increased at a steady rate from
$172 million in 1947 to $292 million in 1963. The trend is expected
to continue throughout the projection period , reaching approximately
$2.066 billion by 2015.

WHOLESAL E AND RE TA IL TRADE

As ind ica ted by emp loymen t trends , wholesale and re tail trade
is in a strong growth phase . In 1960, employment in wholesale and
retail trade was the most significant sector of nonagricultural-
noninanufacturing employment. This pattern of development is ex-
pec ted to con tinue througho ut the forecas t per iod when emp loymen t
will reach abou t 88 ,300 by 2015.

With the growth in emp loymen t , a correspond ing growth in wage
and salary income is expected . In 1960, this sector provided $81.6
mill ion in wage and salary income , or 18.5 percent of total wage and
salary income . By 2015 , it will account for $824.1 million or 23.3
percent of the total. 

-

TRANSPORTA TION FACILITIES

The basin is served by an expanding network of highways and
roads. Access is provided by seven highways on the U. S. numbered
system and numerous State numbered highways and local roads. In
addition , three in ters ta te highways are under construction on the
National System of Interstate and Defense Highways. Considerable
effort also has been put forth on the part of local interests in
recent years to improve the quality of their farm- to-market roads.
Four interstate railroads serve the basin with regularly scheduled
freight trains to all major cities and towns. Numerous interstate
motor freight carriers operating on the well-developed highway sys-
tem provide service throughout the basin. Air passenger and freight
service is provided from the major cities to all parts of the country.
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CHAPTER 4

PRESENT WATER AND RELATED
LAND RESOURCE DEVELOPMENT

INTRODUCTION

The water and related land resources of the Pascagoula River
Basin are largely undeveloped . The few principal water resource
d~evelopments , either constructed or under construction by the Fed-
eral Government , include channel improvements for naviga tion and
for f lood con trol , and a mul tip le-purpose reservoir for flood con-

• trol , water quali ty control , wa ter supp ly ,  recrea tion , and f i sh  and
wildlife enhancement. Other Federal and non- Federal developments
include one small reservoir for flood control , wa ter supp ly and
recrea tion , another reservoir for water supply for Mobile , Alabama ,
and several lakes , parks and related recreational areas. At the
present time , municipal and industrial use of fresh water in the
basin is approximately 115 million gallons per day. Of this total ,
groundwater supplies an estimated 60 mi l l ion gallons per day. In
addi tion , rural areas use 11 million gallons per day, cooling use
is 75 mil l ion gallons per day, and saline water use is 250 mil l ion
gallons per day.

EXISTING AND AUTHORIZED WATER RESOURCE DEVELOPMENTS

Corps of Engineers. Existing or authorized projects of the
Corps of Engineers in the basin include naviga tion faci l ities in
the lower portion , a flood control project along Sowashee Creek
at Meridian , and a multiple-purpose reservoir on Okatibbee Creek
near Meridian.

The existing navigation facilities in the basin include a deep-
water channel from the Gulf of Mexico to the port of Pascagoula,
with several turning basins and side channels; a seven-foot-deep
charnel in the Pascagoula River from Dog River (Escatawpa River) to
Dead Lake, and then three feet to the head of the river ; and high-
water channels in the Leaf River to Hattiesburg and in the Chicka-
sawhay River to Buckatunna. Of these, the harbor project is the
only one being actively maintained and further developed. The
Pascagoula River portion is being maintained only in the lover
reaches as needed. The Leaf and Chickasawhay Rivers are commer-
cially inactive and abandonment of the Federal projects therein has
been recommended.

The only completed Corps of Engineers flood control project in
the basin is a channel improvement project located on Sowashee Creek
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at Meridian. The project was authorized by the Chief of Engineers
under Section 205 of the Flood Control Act of June 30, 1948, as
amended. It was completed in 1955.

The multiple-purpose Okatibbee Reservoir , in the upper portion
of the basin , will partially regulate low flows for water quality in

— Okatibbee 1Creek and Chickasawhay River; modify flood peaks during
floods; furnish a dependable water supply for the growing Meridian
area; and provide a large lake for recreational purposes. Construc-
tion was initiated in June 1965 and is scheduled for completion in
1968.

• Department of Agr iculture. All of the coun ties in the basin
are within organized Soil Conservation Districts and are actively
engaged in carry ing out soil and water conservation practices. De-
tailed soil surveys have been completed on 70 percent of the agri-
cultural land. Farm plans have been prepared on 36 percent of the
farms covering 34 percent of the agricultural land. Practices
carried out to date through Soil Conservation Districts , agricultural
conservation programs , the Clarke-McNary and Cooperative Forest Ma n-
agement Acts and other programs include conservation cropping systems,
pasture planting and improvements , farm ponds , drainage , terracing,
contour farming, critical area land treatment , tree planting and
forest management practices.

Local water management districts have been formed and are in
the process of organizing for the purpo se of obtaining assistance
under the Watershed Protection and Flood Prevention Act of the 83rd
Congress. Dry Creek Watershed , covering 13,954 acres in Cov ing ton
County, was approved for operation in August 1966. A work p lan on
Big Creek Watershed , covering 80,012 acres in Jasper , Jones and
Smith Counties , was comp leted in January 1967. A work plan on
Chunky River Watershed , covering 240,650 acres in New ton and Neshoba
Counties , was completed in June 1967. Authority to plan Upper Leaf
Watershed in Scott and Smith Counties was approved in September 1966
and authority to p lan Sowashee Creek Watershed near Meridian was
granted in April 1967. Souinlovey Creek, Okatoina Creek an.1 Tallahoma
Cr eek Watersheds are in the process of organizing and are expected to
subm it app lication for planning authorization in the near future.
Structural measures expected tc- be constructed in these eight water-
shed projects consist of 96 floodwater retarding structures , 11
multiple-purpose structures and 558 miles of channel improvement.
Land treatment measures for watershed protection and flood preven-
tion on cropland , pastureland and forest lands are also to be in-
stalled in these projects.

Pat Harrison Waterway District. The Pat Harrison Waterway
District was created by an act of the Mississippi Legislature in
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1962 as a management tool to facilitate the coordinated and comprehen-
sive development of Southeast Mississippi through improved use of the
water and land resources of the Pascagoula River Basin. This State
agency comp leted construction of a dam on Flint Creek near Wiggins
in Stone County in 1966. The 600-acre reservoir formed b y the dam
providel storage for water suppl y for the City of Wiggins , recreation ,
flood control in the immediate area, and fish and wildlife enhancement.
Complete development of the reservoir is expected to provide an eco-
nomic stimulant to the local economy.

Mobile Water Works Board. The Mobile Water Works Board construe-
ted a dam on Big Creek, a tributary of the Escatawpa River , as a
source of water supply for the City of Mobile, Alabama . The dam was
completed in December 1951. The 3,600-acre reservoir formed by the
dam has a maximum dependable yield of about 100 million gallons of
water a day. In addition , the reservoir also provides incidental
fishing for the surrounding area.

Public parks and outdoor recreation areas. Recreational facili-
ties are provided throughout the Pascagoula River Basin for various
types of activities other than those associated with such water
sports as boating , skiing and fishing. The larger part of the Fed-
eral lands in the basin are included in the Bienville and DeSoto
National Forests and are under management for multip le-use including
recreation. The Mississippi Game and Fish Commission manages the
Red Creek, Chickasawhay, Bucatunna Creek, Leaf River , and Tallahala
Creek Wildlife Management Areas, and many small parks and lakes in
cooperation with the U. S. Forest Service and priva te landowners.
In addition , there are three State parks within the basin and numer-
ous private developments such as cabins and hunting areas. The
public recreation areas in the basin are listed by county in Table 11.

I
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CHA-PTER 5

-

• 
WATER AND RELATED LAND RESOURCE

DEVELOPMENT NEEDS

INTRODUCTION

The ultimate goal of comprehensive river basin planning and the
resultant programs is to satisfy human needs and to improve the social
and economic well-being of all the people. It is basic that water and
related land resources have value only to the extent that they are
needed. Investigations have shown that economic development is occur-
ring in varying degrees throughout the basin , with the lower portion
developing rapidly into a major urban-industrial area. This basin-
wide development is creating new and added demands for the use of
water and related land resources. Evaluation of these demands in-
volves consideration of past and present water and related land
resource uses as related to economic activities in the study area
and the broad projections of future economic growth. The increasing
water and related land resource development needs in the basin are
discussed in this chapter , without regard to priority.

FLOOD CONTROL NEEDS

The control of high flows is vitally important to the security
of the peopl e r esidin g in those areas of the basin which are threat-
ened by floods. Tremendous amounts of proper ty damage and business
losses have resulted from past floods. Potential damage from floods
wh ich could occur is even greater . Careful estimates of the poten-
tial damages from floods of several different magnitudes were used
as a measure of the severity and extent of the flood problem. How-
ever , the anguish and suffering of those affected cannot be measured.
For the purpose of this study, evaluation of these flood damages was
divided geographically between upstream watershed areas and the Pas-
cagoula River and its principal tributaries.

For the investigations and analyses of the upstream watersheds ,
the basin was divided into 63 sub-watersheds with drainage areas
ranging from 22 to 377 square miles. These watersheds are generally
rural in nature and their economy is related to agriculture. ~ie to
the characteristics of the streams and lack of structural development ,
bottomlands are subject to flash floods from cloud-burst downpours.
On-site field investigations were made to determine the frequency,

— amoun t, and extent of flood water damages to agricultural lands and
fixed improvements in the rural and urban areas. Studies made by
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the Department of Agriculture, as reported in Appendix F, show the
average annual flood damages to 765,500 acres in these upstream
areas to be approximately $1,901,340, based on long-term projected
prices. Approximately $1,123 ,800 of this total is classed as agri-
cultural damage, consisting principally of crop and pasture losses.
The balance is related primarily to roads, bridges, and major im-
provements.

Field investigations were made by the Corps of Engineers to
determine the extent of flood damages along the main streams and
principal tributaries for an analysis of the flood control needs.
Data on the use of rural land and farming practices in the flood
plains were obtained from farmers, county agents and Soil Conserva-
tion Service representatives living in the affected areas. Operating
officials and governmental agencies furnished information on damage
to roads, highways and railroads. The urban areas affected by floods
were inspected and appraisals made of the losses. A detailed descrip-
tion of the methods used in evaluating the flood damages along the
main streams and principal tributaries is given in Appendix D.

The studies described in the preceding paragraph showed that
there is a total of 464,800 acres of land subject to flooding along
the Pascagoula River and principal tributaries. Of this total ,
4,100 acres are urban and 460,700 rural. The average annual flood
damages to these ar eas , in terms of 1962 flood plain development and
196 5 prices , amounts to $1,960 ,600. Of this total , $680,700, or
about 35 percent , is to urban development. The 17 principal urban
centers affected by floods are shown on Figure 6. A detailed de-
scription of the flood damage in these centers is given in Appendix D.

The above estimates are a measure of the current need for flood
control in the basin. The potential economic growth of the area and
the capability of the flood plain in certain areas to sustain further
economic development indicates that the level of average annual dam-
ages will increase in the future.

Figures 7 and 8 show typical flood scenes in the Pascagoula River
Basin.

WATER QUALITY CONTROL NEEDS

One of the more serious water resource problems which exists to
some extent in all parts of the Nation today is stream pollution .
The use of water for municipal and industrial purposes almost
inevitably resu l ts  in the production of some liquid wastes which,
even after a high degree of treatment , can degrade the quality of
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the receiving stream and limit downstream water uses. The mainte-
nance of the water quality of the streams at levels satisfactory for
multiple-use is required for the full economic development of the
Pascagoula River Basin.

In order to est imate the water quality control requirements ,
water quality objectives had to be established . These objectives
had to include a satisfactory standard of stream water quality for
all purposes, including municipal and industrial water su~p1y and
recreational use, as well as for propagation of fish and ac~iatic
life. The objectives also had to be reasonably obtained. For the
Pascagoula River Basin, quality objectives are based principally on
dissolved oxygen concentration and confirmed coliform bacteria count.
Storage provided for stream flow regulation should maintain a minimum
dis solved oxygen concentration of 4.0 mill i grams per l i ter at a point
in the receiving waters where the maximum pollution is felt when base
flo.. is at or in excess of the 7-day low-flow with a 10-year recur-
rence interval. Proposed recommendations for bacteriological water
quality standards regarding waters used for contact recreation are:
Fecal coliform density not to exceed 200 per 100 ml (geometrical
mean); and fecal coliform density not to exceed 400 per 100 ml in
more than ten percent of samples analyzed per month .

The Federal Water Quality Act , as amended , states that stordge
fo r regu lat ion of streamf low fo r the purpose of water qual i ty  con-
t rol shall not be provided as a substitute for adequate treatment or
othe r methods of controlling ~-‘astes at their source. The recently
established Mississippi State Air and Water Pollution Control Com-
mission has been designated as the pollution control agency for
Mississippi for purposes of the Federal Water Pollution Control Act ,
as amended . For Alabama , the Alabama Water Improvement Commission
has been designated as the control agency for all purposes of the
Federal Water Pollution Control Act , as amended.

There are manifestations of water quality problems in the four
heaviest populated area-’ in the basin. Figure 9 illustrates the con-
dition in one of these areas. These problems will be intensified
and other problem areas will develop with the expected economic
growth unless measures are undertaken to control the waàte loads
discharged into the streams. The magnitude of the problems is sum-
marized in Table 12 which shows present and projected waste loads
in 5-day biochemical oxygen demand (B.O.D.5). The projected residual
waste loads assume the prerequisite levels of waste treatment prior
to discharge into the receiving stream. These loads were determined
by the Federal Water Pollution Control Administration as part of its
study on water needs. The report  of that agency is pr esented in
Appendix G.
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Figure 9

Typ ical scenes of pol lu t ion  near the mouth
of the Escatawpa River
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L Table 12

Present and projected waste loads for cr it ical  areas
in the Pascagoula River Basin -

Raw load Residual load
(lbs/day B.O.D.5 (lbs/day B.O.D.5)

Area 1965 2015 1965 2015
Hatt iesburg area 28 ,000 81,000 27 ,000 10,000

Possible paper mill (McCallum) --- 78,000 4,350’

Laurel-Ellisville area 7,500 22,000 3,800 3,300

Particle board industry 6,700’

Meridian area 15,500 60,000 8,100 8.000

Pascagoula area 140,000 870,000 109,000 128,000

‘Allowable load based on critical flows and temperature conditions.
3The 1965 stream survey showed wastes discharged to range from
25,000 to 2,000,000 lbs/day during one week of the sampling period.

WATER SUPPL Y NEEDS

The expanding number of persons expected to reside within the
Pascagoula River Basin service area , the growing economic activity,
the rising standard of living and many new and improved water-using
appliances and devices are increasing water requirements. Al though
there is abundant water in the basin , dependable supplies in some
areas are already deficient in quantity. In addition , deteriorated
or deteriorating water quality threatens these dependable supplies
and will continue to do so unless steps are taken to insure proper
quality control. Rural water uses are a small but still significant
par t of these increasing water needs.

Municipal and industrial water supplies in the basin are obtained
from springs , wells and streams. The 1965 fresh water supply require-
ments for municipal and industrial use totaled about 115 million
gallons per day. These requirements are expected to increase to 686
million gallons per day by the year 2015. The estimates of future
municipal and industrial water supply were made by the Federal Water
Pollution Control Administration (Appendix C). The Administration
estimated that, as a result of additional population and greater per
capita water use, the municipal demand will increase from the 1965
level of 28.8 million gallons per day to 90.8 million gallons per day
in 2015. Industrial water demand will increase in proportion to in-
creased production and employment.
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There are four major water—using centers in the basin.  These
correspond to the basin ’ s populat ion centers and are Mer idian , Laurel ,
Hattiesburg and the Pascagoula-Moss Point complex. The combined
municipal and industrial use of fresh water in these four centers in
1965 was about 105 million gallons per day, exclusive of 75 million
gallons per day used as cooling water by a power plan t near Hatties-
burg. This use is expected to increase to approximately 523 million
gallons per day in 2015, exclusive • f the previously mentioned cool-
ing water. The estimated future municipal and industrial fresh water
requirements for these areas and other selected locations in the
basin are shown on Figure 10.

Rural and agricultural water requirements were investiga ted by
the Department of Agricul ture (Appendix F). It was determined that
wa ter for agricultural  and rural domestic needs is not a problem
insofar as supp ly is concerned . Adequate groundwater is available
from wells , springs and streams in all par ts of the basin. In addi-
tion, farm ponds , mainly for l ivestock water , either have been or can
be constructed on most farms in the basin . Water for household use
is mostly from wells located near the farm or rural residences. In
some cases, community water systems have been developed that use
deep wells as a source of water supply.

OUTDOO R RECREATION NEEDS

The outdoor recreation needs of the Pascagoula River Basin were
div ided into the two categories of general recrea tion and f ish and
wildlife enhancement. General recreation includes such water-
dependent and water-enhanced activities as swimming, boa ting,  water
skiing, sai l ing,  camping,  p i cn i ck ing ,  sightseeing, hiking,  na ture
study, and incidental f i sh ing  in combination with other act ivi t ies .
Fish and wildlife enhancement includes hunting and spor t fishing.

The majority of people seeking outdoor recreation wish to be
near water areas and to engage in water-associated activities such
as swimming, boa ting , camping, picnicking and fishing. Our expanding
popula tion , with more leisure time , more purchasing power, and more
mobili ty, con tinues to seek more oppor tunit ies to enjoy the outdoors.
The demand for outdoor recreation , conseq uen tly, has been grow ing
stead ily. The increase for the period 1951-1959 is illustrated by
Figure 11. In most densely populated areas of the country, the
demand has led to overcrowding and extreme pressures on existing out-
door recreation facilities.

The growing demand for outdoor recreation in the Nation is de-
tailed in “Outdoor Recreation for America ,” a repor t to the President
and to the Congress by the Outdoor Recreation Resources Review Com-
mission (ORRRC) . This report , which was submitted in January 1962 ,
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Figure 11

Increase in use of outdoor recreation facilities

60 
in the United States for the period 1951-1959’
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1Data obtained from “Outdoor Recreation for America , ” January 1962.

-hows that the number of occasions of outdoor activities in which
persons over 12 years of age will participate is expected to in-
crease 184 percent between 1960 and the year 2000, assuming that the
quality and quantity of facilities per capita remain constant. With
a greater oppor tuni ty factor provided by addi tional per capita
facilities , the number of occasions of participation is expected to
increase 228 percent by the year 2000. Outdoor activities , concerned
directly with water — swimming, boating, and water skiing — should
increase 251 percent by the year 2000, while additional per capita
facilities should result in a participation increase of 311 percent.
Proximity to water tends to enhance the pleasure associated with
many other recreational activities. This is pointed out in the
ORRRC r epor t which states “Wa ter is a prime factor in most outdoor

— recreation activities. ”

Participation in activities at public recreation areas in the
United States represented almost 10 percent of the esLimated outdoor
recreational demand in 1960. The size of the public recreation
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portion of the market is influenced by the quantity, quality and

- 
distribution of public recreation facilities.

In the Pascagoula River Basin, there are approximately 588,000
acres of land under Federal administration including two national

- - forests’~” The forests contain 23 areas designated for recreation use.
These areas comprise about 2,440 acres of land and 90 acres of water ,
of which a total of 164 acres of land are developed for present use.

- -  There are three State parks having a total area of about 2 , 150 acres
and many local parks . However , the total amount of Federal , State- and municipal land in the basin developed for recreation use is
only 754 acres. In 1963 , the repor ted day vi si ts  to these areas
totaled 813,000. Water-associated activities in most parts of the

-~ basin are limited due to the absence of large fresh water surface
areas.

General recreation. Existing needs for general recreation in
1 the Pascagoula River Basin may be defined as the demand for recrea-

tion opportunities less the present capacity of existing resources
and facilities. Table 13 shows the present and projected imbalance
between demand an d supp ly in terms of needs for the basin. Data

- shown in this table were obtained from the report of the Bureau of
Outdoor Recreation presented in Appendix H. Supply figures include
only those programmed facilities that will be in operation by 1970.

Table 13

Exist ing and projected total annual unsat is f ied  demand for swimming,
boating , camping and picnicking in the Pascagoula River Basin

(1,000 activity occasions) ________-
Year Swimming BoatinR Camping Picnicking

1965 Ibtal annual demand 6,360.6 2,838.0 914.6 3,214.9
1965 Total annual supp ly* 1,070.0 104.2 2 7 2 . 2  327.8
1965 Total annual unsatisfied demand 5,289.7 2,733.8 642.4 2,887.1

1980 Total annual demand 11,320.3 5,050.0 1,627.1 5,723.4
1970 ibtal annual supply* 1,558.4 104.2 362.5 530.4

— 1980 Total annual unsatisfied demand 9 ,761.9 4,945.8 1,264.6 5,193.0

2015 Total annual demand 38,900.3 17,354.0 5 ,587.5 19,668.1
1970 Total annual supp ly* 1,558.4 104.2 362.5 530.4
2015 Total annual unsat i s f ied  demand 37,341.9 17,249.8 5,225.0 19,137.7

*Amnual use that can be expected from supply.
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As shown in Table 13, ther e is a critical shortage of facilities
in every class of water-dependent and water-enhanced outdoor recrea-
tion activities in the Pascagoula River Basin. Swimming area, pic-
nicking and camping facilities, and water for boating do not satisfy
the present demand, nor will the programmed facilities that are to
be completed by 1970. The preference of the public to recreate on
or near water , coupled with the expected large increases in the
total market, indicates tha t any water areas developed in the Pasca-
goula Ri ver Basin would be ut i l ized for public recreation to the
maximum extent of the facilities provided.

Fish and wildlife enhancement. The fish and wildlife resources
of the Pascagou la Ri ver Basin constitute a major recreation potential
for residents of the area. The streams in the basin provide excellent
opportunity for sport fishing. It is estimated that the present
52,669 acres of water surface in the basin have an annual fishing
capacity of approximately 1,184,300 man-days.

Areas in the basin open to public hunting include about 1,039,570
acres under public ownership or under lease to the Mississippi State
Game and Fish Commission. These lands supply hunter opportunity for
about 74 percent of the existing demand at the 1965 level, and with
intensive management can supply about the same percent for projected
2015 demand. Hunter demand, however , cannot be entirely satisfied
with public-owned or State-managed lands. Private land holdings
contribute , and will continue to contribute , to hunter opportunity ,
provided their use is of mutual benefit to both the landowner and
sportsman.

The recreational value of fish and wildlife is of profound sig-
nificance to the well—being of people in the basin, possibly even
more so than the food value of this resource. The opportunity to
hunt and fish will not automatically remain. Therefore, fish and
wildlife resources must be considered in the comprehensive plan of
improvement for the Pascagoula River Basin. The need or market for
providing additional fish and wildlife opportunities for the basin
was measured by the Bureau of Sport Fisheries and Wildlife in terms
of man-days of fishing and hunting. The present and projected levels
of man-days for sport fishing and hunting by that segment of the pop-
ulation 12 years and older in the basin are given in Table 14. These
projections, developed by the Bureau of Spor t Fisher ies and Wildlife
(Appendix I) , were based upon projections of service area population
contained in Appendix E and per capita demand factors from unpublished
Census South data compiled by the Bureau of the Census during the 19W
Survey of Fishing and Hunting. The projections show an overall in-
crease of about 135 percent in the number of residents , 12 years old
and over , who will engage in these activities. These resident fisher-
men and hunters will account for a 120 percent increase in the total
number of man-days of participation in hunting and fresh- and salt-
water fishing between the years 1965 and 2015.
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COMMERCIAL FISHING NEEDS

A valuable commercial fishery resource exists in the Pascagoula
Riv er Ba sin , esp ecial ly in the estuar ine zone. Means of main ta in ing
and enhancing this r esour ce ar e consider ed an important part of the
overall fish and wildlife requirements.

NA.VIGATION NEEDS

The economic development of an area is greatly stimulated by a
complete transportation complex that consists of all forms of trans-
portation , including navigation. The need for a navigable waterway
is dependent upon a sufficient volume of those commodities that can
be moved at a savings by this form of t ransporta t ion.  The prime
requisite for efficiency in barge transportation is consolidation of
large volume s of freight at central points. Waterway service is
generally restricted to a fairly limited range of commodities which
are mostl y bu lky and , in many instances, unprocessed items. Typical
commodities particularly adaptable to low-cost waterway transporta-
tion include bulk grains, chemicals and related products , and un-
processed non-metallic minerals. Some of the more important natural
resources in the Pascagoula River Basin are petroleum , natural gas,
water , timber , clays , sand and gravel. The availability of barge
tra nsportation would encourage the construction of plants in the
middle and upper portions of the basin , utilizing one or more of
these natural resources as raw material in the manu facturing process.

In view of the superiority of water transportation for some ele-
ments of the mass transportation market and the desires of local
interests , investigations were made to determine the justification of
providing suitable channels for modern barge transportation from Pas-
cagoula to Hattiesburg on the Leaf River , to Laurel on Tallahala Creek,
a tributary of Leaf River , and to Meridian on Okatibbee Creek, a
tributary of Chickasawhay River . Studies included a review of pre-
vious navigation reports on the streams, a canvass of shippers and
receivers of freight in the tributary area to determine the present
traffic flow pattern , a freight rate analysis to develop information
on commerce that could reasonably be expected to move on the water-
ways at a savings in transportation charges, and preliminary cost
estimates for barge navigation.

The total potential waterborne commerce developed by canvass and
study amounted to 2,908,000 tons, of which 1,617,000 tons were in-
bound and 1,291,000 tons outbound. The commodities comprising the
potential commerce were ana lyzed and all items were eliminated which
obviousl y could not move over the waterway because of the nature of
the particular commodity , the circuity of routing or for other
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reasons. The remaining traffic amounted to 2,470 ,000 tons, of which
1,332,000 tons were inbound and 1,138,000 tons outbound. This
t r a f f ic , shown in Table 15 by commodity groups, was analyzed with
respect to present and prospective transportation charges. Details
of the analysis are given in Appendix D.

Table 15

Traffic subjected to rate analysis in the
Pascagoula River Basin

___________ Tonnage 
____________

Commodity and commodity group Inbound Outbound Total

Animals and animal products ,
inedible 1,500 1,000 2,500

Vegetable food products 150,800 0 150,800

Vegetable products , inedible 13,700 61,700 75,400

Wood and paper 315,600 513,900 829 ,500

Non-metallic minerals 769,800 551,000 1,320,800

Metals and manufactures 11,800 4,600 16,400

Chemicals and related products 69,000 5,900 74,900

Total (rounded) 1,332,000 1,138,000 2,470,000

HYDROELECTRIC POWER NEEDS

The needs for power in the area are such that hydroelectric de-
velopments in the Pascagoula River Basin could be readily utilized.
However , there are no facilities of this type in the basin and the
potential for providing them is limited. Studies by the Corps of
Engineers in 1937, 1944 and 1959 showed that development of hydro-
electric power projects in the basin was not then economically
feasible. The head and runoff at prospective damsites in the basin
are sufficient only for the installation of small capacity plants
and the wide valleys and poor foundation conditions result in high
Costs for the dam and powerplant facilities. Additional studies
made by the Corps of Engineers for this report confirm the previous
conclusions that development of hydroelectric power is not economi-
cal at this time. However, the sites afford opportunities for
future development to meet the growing power needs of the area. The
studies are given in Appendix D.
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AGRICULTURAL LAND AND W&~~R M&NAGEMENT NEEDS

Gull y and sheet erosion is a problem in the Pascagoula River
Basin. Studies by the Department of Agriculture indicate there are
3,106 ,500 acres that have an erosion problem or are susceptible to
erosion. Approximately 857 ,800 acres are presently eroded in varying
degrees. Of this amount, sheet erosion is moderately to severely
active on 530 ,300 acres of cropland and slightly to moderately
active on 327,500 acres of pasture and idle land. There are 28,420
acres of forest land and 61,150 acres of open land that are con-
sidered -critical and in need of treatment. Gully erosion is active
on 8,000 acres of gullies, pits and abandoned logging trails on
open land, and 32,865 acres of logging trails in forest lands.

Damages from soil deposition are relatively minor . However,
soil deposition contributes to the flooding problem by filling
stream channels. Sediment in the streams also causes water quality
problems . Some scour damage occurs on the floodplain, but this dam-
age is limited and does not appreciably affect the productivity of
the land.

Surface drainage is a problem on 463,000 acres of land near the
coast in the southern portion of the basin. The hydrologic cover
conditions of the land also cause excessive runoff from uplands in
much of the basin.

An effective conservation program , based upon the use of each
acre of land within its capability along with needed treatment, is
necessary for a sound agricultural land and water management pro-
gram. Basic to reaching this objective is the establishment and
maintenance of applicable land treatment measures.

Land treatment measures are needed to reduce erosion , improve
the hydrologic condition of the land , improve drainage , and stabilize
critical areas. Major land treatment measures needed are: conserva-
tion cropping system, 590,000 acres; pasture planting and renovation ,
600,000 acres; terracing, 4,000 miles; grassed waterways, 5,200
acres; drainage ditches, 2,200 miles; farm ponds , 10,200; tree p lant-
ing, 680,500 acres; and hydrologic stand improvement, 1,836,000
acres. Critical area measures needed are: grasses and legumes,
15,000 acres; roadside erosion control , 8,500 miles; tree planting,
74,600 acres; logging trail stabilization , 32,900 acres; and fencing,
1,300 miles.
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ENVIRONME N TAL QUALITY NEEDS

Water and related land resource needs of this nature derive from
the amenities and aesthetics that determine the quality of environment.
They include measures for creation, restoration , enhancement , and
pre servation. In the Pascagoula River Basin , a number of environmental
quality needs would be satisfied with provision for needs of other
types previousl y cited. Creation of reservoirs for multiple needs ,
including general recreation and fish and wildlife enhancement , would
provide scenic and other aesthetic values associated with the impound-
ments and adjoining project lands , particular ly desirable in a basin
with no natural lakes of significant size. Similar values would
accrue from restoration of polluted water areas , such as Tallahala
Creek below Laurel and the Escatawpa River estuary at ?bss Point and
Pascagoula, and from restoration of watershed areas scarred by gully
and sheet erosion. In addition, consideration should be given to the
preservation of streams or selected reaches of streams in their natural
state as scenic or “wild ” river areas or as free-flowing float—fishing
streams.

OTHER W&TER ASSOCIATED NEEDS

The tidal section of the Pascagoula River is subject to occasional
flooding by wind tides, particularly those caused by hurricanes. In
compliance with authorization contained in Public Law 71, 84th Con-
gress, 1st Sess~ion, approved June 15, 1955, studies were made in this
region by the Corps of Engineers as part of the Hurricane Survey. An
unfavorable report entitled , “Report on Hurricane Survey of Missis-
sippi Coast,” was issued in January 1965. It was recommended , how-
ever, that local interests consider the development of emergency
preparedness and evacuation plans , building codes, and flood plain
zoning regulations to reduce future tidal flood damages and hazards
to life.

One of the more important needs to be met before proper develop-
ment of the basin can be realized is the establishment of an effective
water hygiene program by the state health agencies. Determination of
raw water quality in light of all chemical characteristics included
in the Public Health Service 1962 Drinking Water Standards has not
been made a part of this report. Health significance of high total
and fecal coliform densities has not been determined on streams where
proposed reservoirs include recreation as a purpose . Continual sur-
veillance of finished drinking water supplies, as well as waters
used for contact recrea tion, is necessary for proper planning, devel-
opme nt and safe u tiliza tion of  the projects.
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CHAPTER 6

SOLUTIONS CONSIDERED

INTRODUCliON

A comprehensive plan of development first must take into account
the exist ing and currentl y planned improvements that a f fec t  the total
needs in the basin. Then , it must provide for additional improvements
or modifications of existing facilities as required to bring the
overall program into balance ; i.e., to satisfy the present and future
needs in the most economical manner , consistent with the broad plan-

• ning objectives and with due consideration of alternative measures
-: for meeting the needs.

The water and re lated land resource needs of the Pascagoula River
Basin , discussed in the previous chapter , may be met by a variety of
methods, including single-purpose and multiple-purpose solutions. Con-
sideration of the various solutions provided an insight int& resource
capabil i ty and a l ternat ive measures , structural and non-st ructural .
In turn , this provided a basis for formulating a comprehensive plan
for developing the water and related land resources of the basin , in-
cluding a spec if ic earl y-action program and a framework for future
plann ing.

The solutions considered are discussed in the following para-
graphs.

SINGLE-PURPOSE SOLUTIONS

Flood control. The single-purpose solutions considered for the
f lood problem in the basin included channel improveme nt s , levees ,
flood con trol reservoirs , ups tream floodwa ter re tardi ng stru ctures ,
stream diversion , flood p lain evacuation , and flood p la in managemen t .

The possibility of providing local protection projects such as
cha nnel deepe ning and widen ing , the construct ion of levees and walls ,
and the provision of drainage systems and pumping stations in rural
and urban areas was inves tigated. However , due to the distribution
of the agr icu l tu ra l  losses over long reaches and the hi gh cost of
pr otection , improvements of this type in the rural areas could not
be economicall y j u s t i f i e d .  For the urban areas , ei ghteen pro jec t s
were evalua ted. Twelve of these projects were eliminated during
early screening studies due to the small amounts of concentrated
damages in the areas to be protected and the excessive cost of protec-
tion. Of the remaining projects , five were considered as alternative s
to ups tream reservoirs  and one for pro tec tion aga in st hurr icane tides
in the coastal area . All were found to be economically unfeasible.
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The local flood pro tection projects considered are listed in
Table 16.

Flood control storage as a sing le-purpose solution was investi-
gated fo r both headwater and downstream areas. Anal yses of 63 up-
stream wa tersheds cover ing the basin showed such storage in re tarding
structures e f fec tive and economicall y feasible for the con trol of
floods in 17 of the watersheds in the upper portion of the basin.
Thirty other watersheds have potential for the future. Floodwater
retarding structures would reduce flood damages in the 17 watersheds
by about $749,000 annually. On the major streams and other tribu-
taries in the basin , it was determined , after screening 41 potential
reservo ir sites , tha t flood control storage totaling 795 thousand
acre- feet in five reservoir s could reduce downstream damages to
presen t developmen t by about $830,000 annually. As single-purpose
flood control projec ts , four of the reservoirs have benefits in ex-
cess of costs. When considered as an increment in a multiple-
purpose reservoir , flood control storage at the fifth site would
also be economically feasible.

Flood damages in the basin could not be relieved through the
diversion of water from one stream to another . The relative loca-
tions of the streams are such that-at no point could the necessary
transfer of water be effected economically.

Serious considera tion was no t given to flood p lain evacua tion
due to the degree of urban development in the flood plain at Hatties-
burg and other centers. Further , even if evacuation were practicable
and economically feasible . residents of the area would prefer remain-
ing with existing risks rather than evacuating the area.

Flood p lain management has the broad purposes of preventing
public or private investment in areas where unusual hazards and
potential flood losses exist , and protecting existing public and
private investment in the flood plains by precluding activities
which would adversely al ter  the flow conditions and increase the ex-
isting flood hazards. Specific regulations such as zoning, building
codes, subdivision regulations and city ordinances can be used to
regulate the use of the flood plain , adapt structures in the flood
plain to be resistant to flood hazards, develop emergency evacue-
tion plans and make the public aware of the flood hazard in these
areas. However , the execution of any effective flood plain manage-
ment program is encumbered by individual property rights, economic
pressures , enforcement problems, and lack of public awareness.

In the Pascagoula River Basin to date , there has been little
experience in this type of program. Much more consideration should
be given to it by State and local interests as a practical solution
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to flood problems. The adoption of such measures, in many ins tances ,
would material ly reduce flood damage potent ia l .  Wise utilization of
the f lood plains is an economic need and is being strong ly en cou raged
through a broad program initiated late in 1966 by the President and
Congress. Objectives of the program are outlined in “A Unified
National-~ rogram for Managing Flood Losses ,” House Document No. 465,
89th Congress, 2nd Session. Under the provision of Section 206, Pub-
lic Law 86-645, Sta te and local governmen ts and the ir p lanning
agencies may request flood plain information and certain technical
services -from the Corps of Engineers to assist them in meeting the
objectives of the program and in planning for use and regula tion of
flood plain areas.

Water quality control. Studies which are shown in Appendix G,
indicated that four areas in the basin have water quality problems.
These areas are Okatibbee Creek below Meridian , Tallahala Creek
below Laurel , Leaf River below Hattiesburg, and Escatawpa estuary
at Pascagoula and Moss Point.

Solutions to the water quality problems in the bas in include
secondary waste treatment , tertiary treatment , advanced waste treat-
ment , special treatment and waste control methods , dilu tion and
diversion of wastes.

Primary and some secondary waste treatment are the presentl y
used methods of water quality control in the basin. The full prac-
ticable and economical development of secondary treatment facilities
is considered a basic step in solving the water quality problems.
However , since this treatment would satisfy only a part of the needs ,
other types of solut ions must be considered.

Tertiary treatment and ad”anced waste treatment methods with
efficiencies greater than those expected for primary and secondary
processes are not presently being used. Research to date indicates
the physical feasibility of advanced waste treatment for removal of
nutrients , but the cost is extremely high.

Spec ial trea tmen t and was te control me thods cou ld be employed in
some cases. Various industries in the basin are conducting studies
to determine possible methods which may be used. To date , the studies
ind ica te the cos t of su ch measu res to be ex tremel y hi gh when compared
with secondary treatment methods.

Natural assimilation of residual wastes by increasing streamfiow
and by diverting waste effluents beyond the local area to points of
greater streamfiow were investi gated during the course of the study.
In the Escatawpa estuary area , it was determined that large volumes
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of treated wastes might be t~~stssp orted to the Gulf of Mexico as an
Liternative to lowflow augmentation. Such a system would consist
of an interceptor for all wastes now entering the Escataupa River , a
plant providing primary trea tment of these wastes, and an ocean out-
f a l l . Howeve r , dilution flow , prov ided by reservo ir storage , was
found to be the most practical solution in the critical areas of the
Pascagoula River Basin for water quality control beyond the level ex-
pected to be achieved by improved waste treatment.

Water supply . There are several possible solutions to the munici-
pal and industrial water suppl y problems in the Pascagoula River Basin.
These include curta i led use of wa ter , pricing , groundwater develop-
ments , surface water developments , diversion from adjacent basins , and
conversion of saline or brackish water into fresh water. Various com-
binations of these solutions may be needed to solve the water suppl y
problem in a particular area.

Curta iled use of wa ter , other than prudent utilization without
undue was te , does not fit into the expected development pattern in
the Pascagoula River Basin and is not a realistic solution. If such
a measure were adopted , the lack of an adequate water supply would
inhibit the economic growth of the area and could depress living
standards.

A pricing policy to restrict use would not be consistent with
the expected economic growth in the basin.

Groundwa ter development s were considered for sa t isf ying wa ter
suppl y requ iremen ts of those areas of the bas in where these resou rces
existed in sufficient quantity. Data on the distribution of ground-
wa ter in the basi n are given in Appendix K, and de ta ils on existi ng
groundwa ter developments are presented in Appendix G. Small local
requirements and scattered agricultural requirements can be satisfied
by small-scale groundwater developments or individual wells.

Surface water developments were also considered for satisfy ing
wa ter suppl y requirements for those areas of the basin where prelim-
inary studies indicated the possibility of reservoir storage . Water
can be drawn directl y from the reservoir and p iped to the desired
location or it can be released from the reservoir and withdrawn from
the downs trea m channe l , prov ided the proper stream qual ity is main-
tained. Single-purpose reservoir development costs for a given water
suppl y vary from loca tion to loca tion , depend ing on the scale of devel-
opment. For example , the average annual cost for the development of
such a reservoir on Bowie Creek ~sear Hattiesburg to provide 108 million
gallons of water per day is estim~-~ ed to be $590,000, while the aver-
age annual cost for development of a 100 million gallon per day
sing le-purpose water supply reser,,oir on the Escatawpa River near
t~e George-Jackson Coun t y  li nc is estimated to be $1,060,000

- - 
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Diversion from other basins adjacent to the Pascagoula would
serve as a means of augmenting surface water supplies , but this solu-
tion is generall y precluded by the fact that the neighbor ing basins
have preemp tive requirements for present and future water and related
land resource developments. Even if the water resources of a nei gh-
boring bas in could be cons idered as surp lus to its needs , the costs
of developing such divers ion probabl y would be prohibit ive .

Conversion of saline or brackish water into fresh water could
prov ide a means of wa ter supp ly for some areas of the basin. How-
ever , under presen t cond itions , this is not an economical solution.
The facilities required would have a high construction cost and a
high average annual operating cost. In addition , operation of the
facilities would likely place a severe burden on available energy re-
sources -

General recreation. Provisions for general recreation are not
dependent on water resource development alone. The increasing demand
for water-enhanced recreation activities , pr inc ipall y camp ing and
picnicking , can be met in part at sites surrounding the future water
impoundments in the basin and through expanded facil it ies of the
U. S. Forest Service , Mississippi Game and Fish Commission , Missis-
sipp i Park Sys tem, Miss iss ipp i Fores try Commission , and local coun ty
and city parks. In addi tion , par t of the demand can be me t through
pro vid ing grea ter access to the Pascagoula River and its tribu taries
and providing picnicking and camping sites where such access has been
made avai lable .  Canoe- t r ip  camping could be provided for at such
sites , as well as at add itional sites kept in a more primitive condi-
tion along the river as scenic or wild areas. Some stream improve-
ment and provision of access every 15 or 20 miles  along some of the
basin streams would result in considerabl y more boating. Much of
the needs for wate r-dependent  recreat ion — swimming, boa ting and
related water sports — could be met by water impoundments at poten-
tial reservoir sites on the main streams and tributaries and in
upst ream watersheds and Na t ional Forests.  However , the projected
demand for boating would not be sa t i s f i ed  even wi th  fu l l  development
of the streams and po ten t ia l  reservoirs  b y the year 20 15. All of
these items were given consideration in the recreation stud y,  which
is presented in Appendix H.

Fish and w i l d l i f e  enhancem ent.  Provis ions for h u n t i n g  and sport
f i sh ing  also are not dependent on water resource development alone .
As descr ibed in Appendix I, the Pascagoula R iver Bas in present ly con-
tains excel len t upla nd game and sport fisheries habitat and popula-
t ions. Basin inhabitants have unusual opportunities for resource
utiliza tion on private and public lands and in fresh and salt water .
Included in the diversified fishery habitat are several excellent
float-fishing streams only partiall y developed for access and boat
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launching. The basin contains many nature areas associated with
coastal marshes , up land pine forests , and mixed bottomland hardwoods.

The increasing demand for fish and wildlife activities , like
that for general recreation , can be met in part through expansion and
existing programs and facilities of Federal , State and local agencies.

- 
- 

A high- value fish and wildlife resource and associated use opportun-
ity, in conjunction with potential water resource developments , would
establ ish a diversified fish and wildlife program to help satisfy the
present and anticipated future needs of the basin. This could be ob—
t a m ed through the p rov i s ion  of access to and use of impounded water
areas , utilization of project lands for wildlife management purposes ,
prov i s ion  o~i reservo i r  re leases  of su i tab le  q u a l i t y  and q u a n t i t y  for

-; m a i n t e n a n c e  of downstream spor t  and commercial  f i s h e r y  resources ,
protection and preservation of valuable estuarine habitat areas ,
e s t a b l i s h m e n t  of a re f uge fo r preserva tion and poss ible incre ase of
a r emnan t  f lock  of  the F lor ida  sandh i l l  crane , p r e s e r v a ti o n  of Black
Creek as a f r e e - f l o w i ng  float-fishing stream , and preservation of Red
Creek and Chunk y Rive r as f r e e - f l o w i n g  s t reams .

Nav igation. A channel , with a minimum depth of 9 feet and suffi-
cient width to permit two-way navigation would be required in the Pas-
ca~ oula River system to attract modern barge service and effect a re-
duction in transportation charges sufficient to divert traffic from

~ther  methods  ir r o u t e s .  S tudies  of st r e a m f l o w  records  and o ther
c h a r a c t e r i s t i c s  of the  r ive rs  indica ted  tha t i t  would be p h y s i c a l l y
imp r a c t i c a b l e  to p rov ide  a dependab le  9- foot  channel  b y open r iver
methods above about mile 47 on the Pascagoula River , even with flow
au~ rnentatior~~by means of storage dams . Therefore , ca nal iza ti on above
mile 47 would be the onl y practicable means to provide a dependable
na viga t ion  channe l  th r o u g h o u t  the  system.

Three p lans of improvement , referred to as plans A , B and C ,
were cons ide red .  P lan  A would p rov ide  for improvement  of the Pasca-
goula and Leaf Rivers from Pascagoula to Hattiesburg. Plan B would
provide for improvement of the Pascagoula and Leaf Rivers to Hatties-
burg and Tallahala Creek to Laurel. Plan C. would provide for im-
provement of the Pascagoula and Leaf Rivers to Hattiesburg , Tal lahala
Creek to Laurel , and Ch ickasawh ay River and Okatibbee Creek to
Meridian. None of these plans had bene fits in excess of the cost.
Since the cities of Hattiesburg, Laurel , and Mer id ian are prese nt ly
the onl y terminals which would reasonably be expec ted to genera te
si g n i f i c a n t  volumes  of t r a f f i c , development  of a lesser scope , such
as channel improvements as far as Merrill , o f f e r e d  an eve n less
feasible possibility. However , recent di ;covery of large deposits
of sulphur in the vicinity of Merrill may possibl y provide su f f icien t
add itional volume s of traffic in the future to warrant development
of navigation to Merrill.
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Details of the navigation study, including the first cost , annual
charges , benefits , and benefit-to-cost ratios for the three plans con-
sidered , are described in Appendix D.

Hydroelectric power. The possibility of providing single-purpose
reservoirs for hydroelectric power was investigated at five prospec-
tive damsites in the basin. At all of these si tes , the head and run-
off were sufficient only for the installation of small capacity plants.
In addition , the wide valleys and poor foundation conditions resulted
in high costs for the dams and powerp lant structures. Therefore, as
single-purpose projects , none of the five reservoirs has benefits in
excess of costs. The benefit- to-cost ratio of specific power fàcili-
ties alone would be less than unity. Details on the projects con-
sidered , including the first costs , annual charges , bene f i ts , and
benefit- to-cost ratio s, are given in Appendix D.

Agricultural land and water manaRement. The most practical solu-
tion to the agricultural land and water management problems of the
basin was determined to be a continuation and acceleration of current
land management and conservation programs . Floodwater retarding and
multiple-use structures within the 17 upstream watersheds would reduce
flooding on these tributaries and downstream reaches. In addition ,
water would be provided for recreation and fish and wildlife enhance-
ment . Land treatment and structural programs would benefit the entire
basin by reducing erosion and sediment accumulation in stream channels
and by reducing damages resul t ing from annual ra ins  and floods.  De-
ta i ls  of the forest management and land treatment programs are con-
tam ed in Appe ndix F.

Environmental quality . As stated previously, creation of reser-
voirs for multiple needs would provide scenic and other aesthetic
values associated with the impoundments and adjoining project lands.
Investigations conducted for this report revealed that no signifi-
cant archeological or historical sties were within the potential
reservoir areas. However , all reservoir areas should be thoroughly
investigated for archeological and historical information prior to
construction and inundation. Restoration of polluted water areas and
watershed areas scarred by gully and sheet erosion would also increase
the environmental quality of the basin. In addition , consideration
should be given to the preservation of streams or selected reaches of
streams in their natural state as scenic or “wild ” river areas or as
free-flowing float-fishing streams.

MULTIPLE-PURPOSE SOLUTIONS

Reservoirs are capable of satisfy ing different requirements at
the same time , either by multiple use of the same storage or by in-
clugion of storage increments to serve additional purposes. Storage
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reservoirs used for water supply and water quality control not only
serve these purposes but also create a recreational resource by pro-
vidi ng bodies of water . These , just  by their existence , will serve
to satisfy some of the recreation demand. The addition of reerea-
tion facilities and developed recreation areas around these reservoirs
will meet an even greater portion of the recreation demand. The joint-
use of the large scale facilities for flood control , water quality
control , water suppl y ,  and outdoor recreat ion , including f i sh ing and
hun ting, resul ts in a subs tan t ial reduc tion in the cos ts for each
purpose when compared to the single-purpose use of storage to provide
iden tical amounts of goods and services.

Studies revealed that multiple-purpose projects could be economi-
cally developed a t 5 sit es cons idered prev iousl y f or sing le-purpose
flood control reservoirs and at 7 other sites in the basin. In addi-
tion , 11 other sites were determined to be potentiall y feas ible for
developmen t at some future date.

Investigation of the possibility of developing multiple-purpose
projects at those sites considered previously for  s ing le-purpose
power projects revealed that the specific cost to power alone at each
site exceeded the power benefits and , t he re fo re , power could no t be
considered as a purpose. The investigations also revealed that
mul tiple-purpose projects , ex clud ing power , could be econo mi call y
developed at onl y one of these loca t ions  which also was a flood con-
trol reservoir site.

The possibil ity of develop ing multiple-purpose structures in
upstream watersheds was also investigated . The investi gation re-
vealed that multip le-purpose structures could be economically
developed at 20 sites in the watersheds and that 10 other sites had
poten t ia l for deve lopment  in the f u t u r e .
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CHAPTER 7

- 
- PLAN FORMULATION

GENE RAL CONSIDERATION

As previousl y sta ted , the basic objective in the formulation of
a comprehensive p lan  of devel opmen t for the water and related land
resources of the Pascagoula River Basin is to provide the best use ,
or combination of uses , of these resources to mee t the foreseeable
shor t- and long-term needs within the study area. Plan formulation
studies must consider all water and related land problems and the
interrelation of project purposes and projects in order to fully
develop the potentials of the basin , to fos ter economic devel opment ,
and to enhance the conditions of health and welfare of the peop le and
the quality of their environment.

An analys is and comparison of the solu tions available to mee t
the needs , as discussed in the previous chap ter , indica ted in general
terms the elements required in any comprehensive water resource de-
velopmen t p lan for the Pascagoula River Basin . The choice of flood
contro l solutions was made on the basis of economics and the type
of pro tec tion most suitable for each individual damage area. Local
protect io n projects  would not be economicall y feasible at the major

J damage centers in the basin nor would levees be feasible in the agri-
cul tural areas. It would be economical , however , to protect many of
the areas wi th sing le-purpose flood control reservoirs on principal
streams and with flood-wa ter retarding structures in upstream water-
sheds. Provision of flood control storage in reservoirs and in up-
stream watershed structures needed for other purposes would be even
more economical due to cost sharing between purposes. Land treatment
measures and channel improvement in upstream watersheds would also
alleviate flooding in the basin. In presently developed area~ wherepro tec tion is no t econom icall y feas ible , a flood pla in management
program by State and local governmen ts , in coopera tion with the
Federal Government, would limit the growth of uneconomic development
in areas subjec t to flooding.

The water quality problem in the Leaf River at Hattiesburg would
be alleviated by adequate secondary treatment of wastes in the area.
For the other critical ar eas , lowflow augmentation by reservoir storage
is the only practical method presently available to maintain water
quality after adequate secondary treatment of wastes at their source
has been accomplished. Advanced waste treatment is not, with present
knowledge , a practical or economical solution.

For the major water supply needs , storage of surface water in a
mult iple-purpose reservoir is the principal economic solution although
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abundant groundwater resources underlie most of the basin. The
shallow groundwater resources have been developed intensively in the
Hactiesburg, Laurel , Meridian and Pascagoula areas. However , much
of the deep portion of the fresh-water section has not been developed
due to the availability at shallow depths of supplies adequate for
present needs. In most cases , small f u ture needs could be met at
lesser cost with  groundwater than with surface water stored in single-
purpose water supply reservoirs. Therefore, groundwater would be
used for the relatively small local communities and individual home
or farm supp lies.  However , for large needs , the advantages  of
multip le-purpose cost sharing would effect a reduction in cost and
i t  would no rmall y be more economical to develop the water supply
quantities in multiple-purpose reservoir projects. The coastal area
must depend on utilization of bo th ground and surface sources to meet
its needs.

Outdoor recreation is not pr imarily depende nt on major  wa ter
resource developments since parks , na tura l  areas , land , str eams , and
shores provide much oppor tun ity for general recreation and fishing
and h u n t i n g .  On the other  hand , water is an impor tan t  focal po in t
for outdoor recreation and is in great demand. Therefore, recrea-
tion and fish and wildlife enhancement were considered equal to
other purposes dur ing formulation of the comprehensive plan of de-
velopmen t.

In the field of navigation , prov iding barge naviga tion to
Ha ttiesburg,  La urel , and Meridian , as strong ly desired by local
interests , is no t economicall y feasible at this time . However , it
should be included in the comprehensive p lan  as a p o t e n t i a l  for
future development. The regulated flow from reservoirs provided for
o ther pu rposes would  aid nav iga tion should it be found feas ible  at
some l a t e r  da te .

The development of hydroelec tric power in the Pascagoula River
Basin is uneconomical at this time . Preliminary estimates showed
that the low head and small flow would produce a benefit-to-cost
ratio for the specific power facilities alone of less than unity.
However , hydroelectric power may still be considered as a long-range
po tential for development in the comprehensive plan.

Land managemen t , conserva tion measures , maintenance of an
adequa te wa ter h yg iene program , and othe r nanstru’-’-ura l  measures
are vital adjuncts to any basin-wide or local water and related
land resource development plan.

Environmental quali ty would be enha nced by measures to sa ti s f y
other needs. Scenic and other aesthetic values would accrue to the
area from the creation of reservoir lakes and the restoration of
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polluted and eroded areas. Similar values would be associated with
the preservation of selected free-flowing streams in their natural
state.

PROJECT S~LECTION

General. The most important and comp lex problem encou ntered in
the development of the comprehensive plan was weaving together into
one overall scheme the best means of satisfying the water and related
land needs of the basi n and , in particular , formulating the most
economical early-action portion of the plan. Selecting and fitting
plan segments together and considering alternatives in the search
for the proper programs , the proper number of projects , and the best
si ze for each element of the p lan  required extensive analysis and
coord inated e f for t by the z-tudy par t ic ipants. During the eva lua t ion
of possible a l ternat ive  solutions to the basin problems , a l l  agencies

— worked cooperativel y and adequatel y resolved ques t ions  in areas of
overlapping interest in agency missic-~s and programs so as to provide
the most efficient plan to meet the needs. It was determined during
the evaluation that the majority of the basin needs could be met more
economicall y thro ugh the provision of multip le-purpose reservoirs
and upstream watershed projects than by any other method. Such pro-
jects, supplemented b y n o n s t r u c t u r a l  measures , form the founda t ion
for the proposed comprehensive p lan.

Projects included in the comp~ehensive plan developed for the
bas in were separa ted in to the following two categories :

• The “Ear ly-Action Program ” includes p ro jec t s  found necessary
to meet immediate and future needs 2nd to be economicall y feas ible
for construction within the next 10 to 15 years.

• The “Framework for Future Plann ing ” includes  p r o j e c t s  tha t
are not economically feasible for construction in the next 10 to 15
years but which could help meet future needs of the basin and are
potentially feasible for development or are strongly supported by
local in teres ts .

Reservoirs. A prel iminary selection of potential reservoir pro-
ject sites , requ ired in order to provide basic data for establishment
and evaluation of plans , was made from map studies. This selection
of sites having an appare nt storage potentia l and an acceptable dam-
site was based pr i maril y on topography and included all sites
studied prev iousl y. Subsequentl y ,  reconnaissance-type field inves-
tiga tions were made of each site to ob ta in i n f o r m ation on po ssible
eng ineering and geolog ical problems , economic development in reser-
vo ir areas , and general attributes of the damsites. Storage
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capabil ities were developed in engineer ing stud ies , along with rela-
• tionships between storage capacity and preliminary cost information.

Those sites having obvious defects , such as unsuitable geologic con-
ditions and extremely poor cost-to-storage relationships were
el iminated from further consideration in developing the comprehen-

• sive plan. In this manner , 41 sites were an al yzed and compared. The
sites are listed in Table 17 and their locations within the basin are
shown on Figure 12.

During the first preliminary review , as Table 17 shows , 17 of
the reservo ir sites anal yzed were eliminated from further considera-
tion in developing the comprehensive p lan and cons truc tion on one
was initiated by the Pat Harrison Waterway District. Data on the 23
sites remaining were then developed in greater detail. Preliminary
designs and cost estimates were made for each reservoir. During this
phase , a preliminary evaluation of potential uses of the water re-
sources was made. Using these data , those projects that might
poss ibl y be economically feasible and needed in the ac tion progra m
for developmen t in the nex t 10 to 15 year s were selec ted for an even
more refined analysis. Table 18 lists the sites considered in this
second review and iden ti f ies  those si tes wh ich were selec ted fo r
f inal evalua t ion and inclusion in the earl y-ac tion program of construc-
t ion .

Those sites not economically justified for the early-action pro-
gram during the second review but needed to help satisfy the projected
needs of the basin were adopted for inclusion in the framework for
future planning.

During the evaluation of possible early-action solutions to the
basin needs , it was determined that the multip le-purpose reservoir on
the Leaf River near Taylorsville and an upstream watershed project in
the same area had overlapping interests. Further evaluations revealed
tha t  the needs of the area could not be met by e i ther  measure alone ,
an d tha t both were needed to adequa tely solve the problems. The most
economical solution was found to be modification of the multip le-
purpose reservoir to allow for development of the upstream watershed
improvement. This modification consisted of requiring flowage ease-
ment righ t s , in lieu of fee ti tle , on approximatel y 3,000 acres of
land lying in the upper end of two arms of the reservoir. This land
lies upstream from the end of the 100-year-frequency-flood pool and
would not be needed for project purposes.

Data on the reservoirs selected for the comprehensive plan are
contained in Appendixes D and N.
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Table 17

Sunanary 01 prel U -Iry anal ysis of reservoirs — First review
Pascagoula River Basin

Location Drainage
Site area

Stream - No. (sq. mi.) Disposition 1 Remarks

Escatawpa R k - r - r  I 583 Retained

Encatawpa River 2 4. Retained

Escatawpa River 380 Eliminated Alt ernate to  #2. Larger controlled drain-
age area desirable.

Bl u f f  Creek , Jackson C~-u ,t n 4 4’ Retained

1,-uI , n’ers GIve-u 5 28 Eliminated Poor cost—t o-storage relatio nship

Red Creek 6 22i~) Retained

Bl u I Creek , Ston e C Ity 7 35 Elim inated Poor cost— to— st Iruge- rela t I - O s-h I’

Flint Creek 8 10 Retained Construction initiated by Pat Harrison
Waterway District

Black Creek 530 Retained

Black Creek 10 330 Eliminated Altern ate to #9. Larger controlled
drainage area desLra ble.

Pte rcei , Creek 11 18 Eliminated Poor cost-t o—stora ge relationshi p

Bi g Creek 12 46 Retained

Whis(<I-v Creek 13 31 Eliminated Poor cost— tn— s t o ra _- r relationship

B l a c k  Creek I - h  43  E l i m i n a t e d  Poor c o a t - t o — s t o r a g e  r e l a t i o n s h i p

F l i n t  Creek  15 25  E l i m i n a t e d  C o n s t r u c t i o n  i n i t i a t e d  on s i t e  u p s t r e a m
by Pat Harrison Waterway District

Leaf River 16 1 ,011 Eliminated Extensive relocations

Leaf River 17 422 Retained

Thompson Creek 18 176 Retained

Bogue Homo Creek 19 127 Elimin ated Extensive relocations. Better adapted
to upstream watershed development.

Tallahala Creek 20 152 Retained

Bowie Creek 21 I’l l Retained

Oakohay Creek 22 150 Retained

Bi g Creek , Greene i ou r~tv 23 130 Retained

Bucatunna Creek 24 495 Retained

Bucatunna Creek 25 163 Retained

Lon g Creek 26 69 Eliminated Alternate to #25. Larger controlled
drainage area desirable.

Chickasawhay River 27 1 140 Retained

Eucutta Creek 28 61 Eliminated Large opl- ra ti n c oil field 1,, r o e  ir site.

Shubuta Creek 2’ 92 Eliminated Topographic limitations and exter ,s~ --n re-
locations

Snuiolovey Creek 30 103 Eliminated Better adapted to upstream watershed devel-
opment. Extensive interstate ~~~~~~~~ re-
l o c a t i o n s .

Chu,Cov River 31 509 Eliminated Extensive hinhw ay and railroad relocations

Tallah atta Creek 32 70 Retained

tallahatt a Creek 33 47 Eliminated Site 32 provides larger sto ra ge - .

Bogue Flower Creek 34 11 Eliminated Better adapted to upstream watershed des-el-
Opment

Tallahoma Creek 35 111 Retained

Tallasher Creek 36 95 Retained

L ittle Black Creek 37 16 RetaIned

Archusa Creek 38 16 Ret ained

K itt r e ll Creek 39 10 Retained

West Tiger Creek  40 6 Re ta in ed

1-thetatone Creek 41 7 Retatned

‘Those sites eliminated were not given fu rther con sideration in
devel oping the comprehens ive plan.
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In addition to selecting new reservoir sites for plan formula-
tion , it was determined that , in order to mee t the required scale
of development of the recreation resources throughout the basin ,

- i recreational facilities other than those originally planned would
have to be provided at the authorized Okatibbee Reservoir and at
the Tallahala Reservoir , now pending authorization. Studies shown
in Appendh~ H revealed that the additional facilities would be
economically justified . Provision of the facilities at the Okatib-
bee Reservoir is being given consideration in the master plan
prese ntly being prepared by the Corps of Engineers under exis ting
authority. Consideration will be given to providing the additional
fac i l i t i es  at Tal lahala  Reservoir dur ing  advance p l ann ing  s tudies ,
if the project is authorized.

Upstream watershed projects. Land management and conservation
measures are essential to any basin-wide resource development plan
and were considered as the first increment in evaluation of upstream
watershed projects. Policies of the Secretary of Agriculture in
carrying out provisions of the Public Law 566 Watershed Protection
and Flood Prevention Act served as guides in formulating projects
and plans in upstream watersheds. For these studies , the Pascagoula
River Basin was divided into 63 upstream watersheds. Evaluation

• procedures consisted of detailed studies in sample watersheds and
• expansion of these data to other similar watersheds for which

reconnaissance studies had been made . Also , data obtained from
watersheds for which Public Law 566 work plans had been prepared or
prel iminary evalua tion made, were used to expand similar watersheds
no t studied in detail. Using this procedure , development of all or
parts of 17 water sheds were determined as being needed and economi-
cally feasible for initiation of installation within the next 10 to
15 years. All or parts of 30 watersheds were determined to be
po ten tiall y feas ible and needed to hel p meet future requirements of
the basin. The remaining 16 watersheds were eliminated from further
consideration in the comprehensive plan (i ’e to the character of the
so ils in the flood p lain or other undes i rab le  f e a t u r e s .  The water-
sheds are shown on Figure 13.

Structural measures needed in the 17 feasible watersheds in-
clude 133 f l oodwa ter re tardi ng struc tures , 20 multip le-purpose struc-
tures with recreational facilities and 852 miles of channel improve-
ment. Accelerated land treatment measures and critical land area
stab il iza tion are also needed in the 17 wa tersheds , as well as the
stabilization of critical land areas for the entire basin. Data on
all of these measures are presented in Appendix F.

As indicated previously under “Reservo irs ”, feas ib le  ups tream
watershed projects and early-action reservoir projects were found
to be fully comp lemen ta ry ,  excep t in the ca se of Tay lorsv ille
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Reservoir where a slight modification of the reservoir land require-
ments was found to be the most economical solution. Potentially
feasible reservoir and upstream watershed projects included in the
framework for future planning were not analyzed in sufficient
detail to evaluate any similar areas of conflict that might require
choices between alternatives or compromise of the individual pro-
jects. This would be done in future planning studies.

Navigation. Investigations were made to determine justifica-
tion of providing suitable channels for modern barge transportation
from Pascagoula to Hattiesburg on the Leaf River ; Laurel on Tallahala
Creek , a tributary of the Leaf River ; and Meridian on Okatibbee Creek,
a tributary of the Chickasawhay River. Preliminary traffic and cost
studies showed that navigation could not be economically justified
to any of these cities at this time. However, recent discovery of
large deposits of sulphur in the vicinity of Merrill may possibly
provide sufficient additional volumes of traffic in the future to
warrant development of navigation to Merrill. Other portions could
be added as the need arises and the expenditure can be justified.
Such a project has the strong support of local interests an~d there-
fore has been included in the framework for future planning. The
considered waterway systems are shown on Figure 14. Details on the
navigation study are given in Appendix D.

SUMMARY OF PLAN FORMULATION

In formulating a comprehensive plan of development for the water
and related land resources of the Pascagoula River Basin, projects
were screened to determine :

a. Those that are not qualified for inclusion in the plan .

b. Those that are economically feasible for construction within
the next 10 to 15 years and are necessary to meet immediate and fu-
ture needs (early-action program).

c. Those that are not economically feasible for construction
in the next 10 to 15 years but that could help meet future needs of
the basin and are potentially feasible for development or are strongly
supported by local interests (framework for future planning).

An analysis of the needs of the basin and the resources available
to meet them indicated that any comprehensive plan would include
multiple-purpose developments consisting of reservoirs, upstream
watershed projects and improvements for navigation. Included in the
early-action program are 11 reservoirs and 17 upstream watershed
projects. One additional reservoir is pending authorization. Within
the 17 upstream watershed projects, there are 133 floodwater retarding
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structures, 20 multiple-purpose structures, 852 miles of channel
improvement, and land treatment measures for watershed protection.
Stabilization of critical land areas throughout the basin is also
a part of the early-action program. Included in the framework for
future planning are 11 reservoirs, 30 upstream watershed projects
including 10 multiple-purpose structures, and a barge navigation
project. In addition, supplementary nonstructural measures corn-
plete the total plan for the Pascagoula River Basin.

The comprehensive plan is discussed in the following chapter.
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CHAPTER 8

THE COMPREHENSIVE PLAN

GENERAL FEATURES OF THE PLAN

The comprehensive plan developed for the Pascagoula River Basin
includes the existing, under-construction and pending-authorization
water improvement facilities in the basin, and additional improve-
ments required to meet present and long-range water and related land
resource needs to the maximum practicable extent. The additional
improvements are separated into the categories of:

(I) Those recommended for inclusion in an early-action program
H of construction; and

(2) Those recommended for inclu.sion in a framework for future
planning.

Data on projects that constitute the comprehensive plan are
given in Table 19. The locations of the structural measures are
shown on Plate 1 in the back of this volume.

In addition to the structural measures listed in Table 19, non-
structural measures are also a vital part of the plan. Land treat-
ment , critical land area stabilization and flood plain management
are important examples of such measures. Other measures are: desig-
nation of streams or reaches of streams as free-flowing float-fishing
streams, preservation of natural areas, establishment of a refuge
for the preservation and possible increase of a remnant flock of the
Florida sandhill crane, and acquisition or lease of acres of wildlife
habitat for addition to the present basin wildlife management program.
These measures would help satisfy recreation, f ish and wildl ife and
environmental quality needs of the basin.

STRUCTURAL MEASURE S — EARLY-ACTION PROGRAM

Structural m~~sures included in the early-action portion of the
comprehensive plan consist of: 11 multiple-purpose reservoirs; and
133 floodwater retarding structures, 20 multiple-purpose structures,
and 852 miles of channel improvement in 17 upstream watersheds. An
additional reservoir, located on Tallahala Creek above Laurel , was
also selected for the early-action program. However, due to the
urgency of the problems in the area, a plan for development of the
Tallahala Reservoir was presented in an interim report submitted by
the Corps of Engineers in April 1966. The project, which would pro-
vide flood control , water quality control , water supply, recreation
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Table 19

CoaQrehenaive plan of d.velop.ent
for the Pa scagoula River Beam

RESER VOIRS

p Lo ’at ion I~~aina ge Total atorage Area at
area capacity ~~ normal pool

Name Stream Mile County * (ag .mi.) Pur po a 1’ (acr e-feet) (acre .)

EXTSTING OR UNDER ~ONSThU~Tt’~~
Federal Recerv oir.

Okatibbee Okatibbee Creek 37 .7  Lauderdale 154 FC,WS,WQC ,R,FAMI. 142 .400 3,200

Non-Federal Rn rervoira

Flint Creek Flint Creek 10.0 Stone 15.6 PC, vs5 a, F 6IQI. 12,800 600
Big Creek Big Creek 10.4 Nobile, Ala. 103.0 WS, F~AIL 59,500 3,600
Bogue Ho,~~ Bogue Nouso Creek 57.0 Jonea 125.0 R, F&JL --- 1.200

a
PENDING AUmeFIZA1ION
Federal Reaervoira

Tallahala Tallahala Creek 82.1 Jaaper 152 FC,WQC.WS ,R,F&JL 113,000 4,000

~~çCPQaNDED FOR INCLUSION IN EARLY ACTION PROGRAM

Harleston Escatawpa River 42.0 George-Jackaon 583 FC ,WQC ,WS,R,F6MI. 965,000 15,900
Big Creek Big Creek 18.0 George 16 WS , R , FSML 3,000 400
Taylorsville Leaf River 131.5 Smith 422 FC, R, F6ML , C 582,000 3,500
Thompson Creek Thompson Creek 21.0 Perry 176 VS, R, F6&JL 76 ,800 4,100
Bowie Bowie Creek 11.0 Covingion 293 FC, WS, R, FAML 428 ,000 5,500
Mize Oakohay Creek 28.0 Smith 150 FC, R~ FSML , C 211,000 3,600
Little Black Cr. Little Black Creek 16.0 Lamar 16 R, F6ML 2 , 500 400
Archt,sa Creek Archuaa Creek 5.0 Clarke 16 R, F6ML 2,700 400
Kittrell Creek Kittrell Creek 4.0 Greene 10 R, F6&JL 3,000 329
West Tiger Creek West Tiger Creek 8.0 Jones 6 R, PAUL 2,000 217
Whetstone Creek Whetstone Creek 6.0 Wayne 7 R~ PAUL 2,500 256

REC0P*~ 1P~~~~~( INCLUSION IN I’PAMEWORIC FOR FUuURE PLANNI

Upper Escatawpa Escatawpa River 52.0 Mobile , Ala. 425 P,WQC ,WS ,R,FAML 442 ,000 2 ,900
Vancleave Bluff Creek 15.0 Jackson 49 PC, WE , R, PAUL f 49 ,000 360
Perkinston Red Creek 40.0 Stone 220 WS, R, PAUL 187 ,000 1,900
Benndale Black Creek 29.0 Stone 530 FC,P,WS,R,FAUL 586,u30 2,600
Leakesville Big Creek 11.0 Greene 130 ft. PAUL 146 ,000 1,400
Bucatunna Bucatunna Cre.~k 12.0 Wayne 495 P, R, PAUL 423,000 3 ,800
Manasse Bucstunna Cr’ek 50.0 Clarke 263 R, PAUL 228 ,000 2 ,500
Waynesboro Chickasawhay River 100.0 Wayne 1,640 P, R, P6AJL 209,000 7 ,000
Graham Tallahatte Creek 6.0 Liude~da 1e 70 FC,WQC ,WS,R ,FAML 61,000 640
Moss Tallahoma Cree’~ 2’.O Jasper 111 R, PAUL 8~ ,O0O 1,300
Tall ashe r Tallashe r Creek ~.0 

1
Newton 95 FC ,WQC ,WS ,R ,FAUL 105 ,000 1,100

NAVIGATION AND FLOOD CON TROL IMPROVEMENTS

Project Stream Type of Improvement

EXISTING
Federal Pr oiect a

Navigation-Pascagoula Harbor Paacagoula and Eacatawpa Rivers Canalization

Navigation-Pascagoula River Pascagoula River Canalization; cleaning and anegging

Flood Control-Sosmahee Cr. Soamshee Creek Channel Improvement

R1’CONNENDED FOR. INCLUSION IN FRAMEWORK FOR FUTURE PLA NNING

Nav igation channel. Pascagoula Leaf and Ghickasawhay Rivera;
tallahala and Okatibbee Creeks Canalization
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Table 19 (Continued)

Comprehensive plan of development
for the Pascagoula River Basin

UPSTREAM W.1ERSHED PROJECTS .1/
Watershed Percent watershed Number of Potential storage in

/ Wa tershed area area controlled by~imiltiple-purpose retarding structures
Watershed name~t number (acres) s tructural  measuzel structurea~.I (acre-feet)

~~~ 2!!1NDED FOR INCI USION IN EARLY ACTI ON PROGRAM

Upper Okatibbee Creek LA 67 ,641 43.9 1 94 ,800
Chunky River 2 , 4 , 6* & 8 240 ,650 27.4 2 231 , 500
Tallahatta Greek 3 83,880 20.6 1 53,050
Sowsshee Creek 5A 52,910 22.9 1 49,550
Upper Bucatunna Creek 9 77,960 33.3 1 89,800
Upper Leaf River 10 138,120 27.3 1 191,800
West Tallahala Creek 11* 64,905 10.6 1 29,600
Tallahoma Creek 12 137,264 28.6 1 144,750
Souin lovey Creek l3A 109,851 23.1 1 101,000
Oakohay Creek l7A 60,444 11.3 1 27,100
Okatoma Creek 20 & 30A 179,205 40.7 2 338,000
Big Creek 21* 80,012 31.0 2 97,300
Upper Bowie River 23* 46,603 30.6 1 52,700
Dry Creek 23B 13,954 20.5 1 9 , 550
West Bowie River 23C 29,601 30.7 1 35,400
Upper Eogua Romo Creek 24* 67,940 18.9 1 53,300
Station Creek 27 35,980 33.2 1 53,000

RZC(~*fENDED FOR IN CLUSI(~~ IN FRAMEWORK FOR FUTURE PLANNING

Lover Okatibbee 5B 52 , 750 22.0 -- 48 , 900
Lower Potterchitto 6B 25 ,270 16.7 —- 16,300
Long Creek 7 82 ,660 30.9 1 69 , 700
Lower West Tallahala 118 42 ,967 0.0 -- 0
Lower Soumniovey l3B 61,053 25.0 -- 56 , 800
Upper Chickasawhay 14k 41,205 44.1 1 47,300
Cedar Creek 15 55,220 30.0 -- 62,400
Big Red 15k &A1 103,526 27.6 -- 110 ,450

p Upper East Tsllahala 16* 73,550 9.8 -- 28,300
Shubuta 19 87 ,940 32.5 1 107,600
Lower Leaf 215 92,233 16.5 --  56,200
Five Mile Creek 22 50,560 32.5 1 107,600
Upper Bogue Ibox, 248 96,900 14.8 -- 61,300
Big and Yellow 25 219,980 35.1 1 261,200
Shiloh 26 74,400 20.9 -— 56,500
Upper Thompson Creek 28k 75,745 19.6 -- 58,100
Lower Bowie 308 96,275 33.1 -- 136,100
I.ower Tallahala 31 141,780 12.0 1 71 ,500
Lower Bogue Ibis, 32 108,440 19.1 1 84 ,000
Gaines Cr.ek 33 158,160 28.3 1 164,300
Big Creek 34 188,810 20.7 -- 159 ,300
Upper Black 36 216,836 49.3 1 450,000
Cypress Creek 37k 135 ,434 44.1 -- 249 ,500
Upper Red 39 197 ,980 45.2 -- 365,800
Beaver Rem 40k 60,704 26.9 -- 87 ,300
Whiskey Creek 41 50,740 42.4 -- 96,000
Indian Creek 42* 194,174 30.8 -- 216,600
Middle Escatavpa 43 6 *3 183,446 31.0 -- 220 ,850
Lower Red 43* 69 ,136 22.3 -- 56,400
Upp.r E.catavpa *2 140,293 30.6 1 187 , 000

* Countie , are in Missi ssippi unless otherwise noted.
j I  PC • Flood control ; WQC — Water quality control; WS — Water suppl y; R • General recreation ;

FWL — Fish and vildlif. enhancement ; C — Conservation; P • Hydroalectr ic power.

~
/ - Storage above required sedimentation pool.

II Accelerated land treat ment for the reco endsd earl y-action projec t. and criti cal land
~~ stabilization for the entire basin are also included in the comprehensive plan.

~/ See Plat . I for loca t ion.
~ / Provide. 3,960 acr e, of ,mter surfac. for recreation in earl y-action progra m and 4,000 acres

in f ramework for future planning.
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and fish and wildlife enhancement to the Laurel area, is now await-
ing authorization by the Congress.

The 11 multiple-purpose reservoirs and works of improvement in
the upstream watersheds are described in the following paragraphs.

Reservoirs. The 11 reservoir projects would variously serve
the purposes of flood control , water quality control, water supply,
general recreation and fish and wildlife enhancement. These pro-
jects are listed in Table 20, with pertinent data, and their loca-
tions are shown on Plate 1.

The plan for each reservoir project consists of a compacted
earthfill dam, a high-level, fixed-crest spillway for emergency use
and an outlet works to regulate flow for project purposes. Recrea-
tion facilities would be provided for fishing, swiming, boating,
camping, picnicking, hiking and other water-related or water-enhanced
activities. An artist’s conception of a completed project is shown
in Figure 15.

Figure 15

Artist ’s conception of completed reservoir project
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The Harleston Reservoir would alleviate flood control, water
quality control , water suppl y, recreation, and f ish and wildl ife
enhancement needs in the Eecatawpa River sub-basin and estuary.

The Taylorsville , Bowie and Mize Reservoirs would function as
a flood control system for the downstream urban and rural areas , par-
ticularly the Hattiesburg metropolitan area. Provisions for recrea-
tion and fish and wildl ife enha ncemen t would also be included in each
reservoir. In addition, storage for municipal and industrial water
supply would be provided in the Bowie Reservoir, and conservation
storage would be provided in the Taylorsville and Mize Reservoirs
for future water needs should they arise.

The reservoirs on Big Creek, Thompson Creek, Little Black Creek ,
Archusa Creek, Kittrell Creek, West Tiger Creek , and Whe tstone Creek
would be primarily for recreation and fish and wildlife enhancement.
However , water supply storage would also be provided in Big Creek and
Thompson Creek.

osts and benefits.  Costs and benefits for the 11 reservoirs
included in the early-action program are summarized in the following
paragraphs. Details on the Harleston, Taylorsville, Bowie and Mize
projects are contained in Appendix D. Details on the Big Creek,
Thompson Creek, Little Black Creek, Archusa Creek, Kittrell Creek,
West Tiger Creek and Whetstone Creek projects are given in Appendix N.

The total initial first cost of the 11 reservoirs is estimated
to be $115,608,000 and the total with delayed recreational facilities,
$135,655,000. The financial investment for each project would include
the initial cost plus interest for the construction period. The
“economic” investment would be the financial investment plus the
present worth of future additions. No interest during construction
was computed for the delayed facilities as it was assumed the cost
would be incurred uniformly during the period 1980-2014. No credit
was taken for salvaging reservoir lands at the end of a project ’s
life , thus making the net investment equal to the gross investment.
The total gross investment of the 11 reservoir projects would be
$143,310,000, of which $123,263,000 would be for the initial project
works and $20,047,000 for the delayed project works. A summary of
the investment costs for each project is given in Table 21.

Annual charges for each project consist of interest on the gross
investment at 3.25 percent, amortization of the net investment over
a 100-year useful economic life , operation and maintenance , and major
replacements. The total annual charges for the 11 reservoirs would
be $5,326,000, of which $4,828,000 would be for the initial project
works and $498,000 for the delayed recreation facilities. A summary
of the annual charges for each project is given in Table 22.
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a

The projects would provide benefits from flood control, water
quality control, water supply, general recreation and fish and wild-

• life enhancement. Some benefit would also be obtained from economic
redevelopment , although these were not used in project justification.
The total average annual benefits attributable to the 11 reservoirs
would be $17,088,000, of which $12,206,000 would accrue to the
initial project works and $4,882,000 to installation of the delayed
recreation facilities. Of the initial benefits , $11,063,000 are

A attributable to flood control , water quality control , water supply,
recreation and fish and wildlife enhancement as project purposes,
and $1,143,000 are attributed to economic redevelopment of the areas
around the projects. A summary of the benefits for each project is
given in Table 23.

~~~~~~~~~~~~~~~~~~~~~ The economic justification of each
project is summarized in Table 24. Economic redevelopment benefits,
which would increase the benefit- to-cost ratio of nine of the projects ,
are not used in this jus t i f ica t ion .

Up stream water shed projects ,  The 17 watersheds in which land
t reatment measures and s tructural  measures were determined tb be
economically feasible for ini t iat ion of construction within the next
10 to 15 year s are listed in Table 25 , with pert inent  data .

Land treatment measures were considered the basic element for
each watershed project and the ini t ial  increment for project jus t i f i -
cation. Floodwater detention structures were considered as the f i r s t
choice in retarding the flow of floodwater s and in reducing damages
to agricultural and urban areas. The second choice , in combination
with detention structures, was channel improvement. Structural
measures needed in the 17 watersheds include 133 floodwater retarding
structures , 20 multiple-purpose structures with recreational facili-
ties and 852 miles of channel improvement. The locations of the
feasible watersheds are shown on Plate 1. Data on the watersheds are
summarized in the following paragraphs. Details are given in Appen-
dix F.

Land treatment and critical land area stabilization measures would
be required on 547,800 acres of land and 8,125 miles of roads. The
cost would be about $24,101,000. The floodwater retarding structures
would be compacted homogeneous earthfill dams having a fixed drawdown
tube and an emergency spiliway. The estimated installation cost for
these structures is approximately $14,924,000. Installation cost
of the 20 multiple-purpose structures for flood prevention and recre- -

ation , including basic facilities , is estimated to be about $8,984,000.
Channel improvement consists of snagging and shaping , clearing and
snagging, and channel enlargement or excavation. The total installa-
tion costs of the approximately 852 miles of channel improvement
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• planned for the 17 watersheds is about $9,465,000, The total esti-
mated installation cost of the land treatment and structural mea-
sures of the 17 feasible watersheds is $57,474,000. These Costs
are summarized in Table 26.

Table 26

Estimated installation cost of land treatment and
structural measures of 17 upstream watersheds in early-

action program for the Pascagoula River Basin

Item Estimated cost1

LAND TREAThENT MEASURES2 $ 24,101,000

STRUCTURAL MEASURE S

Floodwater retarding structures 14,924,000
Multiple-purpose structures (including basic
recreational facilities) 8,984,000
Stream channel improvement 9,465,000

Total structural measures 33,373 ,000

$ 57 ,474,000

~‘Based on data contained in Appendix F updated to 1966 prices and
rounded.

2lncludes land treatment measures for 17 watersheds and basin-wide
critical land area stabilization.

The total annual cost of all structural measures in the 17
watersheds is estimated to be $1,701,200 , of which $570,500 would
be for operation and maintenance. These costs are summarized in
Table 27.

I
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Table 27

Summary of annual costs of 17 upstream watersheds
in early-action prog~am for the Pasca~oula River Basin

Amortization of Operation &
installation maintenance

Item cos&’- cost Tota l

Floodwater retarding structures $ 505 ,600 $ 46 ,200 $ 551,800

Mul t i ple-purpose structures
(including basic recreation
facil i t ies) 304 ,400 323 ,200 627 , 600

Channel improvements 320 ,700 201 ,100 521 ,800

Total $1,130 , 700 $ 570,500 $1,701,200

— 1’Costs in Table 26 amortized at 3.25 percent interest rate and a
100-year project life,

The estimated total average annual benefits which would accrue
to upstream watershed improvements are $2,460,300. These benefits
would consist of the following :

Damage reduction benefit $ 783,600
Changed and more intensive land use  264,000
Planned recreation 1,038,000
Incidental recreation 64,800
Secondary benefit 309,900

Ibtal $2,460,300

In addition, annual benefits in the amount of approximately
$5 ,800 would accrue to three upstream watersheds above reservoir
projects included in the early-action program. The benefits would
be from increased storage of beneficial water due to less sediment
entering the reservoirs from upstream watersheds. However, these

• benefits were not used in project justification. Excluding them,
the benefit- to-cost ratio for all structural measures in the 17 water-
sheds is 1.4,

Summary. Structural measures ir~ the early-action program for
the basin consist of: 11 multiple-purpose reservoirs; and 133 flood-
water retarding structures, 20 multiple-purpose structures, and 852
miles of channel improvement in 17 upstream watersheds. Accelerated
land treatment measures in the 17 watersheds and stabilization of
critical land areas for the entire basin are also a part of the
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a

early-action program. The locations of the 11 multiple-purpose
-

• reservoirs and the 17 upstream watersheds are shown on Figure 16
and Plate 1.

s The total first cost of the early-action program would be
$193,129,000, of which $135, 655 ,000 would be for reservoirs and

• $57,474 ,0~,0 for the upstream watersheds, including $24,101,000 for
land tre~tment and critical land area stabilization. Excluding land
treatment and critical land area stabilization , the estimated total

• average annual charges are $7,027,000 and the total average annual
benefits $18,406 ,000 , giving an overall benefit- to- cost ratio of 2 .6 ,
A summary of the f i r s t  costs , annual charges, benefits, and benefit-
to-cost ratios of the various elements of the early-action program
is given in Table 28. Economic redevelopment benefi ts  are not in— ’

j cluded in the above figures or in the table. These benefi ts  would
• increase the overall benefit-to-cost ratio to 2.8

STRUCTURAL MEASURES — FRAMEWORI( FOR FUTURE PLANN ING

St ruct ur al measu res included in the f ramewor k fo r future p lanni n g
co n s is t  of re ser voirs , upstream watershed projects  and improvements
for barge navigation. Al though these measures are not economically
ju st i f ied for inclusion in the earl y-action program , they ar e needed
to help satisf y the remaini n g p ro j ect ed needs of the basin or are
st rong ly suppo r ted by local interests.  The measures are discussed
in the following paragraphs.

Reservoirs. There are 11 reservoirs included in the framework
fo r future planning. These reservoirs have potential  storage for
flood control , water quality control , water supply, power, recrea-
tion , and fish and wildlife enhancement. In addition to being able
to help satisfy the projected needs of the basin not being met by
the early-action projects , these reservoirs have the capability of
meeting potential needs beyond 2015, the limits of the study. Needs
which may possibly occur beyond 2015 include water quality control
and water suppl y. As these needs occur , each potenti al project  wi l l
have to be studied in more detail to determine i ts economic jus t i f i -
cation and to evaluate possible a l ternat ive solutions,

Pertinent data for the 11 reservoirs included in this category
are given in Table 29. The location of each is shown on Plate 1.

Upstream watershed projects, Thirty upstream watersheds were
determined to be potentially feasible projects and required to help
satisfy future needs in the basin. In addition to land treatment
measures, these watersheds would have single-purpose flood water
retarding structures , multiple-purpose structures for flood control
and recreation , and channel improvements.
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Pertinent data for the 30 upstream watersheds included in this
ca tegory are given in Table 30. The location of each 18 shown on
Plate 1.

Navigation. The navigation project considered in thi8 report
would provide barge transportation from the existing deep-draft
harbor at Pascagoula to the inland cities of Hattiesburg, Laurel and
Meridian. This project, designated as the “Pat Harrison Waterway”
by local interests, was determined to be uneconomical for inclusion
in the early-action program. As stated previously, recent discovery
of large deposits of sulphur in the vicinity of Merrill may possibly
provide sufficient additional volumes of traffic in the future to
warrant development of navigation to Merrill. Other portions could
be added as the need arises and the expenditure can be justified.
This project has the strong support of local interest and therefore
has been included in the framework for future planning. The project
is shown on Plate 1.

Summary . Structural measures included in the framework for
future planning include 11 reservoirs, works of improvement in 30
upstream watersheds and improvements for barge navigation. The
locations of the reservoirs, upstream watersheds and navigation
improvements , are shown on Figure 17.

As stated previously, these measures would help meet future needs
in the basin. However, further detailed study is needed to adequately
define those projects that should be undertaken , evaluate possible
alternatives and determine the most economical means of sa t i s fy ing
the basin needs. Such study should be undertaken when periodic re-
view of the comprehensive plan indicates the need.
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NONSTRUCTURAL MEASURES

Full development of the water and related land resources of the
Pascagoula River Basin cannot be attained through structural measures
alone. Therefore, nonstructural measures are also a vital part of
the comprehensive plan. These measures include:

• Continuation and acceleration of current land management
and conservation programs.

• Implementation of management programs for controlling and
regulating the economic use and development of flood plains
and for reducing flood losses to existing developments in
areas where flood control i8 not economically feasible.

• Surveillance of water quality by State and local heal th
agencies (both pre- and post-reservoir development) to
assure safe and healthful utilization of water resources.

• Preservation of streams or stream reaches as free-flowing
float-fishing streams.

• Protection of valuable estuarine habitat areas through
pollution control and operation of reservoir projects to
prevent adverse changes in stream discharge.

• Establishment of a refuge for the preservation and possible
increase of a remnant flock of the Florida sandhill crane.

• Acquisition or lease of wildlife habitat acres for addition
to the present basin wildlife management program.

• Preservation of areas of unique natural beauty and histori-
cal and scientific interest.

• Maintenance of open space, green space, and wild areas of
rivers, lakes, beaches and related land areas,

• Requirements for maximum practicabLe treatment of all
wastes entering the basin ’s streams.

These nonstructural measures will require the cooperation of Federal,
State and local interests.
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CHAPTER 9

EFFECTS OF ThE COMPREHENSIVE PLAN

GENERAL

The plan for the development of the water and related land re-
sources in the Pascagoula River Basin presented in Chapter 8 contains
an early-action program to meet immediate and near future needs of
the basin and a long-range program to serve as a guide for future
development. The following paragraphs present an evaluation of the
plan by areas of identified needs.

FLOOD CONTROL

Floods in the basin affect both urban and rural areas, The
urban areas having the heaviest concentration of damages are Merid-
ian , Laurel and Hattiesburg. Okatibbee Reservoir, presently under
construction , will improve flood conditions in rural areas below
the dam and at Meridian. Development of the Tallahala Reservoir , in
accordance with the plan presented in an interim report submitted in
April 1966 by the Corps of Engineers and now pending authorization ,
would alleviate flood conditions at Laurel and downstream rural
areas. The Taylorsville , Bowie, and Mize Reservoirs , part of the
early-action program , would provide a high degree of protection for
the Hattiesburg metropolitan area and varying degrees of protection

4 for the agricultural lands and lesser urban areas downstream to
McLain.  The Harleston Reservoir , also a par t of the early-action
program , would provide varying degrees of protection for the rural
lands from the damsite downstream to the mouth of the Escatawpa
River. The floodwater retarding structures included in the early-
action program would provide flood control for the rural areas in
17 upstream watersheds in the northern and northwestern parts of
the basin. Overall , the structural measures of the early-action
program and the proposed Tallahala Reservoir would reduce total
damages in the basin by about 46 percent , as shown in Table 31. The
major urban areas in the basin , particularly Hattiesburg and Laurel ,
would be provided an even higher degree of flood protection.

I
Development of those multiple-purpose reservoir s wi th flood con-

tr o l stora ge and the po ten t ia l ly feasible upstream wa tershed projects
contained in the framework for future planning would provide varying
degrees of protection for agricultural lands.

I
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Table 31

Damage reduction - Early-action program - - ____________

Average annual damage
Without With Percent

Program program program reduction

RESERVOIRS
Basinwide1 $1,739,100 $ 909,400 48
Downstream of proposed res-
ervoir projects2 931,200 101,500 89

UPSTREAM WATERS HEDS
Basinwide1 1,901,400 1,056,100 44
Seventeen feasible upstream
watersheds3 1,236,500 391,200 68

Basinwide1 3,640,500 1,965,500 46
Downstream of proposed res
ervoirs and in 17 feasible
watersheds 2,167,700 492,700 77

1Damages as shown in Appendixes D and F adjusted for overlap of
the flood damage studies,

2Tallahala , Taylorsville , Bowie , Mize and Harleston.
3From Appendix F.

In addition , implementation of management and preventive pro-
grams for controlling and regulating the economic use and develop-
ment of flood plains would reduce flood damages to existing
development and militate against the increase of flood- damage poten-
tial,

WATER QUALITY CONTROL

Generally, the quality of water in the streams in the basin is
satisfactory at the present time with the exception of Okatibbee
Creek at Meridian , Tallahala Creek at Laurel , Leaf River at Hatties-
burg, and the Escatawpa estuary at Moss Point and Pascagoula. The
study showed that adequate treatment and control of wastes discharged
into the Leaf River at Hattiesburg would eliminate the problem in
that area. However , even with adequate treatment of wastes discharged
into Okatibbee Creek, Tallahala Creek and the Escatawpa estuary, aug-
mentation of low flow would be required to maintain the desired water
quality, The regulated flows from Okatibbee Reservoir , presently
under construction , and Tallahala Reservoir , now pending authorization ,
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would help eliminate the existing pollution problems at Meridian and
Laurel , respectively. The Harleston Reservoir would provide storage
to increase the dependable flow of the Escatawpa River and thus help
eliminate the major pollution problem in the estuary area. With the
above projects in place, the programs now underway by local govern-
ments and private interests for pollution control and the establish-
ment and enforcement of water quality standards by the States in
comp liance with the Federal Water Pollution Control Act , as amended ,
would insure the maintenance of good quality water throughout the
basin.

WATER SUPPLY

Abundant groundwater resources underlie most of the Pascagoula
River Basin and should be sufficient , in most parts , to meet present
and foreseeable water supply needs. However, the shallower aquifer s
have been developed intensive ly at the metropolitan areas of Meridian,
Laurel , Hattiesburg and Pascagoula. Therefore, since only the deeper ,
more expensively developed aquifers are available at these locations
to meet future needs , local interests have requested that water supply
storage be included in several of the planned reservoirs. The require-
ment of 25 million gallons a day for the Meridian area will be met
by Okatibbee Reservoir , presently under construction, The requirement
of 45 million gallons a day in the Laurel area would be met by Talla-
hala Reservoir , pending authorization. The Bowie Reservoir would
provide the Hattiesburg metropolitan area with 108 million gallons a
day of the projected surface water demand of 160 million gallons a
day in 2015. The remainder of the demand is available from ground-
water sources and the Leaf River , or it could be obtained from the
Taylorsville and Nize Reservoirs upstream , when needed.

The Harleston Reservoir , with full up stream inflow , could pro-
vide the surrounding area with 100 million gallons a day. Local
interests have indicated their desire to obtain that amount to help
meet the projected demand of 339 million gallons a day in 2015 in
the lower portion of the basin and the project has been evaluated on
that basis in this report. However , the City of Mobile has recentl y
announced that it is proceeding with plans to augment its industrial
water supply by pumping water from the Escatawpa River in Alabama
over the divide into the Big Creek watershed and its Big Creek Res-
ervoir system. The proposed pumping plant would have a capacity of
50 million gallons a day. It is understood that the States of
Mississipp i and Alabama will initiate discussions to reach an agree-
ment for a proportional sharing of the Escatawpa River water supply.
The resolution of this question would not change the merits of the
project but would affect the amount of water supply available to
Mississippi interests and cost allocations in the final formulation
of the project.
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The remainder of the projected deman d for the lower portion of
the basin could be obtained by enlarging the existing supply from the
Pascagoula River and develop ing additional surface water supplies on
tributary streams above Cumbest Bluff. This includes possible devel-
opment of the Bluff Creek, Red Creek and Black Creek reservoir sites
contained in the framework for future planning . Although this con-
flicts with the presently proposed use of Red and Black Creeks as
free-flowing float-fishing streams, a decision as to the best use of
the resources can be made when the need occurs.

Water for agricultural and rural domestic needs is not a problem
insofar as supply is concerned since adequate water is available from
wells , springs and streams in all parts of the basin.

GENE R AL RECREATION

The varied topography, the existing impoundments and many miles
of free-flowing streams in the basin are favorable for nearly all
types of recreational activities. However, only a relatively small
part of the full recreational potential of the basin has been devel-
oped and a critical shortage of facilities exists in every class of
water-dependent and water-enhanced outdoor recreation activity.

I Studies revealed a need for privately and publicly developed
facilities to provide opportunity for an annual visitation of about
56.7 million in 1980 and 195 million in 2015. This need should be
satisfied through development of a basinwide recreation plan within
the overall recreation plans that are presently being formulated by
the States in cooperation with the Bureau of Outdoor Recreation. It
is not practicable to meet the entire need through development of
water and related land resources alone. However, as part of the
total recreational effort , development of the water and related land
resources of the basin should satisfy as much of the need as appro-
priate and practicable.

Development of the early-action program would provide a water-
surface area of approximately 46,000 acres to meet some of the
present and future recreational needs of the basin. Initial develop-

Cc ment of the early—action projects would support an annual visitation
of approximately 9.9 million. Ultimate development of the projects
would support an annual visitation of about 23.5 million. The early-
action program would meet 71 percent of the unsatisfied swimming de-
mand , 30 percent of the unsatisfied boating demand, 46 percent of the
unsatisfied camping demand , and 60 percent of the unsatisfied pic-
nicking demand estimated in the basin for the year 1980.
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Development of all the projects in the framework for future plan-
-s ning and ultimate development of the recreation facilities at the

early-action projects would meet the following portions of the unsat-
isfied demand tn 2015: swimming , 87 percent ; boating, 15 percent;
camping, 55 percent; and picnicking, 62 percent. For ultimate devel-
opment of the early-action projects alone, the portions satisfied
would be: swimming, 51 percent; boating, 9 percent; camping, 32 per-
cent; and picnicking, 36 percent.

The remaining recreational needs could be met through other
developments. The Mississippi Sound is capable of meeting much of
the demand for boating and swimming water. To meet this demand,
public access must be made available to the waters at the mouth of
the Pascagoula River and the Mississippi Sound. Providing public
access to other streams in the basin would also meet a portion of
the demand for boating and swimming water , Development of these
access areas could be a role of the State , counties and municipali-
ties and , in fact, some are presentl y being contemplated by the Pat
Harrison Waterway District,

The increasing demand for camping and picnicking can be met in
part by providing camping and picnicking sites in areas where access
to streams and the Mississippi Sound is afforded , and through ex-
panded facilities of the Mississippi State Park System , and local
county and city parks.

In addition to the public supply of facilities that can be de—
ve~oped to meet the recreational demand in the basin , the private
sector is also expected to increase its share of the recreation supply.

FISH AND WILDLIFE

Studies show that there are now, and will be in the target years,
sufficient quantities of salt—water fish available to satisfy the de-
mand for sport salt-water fishing. However , the anticipated deficit
in fresh-water sport fishing opportunity is estimated to increase from
248 ,616 man-days per year in 1980 to 1,327 ,278 man-days per year in
2015. The reservoir projects included in the early-action plan would
satisfy essentially all of the 1980 demand and approximately 67 per-
cent of the 2015 demand. Reservoirs included in the framework for
future planning would provide almost 40,000 surface acres of addi-
tional fishery habitat and would provide a capacity level in excessç of the anticipated demand. However, single-purpose projects , such

4 as State owned and managed fishing lakes and access to streams should
be considered either as alternative solutions, or possibly in combin-
ation with several of the multiple-purpose reservoirs , to provide
diversified sport fishing opportunities.
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Studies of wildl ife resources show tha t capacity basinwide is
• presently adequa te to sa tisfy the demand for hunting for all per iods

of the study. However, there would be a loss of high-value upland-
game habitat and associated hunting opportunity with construction of
reservoirs and stream channelization Utilization of reservoir
project.Jands for wildlife management purposes by appropriate state
game and fish agencies would help compensate for project induced
losses and would provide diversified public hunting. Provisions for
mitigating wildlife habitat losses in upstream watershed structures
and channel improvement features would also be important in reducing
such losses.

COMMERCIAL FISHING

Commercial fishery resources in the basin would increase signif-
icantly through construction of reservoir projects. Valuable estua-
rine habitat and associated finfish and shellfish resources would
benefit from higher levels of treatment of mainland municipal and
industrial pollution, and also from water quality storage proposed
in the Harleston project.

N&VIG&TION

During the course of this study, investigations were made to
determine the justification of providing suitable channels for modern
barge traff ic from Pascagou la to Hattiesburg on the Leaf River , to
Laurel on Tallahala Creek , a tributary of Leaf River, and to Meridian
on Okatibbee Creek, a tributary of Chickasawhay River. It was deter-
mined that navigation at the present time or in the near future is
not warranted. However, due to the strong support of local interests
and the recent discovery of large sulphur deposits near Merrill at
the confluence of the Leaf and Chickasawhay Rivers, the navigation
project has been included in the framework for future planning.

HYDROELECTRIC POWER

Since it would not be economically feasible , there is no provi-
sion for hydroelectric power in the early—action program. However,
the development of hydroelectric power should be considered in any
reservoir projects in future planning.

AGRICULTURAL LAND AND WATER MANAGEMENT

The implementation of structural and land treatment measures as
proposed in the plan will include using the land within its capabili-
ties and treating it according to its needs for protection and
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improvement. This would (1) reduce floodwater and sediment damages
in the basin, (2) reduce soil erosion, (3) improve soil fertility
and increase the productivity of crop and pasture lands, woodland
and wildli f e habita t , (4) increase agricultural income through more
efficient land use and management, and (5) provide for the multiple
use of waters as a result of these measures. The stability of fam-
il y farms and the economic conditions of iow income farm families
would be improved by more efficient operations.

ENVIRONMENTAL QUALITY

Implementation of the comprehensive plan would improve many
aspects of the environment of the basin. The provision of water
impoundments and associated recreational facilities, restoration of
polluted water areas and provision of access for public use, preser-
vation of selected natural stream reaches, and land treatment
measures for wildlife habitat improvement would provide aesthetic
values and opportunities for enjoyment of and employment in outdoor
recreational activities that are now generally lacking in the basin.
The reduction of flooding would alleviate some of the health problems
associated with flood flows.

SUMMARY

The proposed comprehensive plan is considered the most suitable
to meet the present and future needs of flood control , water quality
control , water supply, recreation and fish and wildl ife enhancement
in the Pascagoula River Basin. Development of the selected early-
action program and the proposed Tallahala Reservoir would:

(1) Reduce damages in the basin by about 46 percent;

(2) Provide sufficient quantities of water to help eliminate
existing major pollution problems in the basin Streams ;

(3) Furnish water for municipalities and industry;

4 (4) Make water and water-associated recreation possible and safe
from a sanitary and aesthetic viewpoint;

(5) Protect and enhance fish and wildlife ; and

(6) Improve the social and economic environment of the basin.

The selected early-action program accomplishes a balance in the
project purposes in a manner that provides for full utilization of
the sites for which struc tures are proposed , without waste of the
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basin ’s resources through underdevelopment or overdevelopment in
excess of anticipated needs. A reasonable and equitable distribu-
tion of the beneficial and adverse effects within the limitations
imposed by physical conditions is attained.

The early-action program provides for the water and related
land resource developments needed in the basin within the next 10 to

-- 15 years and the framework for future planning provides a basis for
- - additional development as the needs arise in the future.
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CHAPTER 10

IMPLEMENTATION OF PLAN

GENERAL
1 

The proposed comprehensive plan for the development of the water
-- and related land resources of the Pascagoula River Basin includes

structural and nonstructural measures. Those struc tura l measures in-
• cluded in the early-action program should be imp lemented within the

next 10 to 15 years. Additional studies will be required before
implementation of any of the structural measures included in the

J framework portion of the plan . Therefore, the discussion of imple-
mentation of structural measures in this report is limited to those
in the early-action program. Nonstructural measures should be im-
plemented at the earliest practicable date in order to obtain their

I maximum benefit.

C Structural measures included in the early-action program would
I be constructed under authorities of the Corps of Engineers, Depart-

inent of Agriculture , and Pat Harrison Waterway District. Each of
these agencies would also play a major role in implementation of the
various nonstructural measures. The implementation of the nonstruc-
tural and early-action structural portions of the plan is discussed
by major features in the following paragraphs.

I RESERVOIRS

The reservoir portion of the early-action program has been
divided , for implementation purposes, into two parts  and assi gned
to Federal or non-Federal interests in accordance with existing
statutes and policies. Hence, the primary responsibility for devel-
opment of four reservoirs was assigned to the Corps of Engineers and
seven reservoirs to the Pat Harrison Waterway District.

Corps of Engineers. Four major mul t iple-purpose reservoirs are
- proposed for construction within the next 10 to 15 years under

authority of the Corps of Engineers. They are: Taylorsville Reser-
voir on Leaf River above Hattiesburg; Bowie Reser voir on Bowie Creek
above Hattiesburg ; Mize Reservoir on Oakohay Creek above Mize and
Hattiesburg; and Harleston Reservoir on Escatawpa River above Moss
Point and Pascagoula. In addition , the Okatibbee Reservoir on

4 Okatibbee Creek above Meridian is presentl y under construction and a
plan for development of the Tallahala Reservoir on Tallahala Creek
above Laurel is now under consideration by the Congress.
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The Corps of Engineers will submit a separate report or reports
recommending authorization of the Taylorsville , Boyle, Mize and Rarles-
ton Reservoirs by the Congress. The reports will contain details on

C the projects and required local cost sharing and assurances. Local
interests would be required to pay all costs allocated to water supply
storage in the Bowie and Harleston projects, one-half of the separable
first costs of all four projects allocated to recreation and fish and
wildlife enhancement, bear all costs of operation and maintenance and
replacement of all recreation and fish and wildlife enhancement facil-
ities and all operation and maintenance costs allocated to water supply.

Local interests would be further required to furnish assurances
that they would:

(a) Obtain water rights needed for storage and use of water, re-
solve any conflicts in water rights as necessary to assure effective
operation of the projects, and use water in a manner consistent with
Federal and State laws;

(b) Prevent encroachment and obstruction of downstream channels
which would adversely affect operation of the projects;

(c) Provide assurances that water flowing into all the reser-
voirs will be of a quality needed for project purposes in each res-
ervoir ;

(d) Control pollution in the streams subject to lowf low augmenta-
tion by adequate treatment or other methods of controlling wastes at
their source ; and

(e) Exercise to the full extent of their legal capability, con-
trol against removal or detention of streamflow made available for
water quality control.

The assurances of local cooperation are discussed further in
Appendix B.

Pat Harrison Waterway District. Seven early-action reservoir
projects to satisfy selected local needs would be implemented by the
Pat Harrison Waterway Distr ict .  They are: L i t t le  Black Creek Reser-
voir in Lamar County ; Big Creek Reservoir in George County; Archusa
Creek Reservoir in Clarke County; Kittrell Creek Reservoir in Greene
County; Thompson Creek Reservoir in Perry and Wayne Counties; West
Tiger Creek Reservoir in Wayne County; and Whetstone Creek Reservoir
in Jones County. En addition , the Flint Creek Reservoir in Stone
County was completed in 1966.
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The Kittrell Creek, Thompson Creek, West Tiger Creek and Whet-
stone Creek Reservoirs are located partially or wholly within the
boundaries of the DeSoto National Forest. The availability of
National Forest land for these developments has been coordinated with
the U. S. Forest Service. However, additional coordination will be
needed to delineate responsibility and authority between the two
agencies prior to construction.

In addition to constructing its own projects, the Pat Harrison
Waterway District will assist in implementation of the plan by coor-
dinating all facets with other State and local agencies, and by
furnishing the necessary assurances of local cooperation for proposed
Corps of Engineers and Department of Agriculture projects.

UPSTREAM WATERSHEDS

Eight of the 17 upstream watershed projects will be carried out
by the Department of Agriculture in accordance with the Watershed
Protection and Flood Prevention Act of the 83rd Congress (Public Law
566). The remaining nine watershed projects and critical land area
stabilization for the remainder of the basin will be recommended for
special basinwide authorization in a separate report by the Depart-
ment of Agriculture.

Local interests would provide the necessary cooperation in im-
plementing and constructing the works of improvement. Plans would
be developed by the local sponsoring organizations, Soil Conservation
Districts , water management districts , and the Pat Harrison Waterway
Dist rict , with techn ical assistance being prov ided by the Depar tment
of Agriculture.

Watershed projects would be planned and works of improvement in-
stalled in a progressive manner . A legally constituted local sponsor-
ing organization would provide assurances satisfactory to the Secre-
tary of Agriculture that they would provide the necessary local
interests ’ share of the installation costs, obtain necessary easements
and rights-of-way, and guarantee the operation and maintenance of works
of improvement.

NONSTRUCTURAL MEASURES

Implementation of nonstructural measures of the comprehensive
plan will require the cooperation of many Federal , State and local
agencies. Management programs for controll ing and regulating the
economic use and development of flood plains and for reducing flood
losses to ex isting developmen ts in ar eas where flood contro l is not
economically feasible should be undertaken by State and local
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governments in conjunction with Federal interests.  While Federal
agencies can prevent unwise Federal and Federally assisted construc-
tion in the flood plains and provide information and guidance on
flood hazard areas, State and local leadership in flood plain manage-
ment is essential for it to become effective. Regulation of flood
plain usage by zoning, subdivision regulations, building codes, and
other police power measures can be done only by State or local gov-
ernments. Legislation should be passed by the States requiring local
communities with existing or potential flood problems to establish
flood plain regulations. In addition, programs should be undertaken
to define floodways throughout the States. The Corps of Engineers,
under the provisions of Section 206, Public Law 86-645, will assist
State and local governments and their planning agencies in implemen-
tation of flood plain management programs.

Current land management and conservation programs should be
continued and accelerated by local interests in cooperation with the
Department of Agriculture. State agencies and local interests, in
cooperation with the Bureau of Outdoor Recreation and the Bureau of
Sport Fisheries and Wildlife should undertake programs to complete
an adequate recreation plan and a diversified fish and wildlife pro-
gram for the basin. An adequate water hygiene program should be
maintained by the States in cooperation with the Public Health
Service. Maximum practicable treatment of all wastes entering the
basin ’s streams will require a cooperative effort of State agencies,
the Public Health Service, and the Federal Water Pollution Control
Administration.

SUMMARY

A plan including such a large number of structures and affecting
so many people in different areas can only be implemented by the coop-
erative effor t of all interests concerned . Al though the majo r ity of
the structural portion of the plan would be provided by Federal
agencies, a portion of the construction program would be the responsi-
bility of the Pat Harrison Waterway District. In addition to having
primary responsibility for a part of the structural measures, local
interests would be required to pay for water supply storage and a
portion of the separable recreation and f ish and wi ldl i fe  enhancement
cost in Federal projects. Therefore, they should at least be able to:

• Collect revenue and pay the non-Federal share of project
costs.

• Provide management and maintenance services for reservoirs
and recreation areas.
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• Provide coordination among other interested State agencies
and local organizations.

• Preserve the reservoir sites in the comprehensive plan .

The Pat Harrison Waterway District, an agency of the State of
Mississipp i, was created by the Mississippi Legislature in 1962 to
provide the means of coordinating and participating in planning and
implementing recommendations for the beneficial use of the waters
in the Pascagoula River Basin. This agency is capable of meeting
the above requirements and has furnished assurances that it will
meet the items of local cooperation required for construction of pro-
posed Corps of Engineers and Department of Agriculture projects.

The Governors of Mississippi and Alabama also have given their
assurances of interest and cooperation in implementing the plan . In
addition , other State and local governmental agencies, business
communities, and civic organizations have indicated considerable
enthusiastic support for the plan. The only significant opposition
has been by resident and non-resident property owners who would be
affected by land acquisition for the projects.
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CHAP TER 11

RECOMME NDATIONS

The Coordinating Committee makes the following recommendations:

RECOMMENDATION I

That the comprehensive plan of structural and nonstructural
measures presented in this report be adopted as the basic plan for
de~.i1opment and beneficial use of the water and related land resources
of the Pascagoula River Basin.

The comprehensive plan consists of:

1. The early-action program, which includes the following pro-
jects that are needed now and are economically justified for con-
struction within the next 10 to 15 years:

a. Eleven multiple-purpose reservoirs.

b. Land treatment measures , 133 floodwater retarding struc-
tures, 20 multiple-purpose structures, and 852 miles of channel im-
provement in 17 upstream watersheds and critical land area stabiliza-
tion for the remainder of the basin.

2. The framework for future planning, which includes the follow-
ing:

a. Eleven mul t iple-purpose reservoirs.

b. A barge navigation project from Pascagoula Harbor to
the inland cities of Hattiesburg, Laurel and Meridian.

c. Land treatment measures, upstream watershed structures ,
including 10 multiple-purpose structures, and channel improvement in
30 upstream watersheds.

3. Management programs for controlling and regulating the
economic use and development of flood plains and for reducing flood
losses to existing developments in areas where flood control is not
economically feasible.

4. Continuation and acceleration of current land management and
conservation programs.

5. Maintenance of an adequate water hygiene program by the States.
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6. Development of an adequate recreation plan , including
preservation of areas of unique natural beauty and historical and
scientific interest, and maintenance of open space, green space,
and wild areas of rivers, lakes, beaches, and related land areas.

7. Development of a diversified fish and wildlife program ,
includi ng j treams for f loa t - f i sh ing, estuarine habita t protect ion ,
a refuge ~for the Florida sandhill crane, and expansion of the4 present basin wildlife management program.

8. Maximum practicable treatment of all wastes entering the• basin ’s streams .

RECOMME NDATION II

That the early-action program be implemented as follows :

1. That authorization by the Congress for reservoirs desig-
nated a s Taylorsville, Bowie, Mize and Harleston be sought by the
Corps of Engineers. Estimated total costs for construction are
$121,647,000; annual charges , $4,750,000; and annual benefits ,
$14,482,000. The benefit- to-cost ratio is 3.0.

2. That reservoirs designated as Little Black Creek, Big
Creek, Archusa Creek, Kittrell Creek, Thompson Creek, West Tiger
Creek, and Whetstone Creek be implemented by the Pat Harrison
Waterway District as State of Mississippi projects with Federal
aid. Estimated total costs for construction are $14,008,000;
annual charges, $576,000; and annual benefits , $1,463,000. The
benefit- to-cost ratio is 2.5.

3. That land treatment measures , 133 floodwater retarding
structures, 20 multip le-purpose structures , and 852 miles of channel
improvement in 17 upstream watersheds and critical land area stabili-
zation for the remainder of the basin be implemented by the Depart-
ment of Agriculture. Works of improvement and land treatment
measures in 8 watersheds will be implemented through going programs
(Public Law 566). Special basinwide Congressional authorization
would be sought for works of improvement and land treatment measures
in the remaining 9 watersheds and critical land area stabilization
in the remaining portion of the basin. The estimated total cost for
these measures is $57,474 ,000, of which $24,101,000 is for land treat-
ment and critical land area stabilization. Excluding land treatment
and critical land area stabilization , annual charges are $1,701,000
and annual benefits are $2,461,000, giving an overall benefit- to-
cost ratio of 1.4.
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RECOMMENDATION III

- That the States adopt such legislation as may be required and
take appropriate action , utilizing available Federal assistance and

-
~~ programs , to permit implementation of the various nonstructural

measures in the plan.

RECOMMENDATION IV

That the comprehensive plan be reviewed and updated periodically.

_ _ _ _ _ _ _ _ _ _ _  

_ _  

~~~~~~. 7~_ _

~~~~~~~~~ ~~~P T. VIS CLAUDE D. KELLEY
State f ississipp i State of Alabama

H 
_ _

ROBERT C. PRICE DOU E. SCHNEIBLE
Federal Power Commission Department of Commerce and

Department of Transportation

HOWARD . CHAPMAN NNE TH D. McCAL L
Department of Health , Education Department of the Interior
and Welfare

- W. L. HEARD RO ERT E. SN!TZER,.~~{A t RMA N
Department of Agriculture COL, Corps of Eng~~~ers1 Department of the Army

February 29, 1968
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